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PREFACE 


HiiB volume representB the second to aiqiear in the series of TUdes of Data 
lepaied by the present author. It presents in cnganued and conveniently 
|able form a sununaiy of data on a selected list of organic compounds con- 
lining carbon and chlorine, or carbon, oxygen, and chlorine, or carbon, 
'^drogen, and chlorine, or carbon, hydrogen, oxygen, and chlorine. Sudi 
compounds may more briefly be deacribed as comprising Order 3. 

Although users of its predecessor will immediately recognise many aspects 
of similarity in this book, they will also note in this volume certain differences. 
Hiese distinctions are mote fully discussed in Chapter 1, but certain general 
aspects may be noted here. 

Whereas the treatment of Order 1 compounds was directed mainly toward 
the aspect of identification, and though this point of view is vigorously con- 
tinued, the present treatment of compounds of Order 3 has been eiqianded 
to include also the preparation, properties, and general chemical behavior of 
the individuals selected for treatment. 

A second major difference from the earlier volume is in the extent of refer- 
ence to the original literature or the corresponding abstracts thmeof. This 
documentation is carried to a degree which may suggest to mganic chemists 
tliat this volume comprises a Beilstein. The author hastens to disclaim any 
such degree of completeness for this work but does admit that for each com- 
pound selected a meticulous search of the literature through 1945 has furnished 
the basis for appropriate selection and systematic grouping of the aspects to 
be treated. 

A third important difference from the earlier volume is the inclusion of 
uferences to patents as well as scientific articles. Though such patent 
references are treated with reserve, it is believed that they will be of interest 
to all users and of special value to industrial chemists. Throughout thp 
book emphasis is given to industrial aspects since th^ rapid growth of this 
field during the last two decades, parricularly in the United States, has 
resulted in the production and large-scale utilisation of many individual 
Compounds of this order (3). 

A fourth type of difference in the present treatment as compared with that 
of Order 1 is seen in the tabulation of physical constants. In the earlier 
volume an attempt was made to select the “best ” values. TUa prooeas 
tended to ron n e al the magnitude and nature of the available constants ftmn 
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wlucb such adflctiw was made and thus somewliat to weaJun the de|^ 
rdia&ce to which the final seleetion was entitled. In the present 
the relevant data cm bmling points, mdting pnnts, densities, and irfral' 
indices have been included, thus pennitting tiie user to malm such interp^ 
tion of their consonance (or lack of it) as his particular needs may leqp 
With certain exe^timis, the amount of such physical data is BurprUdil>'< 
small, and no attempt to assess its reliability hu been maite except £L 
instances ^ere little effort to obtain pure pr^ucts was demonstrate h-' 
usually been disregarded. v 

A merely superficial inspection of this volume by a nonchemical user migi 
give the erroneous impression that the text comprised only a compilation-''' 
rqiorted data. Careful examination by organic chemists, however, V' 
immediately discloee that its fonn of organisation and mode of treatm^i; 
are largely influenced by the nature of the chemistry involved. .This^ 
conspicuously shown by what might be called “ negative entries.” Definii 
knowledge that a particular reaction has not been reported or that an ind! 
vidual compound does not appear in the systematic literature is often T' 
real value. Many entries of this type appear in the current record. In th' 
connection the dependence of chemistB upon adequate and complete indexe 
to their original and especially to their abstract journals deserves emphasi 
The term " uiueported ” as used in this book signifies that the compound a 
question cannot be found by systematic use of the usual index sourcer 
Undoubtedly, instances will arise in Triiich a substance so characterized wib 
be found to have been embedded in details of work with other principal 
objectives and thus to have escaped proper indexing in the abstract journals) 
The author will be grateful for information on any cases of this sort. 

An extended eiqiosition of the principles involved in the formulatioir/'' 
this volume will be found in Chapter I. Special attention, however, may b- 
directed to the exceptioiud care taken to facilitate the use of this book. 1^0. 
example, the volume mdudes (as Chaptm' XXIII) five kinds of indeSKi 
These comprise not only the conventional alphabetical name index but ail ' 
indexes of compounds by empirical formulas, by chemical types, and even H 
percentage chlorine and molecular wdghts. Moreover, throughout the to:, 
of the individual compounds there are inserted extremely frequent reference 
to the related compounds which are necessarily involved. If these otht. 
compounds are themselves given detailed treatment in either this boo 
(Order 3) m its precursor (Order 1), they are indicated by iqipropriate Bern 
nuntbers so that no reference to either index is necessary. If, however, sue' 
seeondaty compounds are not themselves treated in either book, reference t 
the correspomfing volume and page of Beilstein’s Handbudi der orgamteht 
Chemu is made instead. 

A britf statistical survey of the content of this volume may be of interet 
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1320 indhridiul campouods of Order 3 to which detailed text treatount 
/en an distributed among 366 groups of aomers. Of these 1320 cmd- 
pds 366, i.e., 26.7% of the group, have been prepared so recently that 
' do not appear in the Fourth Edition of BeSsti^ at all. A total of 164 
vrefeienoe headings facilitate recognition of the melting points of high- 
'hig liquids, or the bailing points of campounda nramally met with as stdkls. 
fhe total number of literature references in this volume is more than 
OOO, of which total 67% represent publications sinoe 1919 (the last year 
- which both the main and first supplementary series of Beilstein's HandSmch 
re compkte), and 47% represent publications since 1929. The numbm oi 
■ferenoes associated with a given compound naturally varieB widdy. The 
ighest number of references (621) is given for ohloroacetic acid, followed by 
JO each for trichloroacetaldehyde and ethylmie chlotdiydrin. More than 
J references are aasodated with each of 68 numbered compounds. 

The preparation of this volume has been a long and laborious operation, 
lie author wishea to place on permanent record hia deep appreciation of the 
onscientious, faithful, and accurate secretarial asaistanoe given him over 
mg perioda by both Miss Shirley Ridgway and Miss Mildred Capodilupo 
nd for a shorter period by Miss Ruth Volinn. 

The author is keenly aware that he cannot hope to satisfy in full the partio- 
lar interests of every user. There must necessarily exist differences of 
pinion on the relative importance of this or that compound, reaction, or 
lerivative. However, if all possible objections were first to be overcome 
lothing would ever be accomplished, and the author hopes that any defidoi- 
nes of this volume may to some extent be compensated by its merits. 
Furthermore, in a work of this kind and magnitude it is inevitable ^&Bt, 
ipite every good intention and every earnest and painstaking effort, aol^l 
rrwB of fact will still have escaped detection and correction. The author 
T/ites the friendly cooperation of all who discover any such flaws, meanw hile 
Ing'coQBded by the view expressed by the ancient Chinese writer Tai T’ung, 
10 , some seven hundred years ago, issued his ffintorj/ qf CAtnete WrMnf 
th this statement: “ Were I to await perfection my book would never be 
ished. . . . The book awaits a wise and lofty spirit to correct and suiqrress 
here the text is in error, to add where it is defective, and to supply new 
bcts where it is altogether silent.'’ 
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MEMORANDUM OF CERTAIN 1945-1947 REFERENCES 
NOT INCORPORATED IN REGULAR TEXT 

Hie regular text of tlw book is made up of refereoees selected from the 
chemical literature through the year 1945. Owing to the disturbed postwar ■ 
conditions of the publishing and printing trades, and also to the exceptional 
difficulty and magnitude of this urork, almost three years have elapsed since 
the tennination of the period of writing of the organised text. Inevitably, 
there have appeared during this period many scientific papers whose contmit 
would gladly have been incorporated appropriately in Hie regular text. For 
practical reasons, however, such continuous adjustment was obviously impoa' 
sible. 

In an effort to avoid so far as possible complete loss of such material, 
however, certain of the more important papers which have come to the atten- 
tion of the author during the 1946-1947 period have been listed in the following 
supplementary bibliography. Articles relevant to more than a single num- 
bered compound are cited under the first in such a numerical aeries, cross- 
references being given under subsequent compounds to avoid excess duplication 
of references. In the interests of brevity, clarity, and consistency of nomen- 
clature, slight modifications of the actual titles of the original papers have 
sometimes been made for purposes of this listing. 

Ginaril ^ 

(1 ) Table of aiwtnpea and nonaieotiopoa 

Honley, Jtid. fng. Ckm., Anal. Ei. If, fiOIHlOO (1947) 

Tbia extiaordiiiaiy 92-pa(e oompilation with ita anaampanyinji lonnnla indan and 
biUiugrapliy of 172 refeienDoa ia ao Keueiully vahiable and iuoludaa ao many of tba 
aerially numbered compounda of thia book that it is placed at the head of tbia buih 
plamentaiy nfannee list withont further croaHefennoe to it from aubaequant antiiai 
balow. 

S'.filS t-Chlora-n-nlaile add 

(2) laomaric bhlorinated lons-chaiit eatara 

Guaat, J. im. Chm. Soe. If, 300-302 (1M7) 

—Methyl {-cbloN-R-rilaiate: bj). 89-92* at 18 nun. [From ^ohlonKft-Talaconitrila 
80% H^Oi reSuiad GO hr.] 

■tins a-CUoniaohntyiic acid 

(3) The cUoro- and bromoiaobtt^ranitiilea 

StOTona, J. Am. Chm, Sae. II, 166 (1948) 

(9 o-CUoroiaobntirudda: cryat. from EtOAc, m.p. 116-118*; from aq., m.p. 117-119*. 
[Ekoffl aHihloniitobutyiyl oblotida (3 ; 6385) with cone. NHtOH at 10* in 70% yield.] 

l:IMl CUoiamiMe anhydiida 

(4) Use of C in deteimlnation of ooniusated diolefina 

Putnam, Uoaa, Hall, Jnd. Eng. Chm., Anal, Ei. 18, 628-630 (1946) 



t946-l«47 BmXESKIBa NOT INCX)BFOSATED IN TEXT zrifl 


9l§m ^MCyfltfvpraibBicadd 

(6) OoomliiittyiitligriidilHslilfinqpropioititiUe (fnimaiiiy^^ 

Btmrt, dark, J. Am. Chm. Sm, fl, 7lft-714 (1947) 

S;4W 

(6) C « nagBDt for preparation of beniilia aoid eaten of tertiary amino akobola 

K&qSp Holmea, /. Chmn. iSoc. 1947. 194-168; C.A, 41, 6121 (1947) 

9:1119 tdfiUoreaeidc add 

(7) Kbetici of the decompoaition of oortain laltB of C in ethand-vater miituni 

HaU, Veilioek, J. Am. CAem. iSoc. 99. 913-616 (1047) 

(8) Kinetioi of the deeompoaition of C in formamida-water mizturea 

Coobimn, Varhoek, /. Am. Chm. Sac. M, 2087-2988 (1047) 

9:U11 PhMicylcUeiide 

(0) Tke reaetion of C with phenylhydraiiue 

van Alphen, Em. tm. dim. 91, 112-116 (1046); C.A. 41, 400 (1047) 

l!l819 GUeroacotte add 

(10) New method for the detaetion and determination of C (udng pyridine) 

RamMy, Patteim, J. Auoe.OJIie, Apr. Chmiatt 99, 100-111 (1046); C.A. 49, 3360 
(1046) 

(11) Effect of pH on rate of hydrolyria of C 

Berhanke, Britton, Ind. Eng. Chm. 88, 644-646 (1040) 

1: 1499 1,1,1-Tricliloro-l jHli^enylethane 

(12) Derivativee of C 

Haakelbeig, Lavie, J. Am. Chm. Soc. 99, 2267-2268 (1047) 

(13) Bymmetrical analoguee of DDT 

Btephenaon, Waten, /. Chm. Sm. 1949, 330-343; C.A. 49, 6040 (1046) 

9:9198 l,l,l-TricUero-IJ^'i-(^-clilorophenjl)etliane ("DDT*') 

(14) Mathode of preparation of C 

Bailaa, J. Chm. EduaUUm 99, 122 (1045); C.A. 41, 3065 (1047) 

(16) Fmparation of technical C 

Moiher, (Cannon, Conroy, Van Strien, Bpalding, Ind. Eng. Chm. 88, 019-023 (1046) 

(16) Preparation of C uamg HF aa oondenang agent 

Bimona, Baeon, Bra^y, Caaeaday, Haegberg, Tarrant, J. Am. Chm. Soc. 98, 1613- 
1616 (1046) 

(17) PriiduBt^n of C 

Caatoaguay, Farm, Trane. Jranroa Acad. Sci. 4M, 167-174 (1046); C.A. 41, 2400 (1047) 
(IB) Byntheda of C with chlorontlfoiiio acid aa oondpuring agent 

W. A. Cook, E. H. Cook, W. H. C. Rueggeberg, Ind. Eng. Chm. 99, 868-670, 1683 
(1047) 

(ID) A ooloiimetrio method for mimodetermination of C (xanthydid/KOH/pyridine method) 
Stiff, Caitilki, Scimec IM, 440^ (1945); C.A. 19, 2830 (1046) 

(20) Detennination of C in orgam and body fluida after oral adminiatration (xanthydrol/- 
KOH/pyiidina method) 

Stiff, CaitiUo. J. BioL Chm. 119, 646-548 (1046); C.A. 99. 4606 (1045) 

(31) Application of xantbydrol/KOH/pyridiuB method to the determination of C in water 
Caatillo, Stiff, Militaru Surgeon 97, 600-502 (1045); CA. li, 2561 (1046) 

(22) Field teet for aurface C 

Stiff, Caitillo. Ind. Eng. Chm., Anal. Ed. 18, 316-317 (1046) 

(23) CShamiDai tnathodi for analyaia of C 

Ginaberg, /. Bam. Enimol 89, 174-177 (1046); C.A. 49, 4842 (1046) 

(24) Colorimetric determination of p,p'-iBomer in teehnica] C 

Charldn, Ind. Eng. Chm., Anal Ed. 18, 272-273 (1046) 

(26) DeterminatHm of p,p'-iiomer in technical 6 

Crietol, Hayei, HaUer, Ind. Eng. Chm., AnaL Ed. 18, 339 (1046) 

(26) Daterminathm of Pip'-iaomer in technical C 

Balaban, Calvert, Ind. Eng. Chm., Anal. Ed. 19, 380 (1046) 

(27) Determination of p,p'-ioomer in teohnioB] C by a mioroiaopieBl method 

MeCrane, Smedal, Gilpin, Ind. Eng. Chm., AnaL Ed. 19, 678^682 (1040) 

(28) Detamiination of 6 in duete anddl loliitioDe 

La dalr, Ind. Eng. Chm., AnaL Ed. IE, 769-760 (1046) 



A im-VM BEFEEBNGES NOT IMOOSTOBATED IK TmH 

(29) I>«t«nidi»tiono(CMi|iivi'Qiiduie«ifM^ltiiHl9tlm . 

WioluuiiD, PAttmii, Clifford. Elds, €Ub(«n, /* Amoo, (Wc. CAemMi M. 
189-190 (1946): CjI. 48. 6706 (1946) 

Method 1. Organic ohlorine dy*«»TBinatinni 
KMn. Winhnuum. Aid. H, 101-195 (1946); Cjt 4il 6706 (1946) 

Method 2. The Shechter-HallBr oobrizMtric proMute 
Clifford, Aid. 21, 1D&-206 (1946); C,A. 46, 6706 (1646) 

Method 3. 2.4-DiiutrDpheiiyUiydn^ method 
Glaboni, Pattenon, Aid. 11. 206-218 (1946); CA. 46, 6706 (1946) 

(30) DeoompointiDii and volatility of C and mne of iti deiivativaa 

Wichmann, Fatter Min, Clifford, Klein, Clabon, /. ^uoe. Qfit. Agr. ChmnklB II, 
218-233 (1946); C.A. 46. 67M (1946) 

(31) Cdlorimetric determination of Q in milk and fatty materiala 

Shecfater, FogoreUdn, Halkr, Jnd. Bng, Chm., Anal Sd, J9, 61-68 (1947) 

(32) Eitimation of 0 in milk by detennination of organic chlorine 

Carter, ind. ffnp. Ckem., Anal Ed, 19, 64 (1947) 

(33) Detoimination of C by Sbechtor procedure, i:^ioular1y in milk and fate 

Clifford, J, Asboc, Ofic. Agr. ChmuUJE, 337-349 (1947); C.A. 41. 6889 (1947) 

(64) Nature of the by-producte in technicBl C 

Gltii, Stammbecb, Hdt, VkwiL Ada. 29, 563-672 (1946); SxpermUa 1, 276 (1946); 
e.A. 46, 6040-6041 (1946) 

(35) Simple puriOcation procedure for C 

K. H. Cook, W. A. Cook, /. Am. (7kem. Soe. 18, 1663-1664 (1946) 

(36) Applieationfl of infrared epeotroBoopy to C 

Downing, Freed, Welker, Pattenon, Ind. Eng, Chan., Anal Ed. IB. 461-467 (1946) ' 
(87) Some derivativea of C 

Backeberg. Marai^ /. Chan. Soc. 1946. 803-806; C.A. 46, 1166, 5717 (1946) 

(38) Bromine analoga of C 

Crietol, Haller, J. Am. Chan, Soe. 48, 140-141 (1946) 

(39) Cryital itrueture of S and relativea 

Wild, Brandenberger, Heh. Chim. Ada II, 1026-1040 (1946); C.A. 41, 428 (1647) 

(40) Syntbeau of Bome analoga of C 

Kirkwood, Dacey, Can. /. Ramreh M-B. 69-72 (1946); C.A, 46, 6717 (1946) 

(41) Catalytic deoompoaition of C 

Fleniier, J, Am. Chan. Soc. 68, 2309 (1946) 

(42) Inhibition of caialyaed thermal deeompoaition of C 

Gunther, Tow, J. Soe. Chan. Ind. 66, 57-69 (1947); C.A. 41, 6675 (2947) 

(43) Debydrohalogenation of C 

Wain, Martin, Wteurc 161. 68-69 (1947); C.A. 41. 2716 (1947) 

(44) Estimation of C by methoda depending upon dehydrobalogenation 

Wain, Martin, AnaZpit 71, 1-6 (1947); C.A. 41, 2198 (1947) 

(46) Preparation of di-tp-chloropbenyljaoetic acid from C 

Grummitt, Buek, Egan, Org, Syniheiu If. 21-23 (1046) 

(46) Eeaetiona of C and aaaoeiated compoundB 

Fcnreet, Stepbenaon, Waten, J. Chan. Soc. 1946, 333-889; C.A. 46, 6084-6046 (1946) 

(47) Ciystaillaation of G from Unaiy melts 

Gilpin, McCione, Smedal, Grant, J. Am. Chan, Soc, 76. 208-211 (1947) 

t;||l6 l,l-DkUoro4A-hii^tP-chlmphiiiyl]it]iane ("DBD") 

(48) Anhydrous FeCli aa rearrangement oaialyat for aome chlorinated diphenylethanea 

Fleck, /. Org, Chan. II, 708-712 (1947) 

1:088 4,6«Didilonireioicinol 

(49) For preparation of isomerio 2,4<liQhlorDrBaordnol me 

Fhotynm, Kuchina. /. Qai. Chan, {U.S,S.R,) 17, 278-182 (1947); C.A. 4B, 68406 
(1948) 

1:1114 A-Phtflylphenujl thloride 

(60) Oonveriion of C to p-pbenylphenaeyl iodide 

Bheinb^t, Pte^, /■ Am. Chan. Soe. W, 3148-8149 (1947) 

Him 2,4lHchlorophuiogyacelicadd 

(61) Praparation of C from phenol and chloromtie add 

Ebd, Bell, Friee, Kaaey, Berkebila, CAem. Sdiuatvm M, 449 (1947) 



1946-1947 MFEBSSCSa NOT INCORPORATED IN TEXT 


(52) Delerminfttiiin d C md its oompoiuidi in oommeroiil herbiaidM 
RcMmey, Ind, Sng, Cham., And. Bd, Uv 475-476 (1M7) 

(63) Tha halogenation of Bisdozyauetio addi and their homologi 

Haakelberg, J. Org. Chm. II, 426^33 (1947) 

(64) Fftparation of 2,4-didiloroph6iu)zyaoetyl chloride 

Freed, J. Am. Chem. Soc. 16, 2112 (1946) 

1:4175 ^-ChlorophenoxyicatlG add 

(— ) See leferenoe (53) under 3:4095 (above). 

1:4419 €iM4il|4,5,6-Heiacliloroc7cloheiane 

(55) Preparation of the boniene hexachlorideq 

Gunther, Chemiativ A Induairy IMI, 399; C.A. 41, 1025 (1947) 

(56) Infrared epectrosoopio analyau of five uomera of C 

DaoBch, Ind. Eng. Chm., AnaL Ed. If, 779-785 (1947) 

(57) KiueticB of the alkaline dehydrochlorination of the benaene hetaehloride iaomen 

Criatol, J. Am. Chm. Soc. H, 338-342 (1947) 

(58) Alkaline degradation of benaene hezachloridea 

Gunther, BUnn, J. Am. Chm. Soc. H, 1215-1216 (1947) 

(69) The gamma iaomer of hezachlomcyclohezano 

Slade, Chmiatry A Indwtry 1145, 314^310; C.A. 49, 2257-2250 (1946) 

(60) The epsilon iaomer of hexaohlorocydoheiane 

Kauer, DuVoll, Alquiat, Ind. Eng. Chem. 39, 1334-1338 (1947) 

(61) Determination of hezachlorocyclohexane ia impregnated cloth 

Goldenaon, Saaa, Ind. Eng. Chm., AnaL Ed. 15, 320-322 (1947) 
t:4ill lM-(p-chlorophenyl)acetic acid 

(— ) Preparation from "DDT"; aee reference (45) under 3:3298 (above) 

8 : 4815 Hezichloroelhana 

(62) Preparation of C by ohloiiuation of liquid 1,1,2,2-tetrachloroethaDe and pentaohloro- 
ethane 

Pearce, Can. J. Raearch M-F, 369-379 (1946); C.A. 49, 7151 (1946) 

1:4947 Tetrachlorophtiulie anhydride 

(63) Reactiona and uaea of C 

Lawlor, Ind. Eng. Chm. 99, 1419-1423 (1947) 

(64) Tetrachlorophthalic anhydride, acid and aalta 

Lawlor, 2nd. Eng. Chm. 89, 1424-1426 (1947) 

(65) The eatei'ification of C 

Nordlander, Cbbb, J. Am. Chm. Soc. 19, 2679-2682 (1947) 

1 : 4199 frans-l,9,S,4, 1,6-HeztchloroGydQhBzinB 

(— ) See referencea (55)-(61), incluaive, under cis-iaomrr (3:4410) (above) 

1 : 5999 Caihonyl chloride (Phoigene ) 

(66) Heat capacity, entropy, vapor preaaure, and heats of fuaion and vaporization of 0 

Gioque, Jonea, J. Am. Chm. Soc. 79, 120-124 (1948) 

(67) Preparation of benaoic acid from C with benaono 

Rueggeberg, Franta, Ginaburg, Ind. Eng. Chm. 88, 624-626 (1946) 

(68) Reaction of C with tertiary aminea under oonditiona for formation of letraBubatituted 
ureaa 

Laetoveku, J. Applied Chm. (17.S.S.iZ.) 19, 440-444 (1946); C.A. 41, 1214 (1947) 

(69) Reaction of C with o-aminobenioic acid (to give 72-75% yield iaatoic anhydride) 

Wagner, Fegley, Org. SynUum 87, 45-47 (1947) 

8:5198 frenz^U-DIchloroethylene 

(70) Condenaation of alkyl chloridea with polycUoro-olofina 

Schmerling, J. Am. Chm. Soc. 88, 1655-1667 (1946) 

(71) Reacrion of G with iaobutane 

Sdimerling, J. Am. Chm, Soc. 79, 379-381 (1948) 

8:5949 cfs-lil-BichlorDethylane 

(— ) See referencea (70) and (71) under trana-iaomer (3:5026) (above) 

9:5959 CUorDform 

(72) The addition of polyhalomethanea to olefina 

Khanach, Jenaen, Uixy, J. Am. Chm. Soc. 99, 1100-1105 (1947) 

(73) Compound fonnation of C with pyridine 

Davidaon, Van der Warf, Boatright, J. Am. Chm. Soc. 99, 3046-8047 (1947) 



sd 


1946^1947 REFERENCES NOT INOORPORAl^ IN TEXT 


$lSM Gtrbon Minliloclde 

( — ) Bee referenoN (72) uid (73) under chlorafotm (3;60G0) (above) 

(74) Analyaif of qritem bmene/ethanol/eaiboi letmohlcnido (^ nfraetive indieM and 
deniitieB) 

CampbeU, Milter, Can. J. Reiweh BS-B. No. 3, 228-242 (1947): CjI. 41. 4839 (1947) 

B:411i 14-lUdilDropropene-l Oow-boiliiif itereoiiomer) 

(— ) See lefarenoe (70) under 3 ; 6028 (above) 

3:SUi l,S«DichloroetlitflB 

(76) Reaction of C with beniene 

Eorehak, Koleenikov, Kharchevuikova, Compt. rend. oeod. ici. it. 169-172 

(1047); C.A, 42, 645 (1948) 

l;514l lJ-Dtehloro]iropene-l (hi^h-^boiling Btereoiaomer) 

(~) Sm reference (70) under 3:6028 (above) 

S;4179 IplJ-TricUoroethylene 

( — ) Sm reference (70) under 3:5028 (above) 

(76) Dimeiixation of C 

Honne, Huh, J. Am. Chm, Soc. M. 279-281 (1947) 

S:61N liS-Dicbloropropene-l 

(— ) See reference (70) under 3:6028 (above) 

3:6219 Tfidiloroicetaldehpde 

(77) Dclormination of C in technical cliloral 

Harrington, Boyd, Cherry, Arudysi 71, 97-107 (1940); C.A. 49, 3368 (1946) 

(78) Determination of small amounts of water in C 

Shaw, Bruce, 7nd. Eng. CAcm., Anal. Ed. 19. 884-885 (1947) 

(79) Hydrolysis of C in heavy hydrogen water 

Lander, Wright, Nature 168, 381 (1946); C.A. 41, 1998 (1947) 

1:6229 2,6-DiGhlorobatadiBne-l.S 

(80) Preparation of C from tri-, tetra-, and pentaehlorobiitancs 

Klobaiiskii, Belen'kaya, Chevychalova, J. Applied Chem. {V.S.S.R.) 19, 200-206 
(1040); C.A. 41, 686 (1947) 

( — ) See reference (86) uuder 3:5350 (below) 

3 : 6289 1,3-DlGhlorepropene-l 

(81) The ci'«- and trans-isomers of r 

Andrews, Kepner, J. Am. Chem. Soe. 99, 22.‘)0>^22.')1 (1947) 

(82) The catalytic hydrolysis and characterUatioii of (j 

Hatch, Roberts, J. Am. Chm. Soc. 98, 1196-1198 (1946) 

(— ) See reference (70) under 3:5026 (above) 

3 : 6339 1,1,2-Trichloroethtne 

(83) Teniaiy liquid and binaiy vapor equilibrium of the system: aoctono/water/C 

Treybal, Weber, Doloy, Ind. Eng. Chm. 88, 817-821 (1946) 

1:6359 3,4-DichlorobutenB-l 

(84) Preparation of C from butadiene-1,3 with chlorine 

Taylor, Morey, Ind. Eng. Chem. 49, 432-435 (1948) 

(85) Dehydrochlorinatiori of C b) 2-clilorobuiadiene-l,3 

Klobansku, Sorokina, Ehavin, J. Om. Chem. (U.S.S.B.) 17, 235-262 (1947); C.A. 
42, 514-516 (1948) 

1:6868 S-Chloro-liB-epoxypropue (*‘Bpicldorohydrin*’) 

(86) Condensation of C with phenols in presence of BFi 

E. Levas, H. LoFebvre, Cempi. rend. 222, 555-557 (1946); C.A. 49, 3737 (1946) 

H. LeFebvre, £. Levas, Mme. E. Levas, CmyL md. 222, 1439-1440 (1946); C.A. 
49, 6712 (1946) 

1 : 6426 Chloroacetone 

(87 ) (Condensation of C with f ormuldeliyds 

Hurd, MePhee, Morey, J. Am. Chm. Soe. 72, 329-331 (1948) 

1:6421 a,a-DiGliliirotcetDBe 

(— ) Bm lefeience (87) under 3 ; 6425 (above) 
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OiUbrtto of C wHl aguflouf HNOf or Cft(NOi)i 
Ittgobnutik Mkiyaii, BiUL Annmioii Bnmoh Awd. M. VB*8Mu IMAi No. 5/e, 
17-21; C.i. 41,5402 (1946) 

(PO) BrapmtiDii uf Ni-p-diloiDoii^)birbitttrio wad from C 

Tatovo^nn, Tutaryaa, BitU. Armenian BranA Acad. &k 1914, No. 5/4, 

2flha5;C.A. 10, 3404 (1046) 

(OO) Gapeoiia imduoU of aotion of line duat on C 

Tatevooyaa, Vardaoyaii, BuU. Armenian Bronek Acad, Aei. UMJS,R., IMl. No. 8, 
7llr78;C.A.4i, 3394 (1046) 

101) RoadfimidC withfliumatiohyditMar^^ 

liagulyantB, Muaeheihiin, Com^. rand. ooodL aoi. U,BBn3. H, 166-168 (1947); 
C.A. 11, 530 (1048) 

l:im l4:hloroathamd-l (ethylm lAlorol^ 

(02) Dotenniiiation of C (by hydrolyau and dotennination of ohlarido ion) 

Uhrig, Jnd. Eno- Ckm„ Anal. Ed. 18, 460 (1046) 

(93) Pteporation and prapertiec of /1-chloroetbyl eaten of boric, oilicic, and phoophorio acidi 

Jonea, Thomaa, Ptitehard, Bowden, J. Chm. Soe. 1946, 824-827; C.A, 41, 300^01 
(1947) 

(94) Audyiii of water-ioluhle chlorohydrini 

Tnfdel, AnolpfusI Chemistry M, 68-60 (1948) 

8;58M liS-DicUoro-l-BethjlpropBne-l 

(96) iSwpention of eie and (rana ioomen of C 

Hatch, Riui, Gordon, /. Am. Chem. Soe. Hj 2614-2616 (1947) 

1:1681 8-Chloro-l-(Gliloramatliil]propoaa-l 
(— ) See tofennoe (95) under 3:6690 (above) 

1:1786 i,4-Dichlonbatana-8 

(^) P^aration of C from butadiene«1.3 with chlorine 
Bee reference (84) under 3:6360 (above) 

(— ) Dehydrochlorination of C to 2-chlorobutadiene-l,8 
See nferenoe (86) under 3:6350 (above) 

8:1111 l,lAi8-TotrtGhloroithue (acetylene tetnehloride) 

(06) liquidrvapor and liquid-liquid equilibrium of eyeteme containing iaobutyl aloohol and C 

Fritaoehe, Stockton, Jnd. Eng, Chetn. 88, 737-740 (1046) 

(07) Determination of C in air 

Goidenson, Thomaa, /. Jnd. Hyg. Toeieol 89, 14-22 (1047): C.A. 41, 1678 (1947) 
(— ) Chlorination of C aa oouroe of heaachloroethane 
Bee reference (62) under 3:4836 (above) 

1:5881 Pentachloroethana 

(— ) Chlorination of C oa oource of hexaohloroethaiie 
See reference (62) under 3:4835 (above) 

I ; 5885 1 Ai8-TrichlorD-8-methy]prepene 

(— ) Sm reference (95) under 3:5590 (above) 

1:5819 1,5-DidderobuUnDne-l 

(98) Formation of G from ethyl methyl ketone by vapor-phooe ehlorination 
Rabiohn, Rogier, J. Org. Chem. 11, 781-787 (1046) 

8:5119 a,a^Triclilero-n-bntyrild«hydB ("Butyrchloral’’) 

(09) BMtion of C with Grignard reagenti 

Elouta, /. Am. Chem. Soe. 18, 2490-2491 (1946) 

8: INI m-DlaUorohenKOBe 

(100) Byntherie of 2.4HiichloropropiopliBnona 

Sheehan, /. Am. Chem. Soe. 88, 1672 (1946) 

8:1181 lA-Dicliloropropaaol-l (“o-dicUorohydrin”) 

(101) Activated C; a new oolorimetriD reagent for ^tomin A 

Sobel, Werbin, Jnd. Eng. Chem., Anal. Ed. 18, 670-573 (1946) 

(102) Determination of vitamin A with activated C: a comporioon trith apeetropliotoiiietdo 
and SbCli methoda 

Bobal, Werfain, M. Eng. Chem., Anal. Ed. 19, 107-112 (1947) 
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l:Mi BIlQlaHAIofMMtote 

(103) Bflilwm of C irith vylliydruiiiaB 

YU Alphin* iSw. tnn. i:Um. M, 305^ (IM): C.A. 41« W (lAtf) 

H^ovobcan ji eUoiida 

(104) Cksnvernon of C witb pyridine to p-ehlorabeniole Mid 

AUemKibler, MeLadiUn, Wikm, Ovp. SifiUktm Np M (im) 

|;im l-CUoMuphthiloM 
(103) l-HalonapbibBlenea in the FriedelCTafti reeetion 

Juobip Winetein, ReUe, Bobion, /. Org. Chm. 11, 27n38 (1940) 

i:79li Molliyl chloride 

(106) Detennination of C in air 

Franklm, Gunn, Martin, Ind, Eng, Chm^t AnaL Ed. IB, ai4r316 (1046) 

(107) Frepuation of C (free from dimethyl ether) 

Fieok, Courioy, BulL aoc, thin, Bdg- Mj 65-71 (1947); C,A, 41, 6624 (1947) 
l:701i Vinyl chloride 

(106) Condeniation of alkyl halidea with monohalo-oleBne 

Bchmeriinx, /. Am. Chm. Boc. 68. 1660-1664 (1946) 
l:76U Ethyl chloride 

(— ) Bee leferenoe (70) under 3:6028 (above) 

I:9il9 2-Chloropropeae-l 

(— ') Bee reference (108) under 3:7010 (above) 

8:7616 l-Chloropropane (liopropy] chkride) 

(— ) Bee reference (70) under 3:5028 (above) 

(--) Bee Kferanoe (108) under 3:7010 (above) 

8:7616 B-Chloropropene-KaUyl chloride) 

(109) Commereial-scalo manufacture of 0 and of allyl alcohol from propylene 

Fairbaim, Cheney, Chemiavaky, Chm. Eng. ProgroMi 48, No. 6; Frone. Am. Jsitf. 
Chm. £?vr<J80-290 (1947); C.A, 41, 5090 (1947) 

(110) Converrion of C with Mr to hDxadiene-1,5 (biallyl) in 66-65% yield 

Turk, Chanan, Org. Sunthaea 17, 7-9 (1947) 

(111) Condensation of C with aromatic hydrocarbons or aiyl halides to give l-Bryl-2^dhlQiD- 
proponee 

Fatrick, McBee, Hase, J. Am. Chm. Sac. 88, 1009-1011 (1946) 

(— ) Bee reference (108) under 3:7010 (above) 

8:7848 1-Chloropropane (n-propyl chloride) 

(— ) See reference (70) under 3:5028 (above) 

8:7846 8-ChlorD-6-fflethyl|iropano (frr-bntyl chloride) 

(— ) Bee reference (70) under 3:5028 (above) 

(— ) See reference (108) under 3: 7010 (above) 

(112) The AlGi-catalysed addition of C to propylene 

Miller, /. Am. Chm. 8oc. IB, I764rl768 (1947) 

(113) The condonaation of C with rydohexene 

Bchmeriing, /. Am. Chm. Soc. 69, 1121-1126 (1947) 

(114) Formation of R by addition of hydrogen chloride to isobutylene 

Mayo, Kail, J. Am. Chm. Sac. 19. 1339-1348 (1047) 

(116) The hydrolyaia of C in 95% water/5% acetone solution 
Bwain, Ross, J. Am. CAsm. Soe. 68, 668^61 (1946) 

8:7116 Acetyl chloride 

(116) Ketone dimers from aeid halides 

Sauer, J. Am. Chm. Soc, II, 2444-2448 (1947) 
l:7iBi l-Chloiiibtttadiene-1,8 (Chloroprene) 

(~) Bee reference (85) under 3: 5350 (above) 

(117) Composition and structure of dimsn of C 

Klebaiiakii. Denisova, J, Gen. CAsm. {UJS.8Ji.) 17, 708-716 (1947); C.A. 41, 1215 
. (1948) 

8:1186 ChWrameOqd methyl ether 
(IIB) Reactimi of G with terpenes 

Allard, Buff. loe. cAim. Frarm 1947, 731-735; C.A. 48, 890 (1948) 
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l:nit Pravioml ddorida 

(— ) Bee refetenee (100) under 8 : 5060 (above) 

(— ) Bee referenoB (IIB) under 8 : 7066 (above) 

8:7116 L-C]iion)batadieiie-l,S 

' (110) SyntheBB and prope^i of C 

Petrov, Sopov, /. Qm. C/urni, iU.S,S.R,) IB, 081^87 (1046); CA. BIB, 6406 (1046) 
C---) See le/erence (85) under 3; 5550 (above) 

S;7M S-Cbloro-i-methjJbatiBe ebloridB) 

( — ) Beenferenoe (108) under 3:7010 (above) 

8:7171 fi-Butyryl chloride 

(— ) See leferenoe (116) under 3 : 7065 (above) 

8 : 7416 4-Cliloro-i-metliylbutene-8 

(120) Fonnation of C from isoprone by addition of HCl 

Jones, Chorloy, J. Chm, Soe. lOifi 832-833; CA, 41, 366 (1047) 

8:7680 liofileryl chloride 

( — ) See referenra (116) under 3:7066 (above) 

8:7668 3-Chlorobutanone-8 

( — ) See Teference (OR) under 3: 5900 (above) 

8: 7666 1,8-Dichlorobutene-l 

(121) The dichlorobutene prepared from crotonoldehyde 

Andrews, J. Am. Chem. Soc. 68, 2684-2587 (1046) 

8:7866 Ipl-Dichlonbutene-I 

(— ) See reference (121) under 3:7650 (above) 

8:7746 n-Valeryl chloride 

(^) See reference (116) under 3:7065 (above) 

8:7747 l-Chloropropinol-l (propylene chlorehjdrin) 

(— ) See reference (94) under 3: 5552 (above) 

8 : 7986 1,3-Dichlorobutane 

(122) I^paration of C and its Friedel-Crafts reaction with benzene 

Sisido, Nniaki, J. Am. Chem. Soc. 61, 961-964 (1947) 

8:8618 l-Chlorobntanone-8 

(— ) See reference (98) under 3: 6900 (above) 

8:8116 d|Z-l-Ch]orobttten-3-ol-8 

(123) Some reuclions of C 

Bissinger, Fredenburg, Eadesch, Kung, Langiton, Stevens, Strain, J. Am. Chan. Soe. 
66i 2955-2961 (1947) 

8:8168 n-Caproyl chloride 

(— ) See reference (116) under 3:7065 (above) 

8 : 8688 n-Heptanoyl cUoride 

(124) Conversion of C to n-heptanoic anhydride with pyridine 

Allen, Eibler, McLachlin, Wilaon, Org. Syntheses 86, 1-3 (1946) 

8:8686 Benzyl chloride 

(125) Use of C in production of benzyl benzoate 

Tharp, Nuttorf, Herr, Hoover, Wagner, Weisegerber, Wilkins, Whitmore, Ind. Eng. 
Chm. 86, 1300-1302 (1947) 

(126) Reaction of C with hexamethylenetetramine in preparation of benzylaminea 

Graymnre, J. Chem. Soc. 1847, 1116-1118 

(127) Rearrangement in the reaction between benzyl magncBiiiin chlnridc and diethyl sulfate 
' Buitle, Shrincr, J. Am. Chem. Soc. 88, 2069-2060 (1947) 

8:8686 n-Octanoyl chloride 

(— ) See reference (116) under 3:7065 (above) 

8:9188 jS-CUoroiiobutyric add 

— jS-Chloro-iiobutyramide; cryst. from pet. elher/EtOAc, m.p. 102-104”. [From 
^-chlonNsobutyroiiitrilB by pa^al faydrolyBii with H^4: see reference (3) under 
3:0236 (above).] 
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1:9111 l-Chliiiopttituol-1 
(128) The piepanilion of 5-dietliyleiiiiiiopentBnol-l 

— l>ChliiTo^-tmyl bwotte: l).p. 141-143* at 2 mm., D3 » 1>10B| nB ^ 1.5169; 
[from tetrahydnipyrau with henioyl chloride + ^CU (85% yield]] 

Byneiholm, J. Am. Chm. Soc. A, 2681 (1947) 
f:99Bi €-CUiirolwiuiDM 
(128) Flr^ration of C end its reactionfl with aminee 

K. N. Campbell, A. H. 8ommm, J, F. Kerwin, B. K, Campbell, /. Am, Chm. Soc. 

m, 1567 (1046) 

8;W7 Phenylacetyl chloride 

(130) Friedel-Crafta reactions of C with antliracene, phenanthrene, or pyrene 

Hoi, Royer, Bull m. chim, IM, 659-661; C,A. 41, 3453 (1047) 

S;MS n-Dodecanoyl deride (Uuroyl chloride) 

(131) Preparation of C 

Ackley, Teeoro, Ini. Ena. Chm. 18, 444-445 (1946) 

(— ) See reference (116) under 3:7065 (above) 

9:1806 l,l,l-Trichloro-9,f-bfi-(o-chlQrophenyl)ethane ('‘oiO'-DDT*') 

(132) Preparation of (1 

Ghtii, l?ab. Chim. Ada M, 1159-1163 (1046); C.A. 41. 114-115 (1947) 

(133) Isolation erf H from technical DDT 

Crietol, Bolowayi Haller, /. Am. Chm, Soc. 09, 510-615 (1947) 

9:9886 n-Tetradecinoyl chloride (n-myriitoyl chloride) 

(— ') See reference (116) under 3 : 7065 (above) 

8:0000 n-Octtdecinoyl chloride (n-stetroyl chloride) 

(— ) See reference (110) under 3:7065 (above) 
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1. The ecqie of this book 

Systematic classification of organic compounds may be effected in many 
different ways, each having certain advantages and disadvantages. Althouj^ 
the scope of this present book, by including the aspects of preparation, physical 
properties, and general chemical behavior as well as identification, is very 
much broader than that of its precursor,* yet the advantages inherent in the 
general form of dassification there employed have led to its extension to 
the present book. 

According to this arrangement, all organic chemical compounds are first 
classified by orders. The order of a compound is established by its qualitative 
dementaiy composition; campounds containing the same elements belong 
to the same order. Thus, Order 1 is defined as comprising compounds of 
carbon with hydrogen, or of carbon with both hydrogen and oxygen; this 
order was treated in the above-mentioned volume. Whm other elements 

VrimtigeBfjim rf Orgmie Compounds; Tdbla of Data on Sdmted Compounds sf Ord» t, fay 
Emeat Hamlin Huntrem and Samuel Panona MuUikea, John THley A Sons, New York, 
xvii + 691 pages, 1941. 
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an alao piesent, a compound is said to belong to a hi(dier order: e.g., com- 
pounds erf carbon with both hydrogen and nitrogen, with oxygen and nitrogen, 
or with hydrogen, oxygen, and nitrogen comprise Order 2. A systematic 
arrangement of still higher orders has been developed but need not be fully 
amirfified here. 

The substance of the present volume is concerned primarily with compounds 
of Order 3, i.e., with compounds containing carbon and chlorine; carbon, 
oxygen, and chlorine; carbon, hydrogen, and chlorine; or carbon, hydrogen, 
oxygen, and chlorine. To all such compounds deemed of sufficiently general 
interest to warrant detailed treatment in this book, serial numbers have been 
assigned as later explained. Although such serial numbers are thus restricted 
to species of Order 3, a vast number of compounds belonging to other orders 
inevitably occurs in the course of the individual texts so that this volume 
has far wider utility than might at first glance be supposed. At the wune 
time not all substances belonging to Order 3 are given numbers since many 
ate not of sufficient value to warrant such extensive treatment. 

2. The matter of suborders 

In the general plan of ordinal classification, it is sometimes (but not aIwa)rB) 
useful to effect subdivision of orders into two suborders according to whether 
or not the pure compounds are colored. For both Orders 1 and 2, such 
Bubordeting has special merit. For the present Order 3 compounds, how- 
ever, the proportion of colored individuals is almost negligible, and employ- 
ment of suborders has been avoided. 

3. The arrangement of conqiounds of Order 3 into divisons 

Just as the individual compounds of Order 1 were ultimately further sub- 
dassified into various genera, each characterized by a common behavior in 
certain prescribed and carefully defined generic tests, so it would of course be 
perfectly possible to set up an analogous series of genera for any or all of the 
higher orders. After considerable reflection and experimentation, however, 
such extension of the method of generic subclassification has seemed an ex- 
travagant formality whose added value for the higher orders does not warrant 
its establishment. Consequently, the individuals comprising the present 
Order 3 are not arranged by genera, and there are no standardized generic 
teste to be systematically applied. 

Instead of arrangement by genera, therefore, the compounds mwi gnad 
serial numbers in this book are arranged in three dmsions. The first of 
divisions comprises members of Order 3 rriiich, when pure, are nnrmally 
solids with at least reasonably definite melting points. The second com- 
prises members of Order 3 which, when pure, are liquids with boiling pm'nt fl 
attainable and recorded at ordinary pressure. The third divisiem compriaes 
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members of Order 3 wbich, em when pure, are liquids which either cannot 
be distilled at atmospheric pressure without serious decompositioa or for 
which Rich data are available only under reduced jMessure. Ample cross- 
references cmineoting the solid and liquid divisions facilitate recognition of 
appropriate cases. 

4. The sequence of compounds within die three dimions 

Division A. The individual solids constituting Division A ate arranged 
in the order of increasing magnitude of their respective melting points. For 
compounds on which there is poor agreement regarding the true melting 
pdnt, the value detennining the position of the compound relative to its 
neifdibors is not necessarily the hipest listed. Values printed within square 
brackets have been regarded by the author on the collateral evidence as 
possibly doubtful, and such constants have been discounted in j»«i gning 
positional sequence to the compound. 

Division B. Ihis division, comprising liquids of Order 3 with boiling 
points at ordinaiy pressure, is (unlike either its predecessor or successor) 
further subdivided into two sections according to the specific gravity at 
WC. referred to water at 4*’C. Section 1 contains such liquids with vdues 
of greater than 1.15; Section 2 contains correspondingly those liquids 
for which the value of is less than 1.15. Within each of the sections of 
Division B the individual species are arranged in the order of increasing 
magnitude of their respective boiling points, preferably at 760 mm. pressure. 
For compounds whose boiling points at this standard pressure are unreported, 
no attempt has been made to calculate over since to do so seems likely to 
introduce smous uncertainties. 

Division C. This division contains all serially numbered compounds of 
Order 3 which have not been allocated to either of the preceding divisions, 
such cases usually comprisiug liquids for which boiling points are reported 
only at reduced pressures. Within this division an entirely different method 
of establishing the listing sequence is employed; vis., the compounds are 
listed in ascending sequence according to the composition of their empirical 
formulas. For any given number of carbon atoms, compounds containing 
carbon and chlorine, or carbon, oxygen, and chlorine, or carbon, hydrogen, 
and chlorine, or carbon, hydrogen, oiqrgen, and chlorine fall in that sequence. 
Within any one of these four subgroups the sequence is determined by in- 
creasing magnitude of the number of cmnponent atoms in the sequence (as 
above) of carbon, h 3 rdrogen, oxygen, and chlorine. Although expressed in 
words this sounds formidable, even casual inspection of the Tables or of the 
Fmpirical Formula Index quickly supplies convincing evidence of its complete 
simplicity in actual practice. 
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I. ItettUfUtteatetdatiaaiiiAyidiidcoii^^ 

Whetiwr the amount of data for the campounde oomprieiDg thia volume 
ie large or emal], and imqieetiVB of numerous variatianB d details, a certain 
8tan4^ form may be iecogniied as common to all. This form may be 
construed as made up of the foUowing five elements: 

A. The heading. 

B. Fundamental physical constants. 

C. General data on otiier constants, preparation and jHiqierties. 

B. Designation of special or {neluninary tests. 

E. Derivatives. 

F. References to the original literature. 

The relative amount of space devoted to these five aspects varies according 
to circumstances. Each is discussed below in much further detail. 

A. Th heading 

The heading of each numbered compound comprises (in its most general 
form) five components which always occur in the following sequence from 
left to right, via., 

L Loostion number 2. Name 3. Structunl 4. Empirical 5. Beilstein 

of oompound in (or formula formula reference 

this book (Order 3) names) 

(1) The location nuinher. Each compound on which detailed treatment 
is given in this book has been assigned an arbitrary number to facilitate 
frequent cross reference in indexes and other parts of the text. This number 
consists of a digit representing the order of the compound (thus all species 
of this volume have location numbers beginning with 3), followed by a colon 
and them a fouinligit arbitraiy number. The system is, therefore, entirely 
comparable to a telephone number, the initial digit preceding the colon cor- 
responding to an exchange, the four following digits corresponding to an 
huhvidual line. 

In assigning serial location numbers to the various individuals treated 
in this bo(^, a principle has been maintained whoee recognition greatly facile 
tates recognition of the physical nature of the cotreq>onding substances. 
AO members of Division 1 (solids) cany numbers between 1 and 4999; aO 
members of Division 2, Section 1, are between 5000 and 6999; aU members 
of Division 2, Section 2, are between 7000 and 8999; all membm of Division 
3 an betwem 9000 and 9099. 

For a given compound, the full descriptive data are recorded only m one 
idaoe, Le., in that conetqxjnding to the location number. When ocesnioii 
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arisato be ramlnded in aome otber portiaa of the book of oertiin prqiertiaB 
of Agivea eempotmdj the Aenfitn^ on^ ie lepeateitfonowed by a eraaa lefenaoe 
to the pboe of detailed description, the seotiaii naoally ooeupied by the 
boBtkm number being indicate merely by a dneh. 11» moot frequent 
ooeaekm for tide type of mns reference ie to indicate the boiliiig point of a 
compound nonaally met with as a solid, or attematively the melting pomt 
d a substance nomudly met as a liquid. 

(2) The name (or namet) 0 / the compound. The second element of the 
heaiUng is devoted to the name (or names) of the compound. Out of all 
possible names, one (regarded for the purposes of this book as the “{Mindpal 
name”) has been printed in bold>face capitals. 

In many instances, however, this principal name is followed in ordinary 
type one or more other names which are in common use and which might 
occur alternatively to users of this volume. All these names are appropriately 
entered in the alphabetical name index so that the location numto is luadify 
obtained irrespective of which name may be sou^t by the user. 

(3) The structural formula of the compound. Since it is frequently easior to 
interpret the chemical reactions of a compound by contemplation of its 
structural formula rather than its name, such structural pictures are given 
for all compounds in this volume. 

If a particular compound reacts as if it had two different structures, both 
ore pictured. 

Although such structural formulations are construed as the third element 
of the heading each compound, it may happen that, owing to practical 
space considerations, the picture is not actually printed as part of the top 
line but depressed somewhat below it. 

(4) The empirical fomvla. The fourth element of the heading is the 
empirical formula. This will be found useful in many ways, particularly in 
suggesting (especially with the amplification afforded by the empirical formula 
index) isomeric compounds from which distinction must be made, and in 
searching the abstract periodicals for data reported after the publication 
of this volume. 

(5) The Beileiein rtferenee. Each compound listed in these Tables carries 
in the upper ri^t>hand comer as the fifth element of the beading refereBce 
toBrilstein'sffandbucAdtrorpafiMcbsnC/iemts. All such references designatB 
the fourth edition of this important tool. 

At the time preparation of these Tables, all twenty-seven vohunes of 
the primary series (covering the literature up to 1910) together with the 
eoneqponding twenty-seven volumes of the first siiiqriemenlary series (1910- 
1919, inclusive) of B^stein’s Handbuch were available. For every numbered 
compound of these Tables which appears in either the main or first supple- 
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BUQtuy BBiieB, the Bdlstein reference will oompriae two parte, the fiiet living 
the voluine and page in the main eeriea, the aeeond giving correaponding 
reference to the aupplementaiy aeries. To diatinguiah the latter, the 
volnme reference carries the subscript 1, and the page rrferenoe is placed be- 
tween parentheses to indicate that the r^jular pagination of such supple- 
mentary volume is designated. 

In addition to the main and first supplementary series of fieilstein mentioned 
above, there were also available during the preparation of these TdUet the 
first five volumes of the second aupplemmitaiy aeries (1920-1929) of Beilstein’s 
Handirtteh. For such of the present numbered compounds as were tisated 
in this avaUaUe fragment, the Beilatein reference will, therefore, contain 
a thir d element representing the volume and page involved. For this kind 
of case the volume reference bears ihe subscript 2 (to indicate second sup- 
plementary series) together with the page reference in parentheses as before. 

In accordance with the above explanation, a given compound will have 
either two or three Beilstein references. It is, of course, possible for a com- 
pound to have citation to only one or two out of the three maximum possi- 
bilities; absence of any data for a particular Beilstein unit is indicate by 
short dashes after the volume number. 

The remaining possible case is that in which the compound in question is 
of such recent origin that Beilstein contains no reference to it either in the main 
section or either supplementoiy series. Many such compounds occur in this 
Order 3. Under these circumstances the usual Beilstein citation is replaced 
by the Beilstein System Number of the compound, e.g., Beil. S.N. 644. Such 
type of reference immediately indicates that no reference to tlie substance is 
contained in any Beilstein issues through Vol. V of the second supplementary 
smies. Whenever third, fourth, or later supplementoiy series become avail- 
able, however, this system number will indicate the position of the compound 
within narrow limits, even though volume and page cannot now be predicted. 

The practice of giving all three Beilstein citations wherever possible serves 
as a continual reminder that to look merely in the main series volume of 
Beilstein yields material only up to 1910; for the next two decades the cor- 
responding first and second supplements must also bo examined. In this 
respect these Tables of Order 3 extend the practice of those of Order 1, where 
only tile main series citation was made, extensiem to the first supplement 
being left to the user. 

That these references to Beilstein's HanUruch are here included only as 
an additional convenience to users of these Tcdiks should be clearly under- 
stood. This book is whoDy independent of Beilstein, and those users to 
whom Beilstein may be inaccessible are reassured that the value of time 
Tables to them is in no way impaired. 
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B. Fvtidamendd ^tyaieal eontUmU 

Tlie five compoiientfi of the staod&nl headiog having been diactuaed, aome 
cominent upon the next element of each deeoriptUm ia required. This nesct 
element campriaea what are here deeignated aa “fundamental phyaieal c(m> 
atanta" and which in the moat general fitMa oon^ d data on (1) the melting 
point, (2) boiling point, (3) density, and (4) refractive index. In the sequence 
named, these are arranged in four vertical columns from left to right of a 
given page, For substaaces which are solids under ordinary oonditicms, the 
mdting-point column is the first at the left of the page with the boiling-point 
column next following in the left central section. For such sdids onfy lardy 
will densi^ or refractive index data appear. For iiquids, howevm, the first 
left-hand column is devoted to boiling-point data, the melting points being 
displaced to the next right-hand colunm because of their subordinate value 
in such instances. 

(1) The melting point. Whereas in the earlier Tables of Order 1 the general 
practice was to express only a single figure for this constant, the individual 
descriptions of this book include substantially all values that have been 
reported. However, values which in the light of collective subsequent results 
are certainly too low, or those which because of their wide range make no 
claim to accuracy, are omitted. The survey of values thus set forth, to- 
gether with the fact that the source of each value is also given, permits the 
user to form his own opinion concerning the magnitude, degree of concordance, 
and precision of the available data. 

For each individual compound the several values are arranged in the order 
of diminishing numerical magnitude. In general the value of highest magni- 
tude is employed to determine the place of the individual solid relative to 
its fellows (i.c., to determine its serial location number). However, values 
enclosed by square brackets arc regarded by the author on collateral evidence 
as being abnormally high, and such constants are ignored in establishing the 
serial number of the individual. 

The several melting points are recorded here just as they are reported in 
the original literature; whenever the designations correeied or uncorreeled 
were included in the original source, they are repeated here; most of the values, 
however, fail to specify whether they arc corrected or not. This careless 
usage of much journal literature is to be deplored. 

No attempt has been made in this book generally to maintain a distinction 
between melting point and freezing point Undoubtedly, most of the values 
reported represent conventional capillary-tube melting points; frequentiy, 
however, the values are expressed to a degree of precision suggesting that a 
cooling-curve method was employed. Whenever the distinction is of im- 
portance, the user can readily ascertain full details from the cited references. 
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(Jl) The boSiaig point. In complete mlo (7 with ita treaianeBt of mettiog 
points, the individuid desm^tkinB erf this book incliide substuitiailly all 
nsoOided vstues of the bcnling point. These an tabulated in the order of 
iHminiAfag numerical magnitude (d the prevailing preBSures. Wherever 
the data can be found, the value at 760 mm. pneesun is dted; however, if 
this is not directly rqiorted, no attempt has been made to convert the avail- 
able figures over to that preesuie, as to do so would introduce unwananted 
MBimptioM- Valuee of the boiling point at various pteseures are meticulously 
included in the Tabbe. However, when a careful phyeioochemioal study 
has bemi made of the vapor pressure d an individual, selected values are 
printed and reference made to the original for further detul. 

Even a casual examination of the boiling point data reported in this bodr 
leads at once to the conviction that there Ims been a great variation in the 
precirion of measurement of the prevailing pressure over the boiling liquid. 
In &ct an incredible proportion of workers has not reported any pressure 
figures at all or complacently referred to the "prevailing atmospheric pres- 
sure." Evmi when pressure measurements are reported, the evident general 
lack of concordance becomes distressing evidence of the inadequacy and 
inaccuracy of many of the data in the literature. 

(3) DensUies. Unlike the extensive treatment accorded for melting ptnnts 
and boiling points, this book does not attempt to tabulate all possible pub- 
lished values for the densities of liquid compounds. However, all avaibble 
data for density at 20'’C. referred to water at 4°C. are given; and, whenever 
possible, the same procedure is extended to values for and D". Note 
that, when values ore given for various temperatures, those for the highest 
temperature are printed at the top of the density column, followed in diminish- 
ing magnitude of temperature by the other values. This simple and (divious 
device is intended to assist users of these TaUes, but they should be reminded 
that this plan was not (unfortunately) employed with the Tablet of Order 1. 

Density data are given for all liquids for which they can be found; for com- 
pounds normally solid, the density is occasionally given for some temperature 
above the melting point, especially if refractive index values at the same 
temperature are also available. 

Whenever in an original paper there exists any uncertainty as to the temper- 
ature of the water with which comparison is made, the loww subscript is 
rqilaced by a short dash to indicate that the omission of this figure is not 
accidental but is because of inadequate expiessioa in the original. In many 
or even most such cases it is possible that the author intended to convey 
that the density was expressed with reqiect to water at the same tempnatuie. 
This autiiOT, however, declines to make any such assumption and ventures 
to ejqness ^ view that research workers and jouinal e^tors should insist 
upon unambiguouB eqireasion of such data. 
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(4) Sififadm wuHett. These ate usudljr gireii. hi the feim Let, the 
raftaetive index detennined at 20^. trith the D line of flodium light. In 
eome inatancee data for othor lines of the spectnun have been nported hen 
vrhen no data on the D line were available. As with the dsnidtieB above, 
neftaetive index data are frequently printed for other temperatures, and the 
same typographical convention of placing the higher^temperature vidues 
above the loweNtemperature ones is ccmtinued. 

C. derural data on other anutatiis, prejmration, and jtropertiei 

Ihe preceding details of the five components of the heading and the four 
so-called fundamental constants having been diseuBsed, it is now desaable 
to comment upon the third element of the text of each compound. Ihe 
material comprising this third section actually comprises most the qsace 
of this book. Although sometimes consisting of only a few paragrajdis, there 
are many membere of Order 3 for which the gen^ exposition of behavior 
requires many pages. Such extended treatments are frequently (althouid^ 
not invariably) subdivided by major and minor headings intended to hidlitate 
quick recognition of the probable location of particular types of deared 
information. Careful examination of the text of any typical individual 
compound will quickly disclose that it has in gmeral been dealt with in 
generous fashion. At tlie same time it is obvious that a line must be drawn 
somewhere. For example, in connectioD with the discussion of on aU[yl 
halide such as n-butyl chloride, it is certainly of highest rdevanco to indicate 
the mode and extent of its ability to fonn n-butyl magnesium dilotide. 
Furthermore, the value of the simpler reactions of the RMgCl compounds, 
particularly ivith reference to their utilily in the identification of the initiB] 
halide itsdf, is evident, but on the other hand no attempt lias been made to 
covo* all the known reactions of butyl magnesium chloride sinee ihat would 
involve an undertaking of disproportionate magnitude. 

Although details of the texts of individual compounds naturally differ in 
nature and magnitude and are influenced by the literature content coneapond- 
ing to the direction of published research, certain aspects occur with sufficient 
frequency to warrant comment. 

The text of each compound invariably comprises its methods of piepua- 
tion and its chemical behavior. For many of the more common or eqiecially 
important species, these two aspects are often preceded by an introductoy 
secldon containing certain physical data (in addition to that of the heading) 
likely to be of particular interest or utility to organic chemists. Exmnplwi 
of sudi entries include binary and ternary systems with other oompouuds, 
especially with rdertsaw to freesing-point composition data, aseotrotieB, 
densities and/or refractive indices, etc. In this intcoductoiy seotion also 
attention is frequently directed to methods of quantitative ddenmnatiaa 
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of the compound, exmplea of industaial or othn utiliaatioa, biochemical 
bdiBTim cqieoially with regard to studies on toxidty, antiseptic diancter, etc. 
The selection of entries for this introductory section is admittedly arbitraiy, 
and users are reminded that this book makes no claim to include all known 
data even on the compounds to which serial numbers are assigned. Indeed, 
in an effort to keep the volume within reasonable bounds, certain types of 
data of value to organic chemists have been deliberately (t^ugh regretfully) 
excluded, such as references to absorption or Raman spectra, dipole momenta, 
and viscosities, although many instances of the four fundamental physical 
constants of the heading are drawn from original publications primarily 
concemed with these aspects. 

Within the text of each individual numbered compound (immediately 
following the above-mentioned introductory sectitm, if any), there occurs 
a section on its methods of preparation. This treatment has purposely been 
made as complete as possible. To a limited degree distinction has been 
made between preparation and formation; but, because even in contemporary 
publications many authors fail to report yields, adequate recognition of the 
appropriate category is not always possible. Original results reported only 
in terms of weight have been calculated over to percentage yielils. Variations 
in yields by a single method of preparation are contrasted by massing them 
in the text, the uniform practice of following eai;h statement with its cor- 
responding citation serving conveniently to associate each yield with a par- 
ticular modification. With compounds for which there are many modes of 
preparation, the most generally practicable methods arc often singled out for 
particular mention at the beginning of the preparative section, followed by 
a systematic presentation of all the recorded methods under various sub- 
headings appropriate to the circumstances. 

Users of this book will find these sections on preparation not only extremely 
useful from the vimvpoint of comparison of various alternatives but also 
very stimulating and suggestive in the fonnulation of unconventional ap- 
proaches to their particular problems. 

Within the text of each numbered compound of this book, following the 
introductory section (if any) and the preparative section, is next set forth 
tile significant aspects of its chemical behavior. The loigth of this part of 
the treatment varies widely from a few phrases to many pages. Very long 
treatments are appropriately subdivided for practical convenience, the particu- 
lar sequence of arrangement being dictated by various circumstances. For 
example, the earlier subdivisions often deal with pyrolysis, reduction, oxida- 
tion, and substitution reactions, followed by the behavior with inorganic and 
organic reactants. With bifiinctional ccmipounds the initial group is fr^ 
quentiy followed by the behavior of each function with inorganic and organic 
raactants in that order. Users will experience no difficulty in recognising 
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the oyetenuitlc orgMiation of eadi compound. Rmphawe baa been {riaced 
upon a aystematic and logical preaentation of each ease, and the above general 
outiine ^ sorved the conatruction of tbia book onl^ BB a genend guide rather 
a rigid frame. 

Two matters continually aiiaing within the deaetiptive text deawve a 
furiber word of eonuuoit. The first idateB to the fact that, in the courae 
of reporting the chemical bdiavior of each numbered compound, them ia 
neoeaaarily involved reference to many othor aubatanoea. Such of these 
as appear in either this volume (Order 3) or ita {wedecesaor (Order 1) are 
immediately followed by their aerial numbers. A great many other com* 
pounds belonging to orders not yet written up in this aetiea are inevitably 
involved; for such compounds reference to Beilstein is usually made for the 
convenience of the user who may have occasion to follow the matter further. 

The second matter involves the practice of this book with respect to dtap 
tions. Many instances appear which at first idance might appeu to invdve 
unnecessary r^tition of the citation number, but wdiich really comprise 
signals to the reader. As a simple illustration, consider the following extract 
from the text of p-chlorophenol, referring to the method of preparation of 
its lV-(m-nitrophenyl)rarbamate, via.: “From C with m-nitrobenaaBide 
(283) or m-nitrophenyl isocyanate (283) in Igr. (283).“ Hiis usage designatea 
the fact that the preparation of both the m-nitrobenzaaide and the ffi-nitro- 
phenyl isocyanate is given in reference (283) together with their utiliaation 
as reagents in the ronversion of p-chlorophcnol to the corresponding JV’-(m- 
nitrophenyl)carbamate. Of course, with comnumly available reagents such 
extra citations need not be included. 

In view of the nature and magnitude of the text of this book, there may 
be a tendency to regard it as a specialised BeiUkin within its field. Such 
a characterisation would cany the implication that the text cerntpriaes all 
known chemical information with respect to each component compound, 
whereas only the more important representatives of such data are offered. 
In this connection one common misunderstanding with respect to Beilstem’s 
Handhnuh has aignificanre. The Beilstein classification employs the principle 
of “latest position in the system.” This means that, when a given fact 
could logically be placed in several different places, it is in general associated 
with the last of such places in the systematic plan. For example, as the 
methyl ether of phenol, anisole could conceivably be discussed either under 
methyl alcohol or under phenol. Following the above principle, however, 
Beilstein discusses it under phenol with no mention whatever under methyl 
alcdiol. For Beilstein’s purpege this principle is extremely well fomided, 
results in an orderly, systematic, and uniform procedure, and, if properly 
undmetood, causes no trouble to the user. Its employment does ^ve the 
unfortunate result, however, that for compounds occurring eaiiy in the 
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Ijretetnatic sequanoe the imprearioa is often given to the uninitiated that 
uothhig is known about nactions involving componaitB tiwmaelveB bated 
later in the daeeifieBtion acheme. bi oontraat to the above Befletdn uaage, 
the preaent Tabhi are unreetricted by any auch arbitrary rule. Inaamudi 
aa a large proportion of the oompoundB vitii which it deala ate those which 
in the Beilatein claasification appear to be inadequately deaciibed becauae 
of their earlier position in the sequence, users will quickly appreciate the added 
(xnvenienoe of a generoua treatment <st the chemistry involved. 

D. Pnlimnary tats 

Tar certain of the more common compounds included in these Tobfes, there 
eodat qwcifio or semi-specific color teats. These are gmeially simple to 
execute, may often be appUed satisfactorily to minute amounts of material, 
and, vdren positive, are so significant that their trial, if indicated, shoiJd 
invariably precede the derivatization of the sample. Such teats are indicated 
by the symbol (0 but should be regarded as merely preliminary in character 
and not always carrying the same conviction as the derivatives. 

E. Derimlim 

The text section of each numbered compound is usually concluded by a 
group of derivatives. Those which for one reason or another have special 
importance are designated by the symbol 0 placed at the left-hand side of 
the page. Interspersed with such cases will frequently be found others not 
bearing .this symbol but instead merely designated by a dash. Rdatives 
of the original parent compound so designated comprise materials, knowledge 
of whose existence (or less commonly nonexistence) or properties may be 
needed for comparison with related cases for the particular parent or other 
isomers thereof. Wherever possible, qsecific data on each relative included 
in this derivative section are given; in many cases, however, where careful 
systematic seardi has failed to uncover any published record of the compound, 
it is characterised in these tables os “unreported.” All chemists recognize 
tiiat reliable information that a particular compound has not yet been reported 
is more to be desired than its complete omission; and this feature of this 
vdume wiD effect substantial economies of time for its users. Naturally, as 
time goes by the constant publication of new data will enable some of these 
infonnationd gqis to be filled. 

More than one value for the melting point d a particular product derived 
from a numbered parent or, conversely, several citatimis for tiie same value 
will often be noted throu^ all parts oi thlp book. These practices server 
nspeetivdy, to suggest caution because of Isrdc of agreement and to attract 
attention to the concordance of results of several differmt woriien. 
llie sequence in which these derivatives are listed has no relation to their 
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MpectfTe merits os mesiis of ideatifieatton of the psitieular paraot Fof 
eaeb daas of compouiidB, the paaticuiar wquenoe is aibitmy but ataqdAid 
ia fenn and sequeoGe in order to facilitate mterBomparisaa and eaqr nderence. 
For any particular daas, however, the sequence is similar to that empbyed 
m Order 1 for the conesponditig nonchlorinated parent. 

F. LUerature r^erenees 

The fifth and final section of the descriptive material comprising eaeh 
serially numbered compound comprises the oonesponding refmmioee to the 
chemical literature. These are associated with the coneqionding portions 
of the descriptive text by arbitrary numbers set in bold-face carets, e.g. (SI, 
the journal names being uniformly rq)resented by the standard abbreviatiMis 
employed by Chemical Abstracts. The single exception to the use of Chmieal 
Ab^racts abbreviatims for literature references is that the German joumal 
recently known as Chetrdsehes ZenbraMatl (but formerly as Chmisdies 
Centralbilatt) Ls here designated as Cent. This convention adequately suggests 
the name of the periodical in less space and improves the comspoitding 
Beilstein abbreviation (C.) by avoidmg confusion with Centigrade temper- 
ature. 

The total number of such literature references in this book is very large, 
owing in part to the greatly increased scope of this Order 3 as compared 
with the restricted treatmoit of compounds of Order 1. It will be observed 
that, in addition to a much fuller record of the four fundamental physical 
constants, and a more generous regard for a diversified array of derivatives, 
this book (unlike its predecessor) deals extensively with the preparation and 
chemical behavior of its component specieB. Furtbermoie, whereas the 
earlier book aibitrarily excluded references to the patent literature, the present 
volume not only permits their inclusion but draws rather heavily upon it. 
The rapid growth of industrial organic chemistry, the fact that numerous 
chloro compounds of Order 3 represent individuals of great industrial sig- 
nificance, and the circumstances that for many such cases a large proportion 
of the available information is of such recent origin that little of it can be 
found in conventional monographs or other compendia have combined to 
necessitate considerable emphasis on the technical literature. 

For. a given individual numbered compound, a piwticular published article 
or patent is Usted only once. The citation number Tq)ie8enting the lefoence 
may be given many times in the descriptive text, but in the literature nfoenee 
section the reference itself is not repeated. On the other hand, a given 
original article covering several individual compounds included in flus book 
will be rated under each of the materials to which the article is rdevant. 

The order in which the literature references are arranged is detennined 
by the sequence in which necessity for their mention aiues in the text. This 
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lanltB, of ooune,inv1iBtinayappeartabeanuidomBequenfle. TlieBathor 
to mil aware that reanangement of these references into a sequence com* 
prising an alfriiabetical author index to possible. Such an operation, however, 
has been regarded as impracticable since it would multiply severalfold the 
opportunity for emn' and would be unlikdy to confer advantages cmnmmisu* 
rate with the labor involved. 

litoature references to jouinala considered to be generally accessible are 
given directly; but those to articles in journals with limited circulation or to 
articleB in languages other than EngUah, German, French, or Italian are 
usually accompanied by the location of the corresponding abstract in both 
the Chemiichea CentraUbilaU and the Chemical Ab^acta. This leads to the 
suggestion that users of this book, to whom a particular primary publication 
may be inaccessible, may themselves locate the corresponding abstracts b7 
means of the usual Author Indexes to these works. Consultation of the 
abstract must never be regarded as equivalent to examination of the original 
publication but to generally better than no information at all. 

Citations to original articles in scientific journals often refer to individual 
pages but sometimes also to a spread of pages, depending upon the nature 
of the article. The practice so frequently employed by others of citing an 
article merely by giving its initial page and leaving to the reader the often 
laborious job of locating the individual page germane to the aspect in question 
to deplored by the present author and has been avoided in this book. When 
a page spread (occasionally extending to the whole of a particular article) to 
dted, the reason to usually that the construction of the oiigmal paper to such 
that relevant material to scattered throughout the paper and individual page 
citation might be not only inadequate but even misleading. Since a given 
article appears (in general) but once in the group of literature references as- 
sociated with each numbered compound, however, and since therefore the 
sin^e number representing it may be used many times during the various 
aspects of the corresponding text, users finding that one of several individual 
pages so dted to inapplicable will recognise it to to be associated with nmna 
other aspect elsewhere in the text. 

Attention to called to certain advantageous and unique practices followed 
this book in connection with its dtations of patents. The first dement 
of patent dtation is the name of the inventor (or of all, if more than one) if 
this information to known. The second dement comprises the nawiB of the 
company to which the patent has been assigned. All American patents are 
required by law to be issued to the inventors but are conunonly assigned to 
the sprmsor of the work. Foreign patents, however, do not always cany 
the names of individual inventors; in that event the company nimiB has to 
serve both purposes. The third element is the lutionality and number of 
the patent accompanied hy its date of wsus (not application). The fourth 
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element compriBes reference to abetracte of the patent botii in the Chen- 
isdtes CentaMatl and in Chemml Abatrads. There are three teaeonB for 
thu multiple form of abstract reference. 

The first is that few chemists have immediate access to the corresponding 
original patents themsdves and appreciate the convenience of the abstract. 
The second is the plain fact that the patent abstracts published bj the 
ChemucAesCeniraiblatt are usually so much more descriptive and more nearly 
complete than those of Chemicd Ahstrads that many chemists ptefa to 
use the former. Doubters of Ihis difference of quality between the two 
abstract journals are invited to convince themselves by direct corn- 
parison. Finally, the Chemical Abstracts reference is also included, how- 
ever, because there may be some users of this book to whom the CentraJblaU 
may not be available or who are timid about their ability to read even tech- 
nical German. If in a particular case the patent has not been absia'acted 
at all, this fact is also noted. Furthennoi'e, because of the present inaccesd- 
bility of more recent issues of the Ceniralblalt, it has been necessary in 
some of the more recent references to cite only Chemical Abstracts. 

In connection with the citation of patents, many instances will be noted 
in which the reference includes also the equivalent patents of other countries, 
each of these being accompanied by its dates, abstract references, etc., as for 
an individual patent. 

The reader's attention is directed to the obvious fact that many patents 
are expressed in general terms so that, even though the protection sought 
may frequently cover one or marc of the component compounds of this book, 
the specific individuals are not mentioned by name. No attempt has been 
made to interpret such general patents. For this reason systematic searchers 
will often consult higher or lower homologs of the compound comprising 
their initial interest. 

6. Abbreviations 

Necessity for economy of space has required in this book a continuation 
of the extensive set of abbreviations used with the earlier Tables of Order 1 
together with certain additions required by new circumstances. All these 
abbreviations have been selected so as to suggest the full word, particularly 
when assisted by the context. No attempt has been made to enslave tile 
text to the abbreviations, however, and the full word is sometimes employed 
even thou gh a mnemnnip. for it is given in the Table of Abbreviations. 

7 . Indexes 

This book contains five different types of indexes; three of these are dis- 
tinctly novel and two are conventional, as explained below. 
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A. The emfinaiA^mvia index 

Thft index of empiiioal fonndae Usts eadi of the eompoonda in this book 
intheoonventioniil fomiliar fonn under one ot another of four parte accuding 
to whether the particular compound contains (1) only carbon and chlorine; 
(2) carbon, oxygen, and chlmine; (3) carbon, hydrogoi, and chlorine; (4) 
cubon, IqrdTogen, oxygen, and chlorine. Within each of these parts the 
indiTidual eminrical fcamulas are arranged in groups according to increasing 
numbers d carbon atoms, and for a given number of carbon atoms aocnding 
to increasing numbers of the othm* ccunponent atoms. Within each group 
of isomeric oompoundB the order d listing follows the sequence of the eight 
units comprising the Chemical Type Index (see below). 

Hus empirical formula index contains also for each group of isomers both 
the midecular wei^t and the percentage chlorine content, each computed 
to one place of decimal unite. This index not only serves as a convenient 
record of these constants but also suggests to the user isomers of the particular 
individual. The formula index may also be employed occasionally as a 
final verification of the presence or absence of a particular compound from 
the Tables, in possible instances where the names which occur to the worker 
do not appear in the alphabetical index. 

A brief statistical analysis of this index may be of interest. The 1320 
individual compounds comprising this book are distributed among 366 groups 


of isomers as follows: 

Gboupb or Iboiubb iNsrvnniiu 
Part A C /Cl Borapounds 11 11 

PsrtB G/O/Cl compounds 18 21 

PsrtC C/H/Cleompouads 135 666 

FSrtD C/H/O /Cl compounds 202 722 

Total 366 1320 


The wiinimiiin number of isomers for a given empirical formula is obviously 
one; 28 cf the above 366 groups represent such minimum cases. The maxi- 
mum possible number of individual compounds within a particular empirical 
formula is, of course, indeterminately large; however, it is of interest to note 
that, of the 366 groups of isomers in this book, the largest number of in- 
dividUi& compounds (21) occurs for the empirical formula CiHtOiCI. Other 
formulas with substantial numbms of individuals comprise CiHiOiCl with 
20, CiHttCl and CbHitCI each with 18, CiHuCli with 17, and CJInCl, 
C|HuCl, and CsHiOCl each with 16, corresponding to a particular mdecnlar 
wei^t. 

B. Index o/ enpiried formulae by percentage edorine content 

TUs index lists Ihe 366 empirical formulas of the numbered compounds 
etmtained in this book in order of diminiahing percmitage of chlorine. Ibis 
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type of index ie unique; nothing of tiiis gort extats in any otiier puUleeticn 
eoiwBSiBlDHnm. Many uaes of guch an index will raggeot tiieoaedvieB, the 
meet otmous example bring to suggest various empirieal fonnuUs oof* 
reqxmding to a particular chlorine content. 

Within this index will be observed many examples of identical eUmiae 
contents for sevetal different formulas; e.g., a percentage chknine of 37.5 is 
common to the four different formulae CiHiO«Cl, C 1 H 7 OCI, CiHiOGi, and 
CuHiCli, despite the fact (as seen from the Empirical Fonnula Index) that 
the molecular wrists of the last two are quite different from the others. 

C. 7ndsr of mpaieal fomvlaa ly molecular mights 

This index lists the 366 empirical formulas of the numbered compounds 
contained in this book in order of increasing magnitude of molecular wri|d>t. 
This index (like the preceding one) is unique, and nothing of the sort exists 
in any other publication so far as is known. Many uses of this index will 
suggest themselves, the meet obvious example bring to suggest wious 
anpirieal formulas having the same molecular magnitude. 

Within this index wiU also be observed many examples of identical winlntniUr 
wrists for several differait formulas; e.g., the molecular wei^t of 136.6 is 
common to the three different formulas C{H«0|C1, CiHiiOCI, and CiHid. 

D. Index of compounds according to chemical types 

Since, as more fully explained earlier in this chapter, the component in- 
dividuals of this book are not arranged in arbitrary genera and no standardised 
generic tests comparable to those of Order 1 have as yet been developed, the 
indurion in this volume of an index in which the compounds are arranged 
according to the chemical classes to which they belong is of special value and 
utility. 

In this cbeinica]-t}rpe index, each compound is listed in at least one of 
ri|^t chemical classes (units) as follows: 

Unit 1. CUoio nibotitutioii praduds of raturated acyclic hydiocarbona 

Unit 2. CMoro cubstitution products of unsatuiated acyclic hydrocaibona 

Unit 3. Cbloro substitution products of cyclic hydrocarbons. 

Unit 4. CUoro substitution products of hydroxy compounds (sloohidB or phenols). 

Unit fi, Chlon substitution products (and thdr relatives) of carbonyl cnropmuidi 
(aldehydes, ketones, quinones, aldehyde polymen, aostala, alooholates, etc.). 

Unit 0. CUon lohstitution products of catboxyUe adds and anhydrides. 

Unit 7. ehlorides. 

Unit 8- Ghlotine substitution products of ethen end of esten. 

Compounds trf the last five units containing more than one functional 
gnnip are also listed under such of the others as may be appropriate. For 
example, 2,5-diehloro-3,&^ihydro][ybenBoquinoDe-l,4 is listed both as a 
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carbonyl eompoiind (Unit 6) and as a phenol (Unit 4); diethylene glycol 
moiio(chlQroacetate) is listed not only as an ester (Unit 8) but also as an 
alcohol (Unit 4) and an ether (Unit 8). 

It may be of interest to summarize briefly tile distribution of the compounds 
in this book among the several classes as shown in the following summaiy ; 


Unit 1 

221 

Unit 5 

146 

Unit 2 

182 

Unite 

137 

Units 

174 

Unit 7 

142 

Unit 4 

211 

Unit 8 

182 


The total number of such unit listings (1395) thus exceeds the number of 
individual compounds (1320) by an amount representing the cases of multiple 
functions. 

E. Alphabetical Index 

This conventional type of index includes not only the " principal ” namCj 
but also all the subsidiary names given in the Tables for every numbered 
compound in this book. It cannoti of course, guarantee to contain every 
name which might conceivably be applied since, for the field of chemistry, 
such names are legion. However, with every name that is listed is associated 
the corresponding location (or serial) number, so that use of this index is 
perfectiy straightforward and the index requires no cross referencing within 
itself. The first letter of the first syllable of the name proper establishes its 
position in the alphabetical sequence irrespective of any literal or numerical 
prefixes such as o-, p-, sec-, ier-, da-, trans*, or, y-, 5-, d-, U, meso-. Within 

a particular group of isomers with the same name, however, the sequence is 
(h, m*, p-; sec-, ter-; or a-, fi, y-, S, etc. Iso is not construed as a prefix but 
as part of the main root. Further details of this sort are given in the intro- 
duction to the index itself. < 
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DIVISION A. SOLIDS 

(3:0000-3:0499) 


— PBRTACHLOROACETONE diCH-O-COi CfOGIc 


HJ. -HO.!” 


B.P. 103° 


5m 3: 8205. I)tnnm 5: Ltfuidi, Aeeto 1, dJ** > US. 
8,5-DICHLOROTOLDEnE CHg 


CvHfCb 


M.P. S° B.P. 199° at 761 mm. - 1.3S3S 

5m 3 : 6245. Dimim B; Liqmds, Seclim 1, > 1.16. 


^-CMLOROTOLuJtnjt 


H.P. +7.8'’ B.P. 163° 

5m 3:8287. Diiinon B: Liquids, Bectimt 2, < 1.16. 

— l,l-DICHL0R0-MfETHTLPR0PAR0L-2 CHi C4H8(X2| BeiLI-883 

(iw«imi.-Dichloro-ter-butyl alcohol; „ i L— 

dichloromethyl-mcithyl-carbiiiol) 1^ * Ix— 


ch 3<( ya 


CvHtO 


BalLI-686 

Ii- 

Ii- 


BaiLV- 390 
Vi- 
Vr(331) 


Ben. V- 398 

Vi.(l50) 

Vr(886) 


MJ>. +8° B.P. 161° Di^ =■ 1.3363 

5m 3:5772. Ihmwn B; lAquids, Section 1.15. 


ni)‘ = 1.4598 


— o-CHLOROPHBNOL 


BP. 175-170" 


CgHsOa Beil. VI -183 
VIi.( 98) 
VIr(170) 


- 1.5673 


M.P. 8.0° BP. 175-176° > 1.3466 - 1.5673 

See 3:6080. ZKruibn B: Liqidds, Section 1, OS’ > 1.15. 

DI.(5-CHL0R0BTHyL) CARBORATE CtHACli Beil. ID — 

acHxCBiC in,_ 

ClCHiCHjO/ 

MP. 8.6° BP. 340-341° = 1.3606 - 1.4610 

5m 3:6790. DuMon B: Liquids, Section 1, Df* > 1.15. 


DI.(^CHL0R0BTHyL) CARBORATE 

aCHxCBiC 



S:M10 



DimON A - 


99 

SiOOiO 

amiAimcaLOsm 


C.|i<Cl HdLV*489 


(d-ChloRHl-phenylpropeno-l) \ y— CHa^CH— CHa 

Vr(989) 

* 



<1 

a 

Vr(«79) 

ILP. 

&p. 






140° 

■t 87 mm., 

d.dM.(8) D?- 1.08814 

1(B) 

1 # - 1.88005(9) 

s* m 

IM-IM* 

at 88 nun. 

(6) Di* - 1.101 

(0) 

itb*- 1.887 (8) 

7-8* (8» 

MIT’ 

at 18 mm. 

(6) Di* - 1.0B0 

(8) 



117-119° 

at 17 miKL 

(7) 




IIS' 

at 16 mm. 

(8) 




118’ 

at 18 mm., 

d.deB. (5) 




119.8-190.5' 

'at 18 mm. 

(0) 




116-117° 

at 18 mm. 

(1) 




108° 

at 18 mm. 

(10) 




100° 

at 10 mm. 

(11) 




109-110° 

at 6 mm. 

(3) 




109-108° 

atOinm. 

0) 




101.8-103.4' 

’at 6 mm. 

(12) 




94” 

at 5 mm. 

(13) 




86-87* 

at 8 mm. 

(3) 




Care should be taken to avoid confuflion of C with the acid chloride of cinnamic add; the 
add chloride is properly deaipiated as cinnamoyl chloride (3:0330); furthermore note 
that some of the dder publicationB dedgnate C as “ ctyryl chloride/’ which ia now incorrect 
■mce in current uaage the name styryl is raaerved for the radical CiHb.CHBCH— derived 
from atyrene (14). 

Attention ia alao drawn to the fact (not fully recogniaed in the older work) that in aome 
(but not all) reactiona of C the proda. obtained may in part be derived from the aynionic 
meeomer of Cj via., phenyl-vinyl-carbinyl chloride (3-chlonH3-phenylpropene-l); for 
examplea aee below. 

6 when pure ia colorleas oil with no odor of HCl; if HC3 ic present C soon darkens on 
stdg. — C should leave no residue on dMllation, and best yidds of RMgCl (see below) 
are obtainable only with freshly distilled C (3). 

[For prepn. of C from cinnamyl ale. (1:5920) with HCl gas at 0° (yielda: 02-93% (1), 
78% (7), 60% (12)) (5) ( 6 ) (15), with HC3 gas in CCI 4 aoln. at room temp. ( 86 % yield (7)), 
wi^ 8-7 wt. pta. 6 N HCl on ^stn. (79% ^eld (4)), or with cone. HCl + ZnCli in C A 
(54% yield (16) see indie, refs.; from cinnamyl ale. (1 >5920) with PCI 3 in CgHg (82.5% 
yield (1)), or FC1| 4 * ZnCla in CcHg (65% (16)) (note that PCk 4* ZnClt in CgHg gave 
only tar (16)); from cinnamyl ale. (1:5920) with SOCli 4 - pyridine in CHCli (yielda: 
68 % (3), 69-75% (12)), with BOGg + diethylaniline (18) or o^er tertiary baaes (18), or 
with excess SOGs in CgHg (72% yield (16)) see indie, refs. ; from cinnamyl etheis by cleavage 
with HG ( 22 ° B4) on htg. under prees. see ( 8 ); from cinnamyl acetate (see below) by passing 
in dry HG see (18).] 

[For ptepn. of C from phenyl-vinyl-oarbinol [Beil. Vl-572, VIi-(283)] (7) with HG gaa 
(7) (10) or with p-nitrobensoyl chloride in ether on htg. in e.t. (10); from phenyl-vinyl- 
caiUnyi acetate with HCl gss see (19).] 

C with (1 mole) adds 2 atoms h^gen yielding ( 20 ) ( 6 ) ( 10 ) a,MihriiiniHr-ohlon>- 
n-pROTlbensene, tbls. from ether, m.p, 104-105° ( 6 ) ( 10 ). 

C with cone. HI [D » IJ) (3 wt. pts.) in AoOH (7) or C with K1 in dry aoetone (11) 
gives in good yield (7) rinnamyl iodide, pale yel. Ifts., which after vmy careful reciyatn. 
from AcOH have m.p. 57° <7) ; note, however, that the suhstanoe ia voy unitaUe, of. (7) (1 1 ). 
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ffi w Ug. with nltB of BcidB yidds a mizh of the ooneip. uten of dnoainyl ileohd 
(ItMQ) and idienyl-vinyl-eaihiiiol, the inoportioiie of whioh wy inth the mtun of the 
aeU ladkel, llie metal, edvent, etc.; for ezteoaive atudy of the reaction eee (19) ( 7 ).] 
[For behavior of C with ethyl aodioacetoacetate ( 21 ), Ag salt of 34iydrozynapli(hoqiiinQDB- 
1|4 (2)j or with l,fr4ichloioanthtQne + aq. KOH (22^ eee indie, nfa.] 

C readily hydrolyaee to the correap. ole. (I:h920): e.g., C with aq. on boilg. for 1 hr. ia 
75% aaponified (7); C with boilg. aq. 1 iV' NaOH ia 95% hydrolyied m 1 Iff. (7); note, 
however, that Cl ia remarkably atable toward atrong aq. alk. in cold (e.g., with 3.5 vela. 
53% aq. NaOH only trace of hydrolyaa even after 8 hn. ahaking |7)); note aJao that the 
oinnadiyl ale. (1 :6020) obtd. by hydrol. ia contaminated with di-cinnamyl ether, b.p. 231- 
232”, and probably alao by the ether frr)m phenyl-Tinyl-oarbuiol, C (10 g.) with ezeeu 
cold dil. aq. NaiCX)i on shaking 85 hre. gira phenyl-vinyl-oarbinol (1.3 g.) + einnamyl ale. 
(1 :5920) (0.7 g.), di-cinniunyl ether (2.6 g.) + unhydi^aed chloiideB (4.1 g.) (7). 

{C with obi. ale. KOH yields only (7) einnamyl ethyl ^er; note, however, (hat the 
eouiee of the reaction is modified by pres, of aq. and that G with NaOH in 70% aq. ale. 
the einnamyl ethyl ether is accompanied by 25-30% of ethyl phenyl-vinyl-earUnyl ether 
(7); furthermore C with ailver oxide in obs. ale. (thus even in absence of aq.) gives bulb 
ethen (7) (for numerous details see (7)).] 

[The behavior of C with NH| (or amines) is doubtless similarly influenced by tfae en*- 
vironment but has been less thoroughly studied. — C in ether with large excess cone. aq. 
NH 4 OK on stdg. gives (77% yield (23)) tetraciiuiamylammonium chloride, ndls. from sle.i 
m.p. 199” (23|; Cl with aba. ale. NHa gives (24) (25) (5) mono-, di- and tri-cumamylaniuieB.} 
G with tertiary amines forms quaternary salts: e.g., C with MesN in abs. EtOH 24 hn» 
at room temp, givea (26) (25) cirniamyl-trimethyl-ammumum chloride, very hygraeeopio 
solid (for derivatives see (25) (26)); for quaternary salt formn, of G with dimethylaniline 
(15) or pyridine ( 6 ) (5) see indie, refs. 

[C (1 mole) with aniline (4 moles ) in ether as directed gives (50% yield (27)) N-(cinnaffiyl)- 
aniline, m.p. 21”, b.p. 200-202” at 12 mm., 178” at 3 mm. (27); C (1 mole) with hezamethy* 
lenetetremine (1 mole) in aq. ale. as directed gives (20-30% yield ( 8 )) cinnamaldehyde 
(1:0245).] 

C (fresUy distilled) with Mg in dry ether under special conditions givea (83% yield (3)) 
(12) RMgCl; note carefully, however, that this Grignard is (or behaves os) a mixture 
conaiBting of 27% einnamyl MgCl, CsHb— CH==<^H.CHtMgCl, accompanied by 73% 
phenyl-vinyl-carbinyl MgOl, C|Hb-^(MgCl).CH=GHj_(12). 

[The reactns. of the Grignaid mixtiue thus obid. from G therefore generally yield prods, 
cotireponding to both the components sometimes accompanied by material originaling 
from coupling roactns. of KMgCl (either or both types) with itself ; e.g., RMgCl (designating 
the above mixture) on acid hydrolysis with 3 N HsS 04 gives not only both propenyl- 
benaene [Beil. V-481, Vi-(231), Vr(371)], b.p. 176”, and allylbenaene [Befi. V-484, Vi-(283), 
V».(373)], b.p. 156" (from the two RMgCl types) (combined yield 47% (12)), but also a 
Ui^-boilg. residue (81% yield (12)) (from coupling of RMgCl, see below).] 

|C (2 moire) with Mg (1 atom wt.) in dry ether subsequently hydrolyied giva a bi|^- 
boUg. fractn. conaistiiig of a solid and a liquid hydrocarbon; the solid hydrocarbon (8-9% 
yield (28)) (1) is l,6-diphenylhexadiene-l,5 (dicinnamyl) [Beil. Yi-(338), V^(597)], Itte. 
from ak. or AcOH, m.p. 82” (1), 81-82” (29), b.p. 211” at 11 mm. ( 1 ), 180" at 6 mm, (29)j 
the liquid hydrocarbon (42.9% yield (28)) has now been reoogniied (28) (contwy to earlier 
views (1)) as l,4Hliphenylhexadicne-l,5, b,p. 157-160” at 2 mm., Dg = 0.9919, nff - 
1.5800 (28). — For mode of formation of these prods, see (28).] 
iC converted to RMgQ (see above) and reacted with NHsCl at - 20 ” gives (14% ykU 
(33)) cilmniyiMmw^ ] 
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CINNAMYLCHLOBIDE 


(D Aavl'VkTl'tMlie add: ciret. from pet. ether at -10”, n-p. 33-24* (30). (Fmn 
fiUgCl with COr (note that otd. method pvee lov yielde (38% (3) cf. (17)) but nniple 
modifioBtion of cubonation technique raiees yield to 02^% (3)).]— Thia aeid on 
htg. or on warming with either alk. or acid uomeiiiee (by change in poeition of double 
bond) to gcphenylcrotoDio acid (methylatropie acid) [Beil. IX415)] (see also next 
paragraph). 

— o-Fha^lcrotonic acid (methylatropie acid): pr, from ale., ndla. or Ifta. from aq., 
m.p. 135-136* (17) (p-nitrobenayl ester, m.p. 80-81° (31)) (see also preceding para- 
graph). [From RMgCl (above) with ethyl chlorofoimate (3:7205) followed by 
hydrolyBB of the intermediate ethyl phenyl-myl-acetato by htg. with 20% HQ or 
by shaking for 2 days with alkali (the hydndysia being accompanied by aimultaneoua 
lean, of the unaatd. linkage) (30),] 

0 Fhenyl-vinyl-acetic anilide: cryat. from CeHi, ale., or CHQj, m.p. 97-98° (30). 
[From RMgQ (above) with phenyl isocyanate in dry ether (30); this prod, may be 
accompanied by a amall amt. of wphenylorotonaoilide, m.p. 192°, from partial som- 
eriiation during the reactn. (30).| 

(Q JV-(Ciimamyl)phtluliinide: cryst. from 90% ale. or 90% AcOH (24) or from n-PrOH 
(32), m.p. 156° (32), 153° (24). [From C with K phthalimide by htg, at 160° for 
several hra. (24); note that the atructured this prod, has been confirmed as the cinnamyl 
(and not the phenyl-vinyl-carbinyl) type (32).] 

l:MI (1) Rupe, BQrgin, Rsr. 43, 172-178 (1910). (2) Fieaer, J. Am. Chm. Sk. 48, 3213 (1920). 
(3) Gibnui, Harris, Set. Inu. dam. 51, 1052-1055 (1931). (4) Norris, Watt, Thomos, J. Am. 
Chm. Sue. SB, 1078 (1910). (5) Emde, Fraiikc, Arch. Sbann. 247, 333-334 (1.W9). (6) Klaies, 
Klenk, Ber. n, 25.52-2555 (1906). (7) MriKnltcimer, Link, Ann. 471, 211-277 (1930). (N) 
Bert, Dorier, CmpL rend. Ill, 332-333 (1930) ; Cint. INI, 11 2376; CjI. 24, 5739 (1930). (9) 
Goebel, Wenike, J. Am. Chm. Sk. M, 698 (1938). (10) MeiseuheiinDr, Si'bmidt, Ann. 475, 
178-179 (1929). 

(11) Murray, /. Am. Chm. Sk. tt, 2663 (1938). (12) Youna, Ballou, Nocaki, J. Am. Chm. 
Sk, 21, 12-15 (1939). (13) Murray, Oloveland, J. Am. Chm. Sm. N, 2605 (1930). (14) 
C.A. II, 9489 (1937). (15) Emdc, Bir. 42, 2593 (1909). (16) (lark, Btrrieht, TVans. Roy. S», 
Canada (3) 21, 111, 77-89 (1929). (17) Gilman, Harris, J. Am. Chr,m. Sk. 41, 1 K25- 1828 (1927). 
(18) Danena, Compt. md. 152, 1316, 1601 (1911). (19) Meiscuheimer, Boiitter, Ann. MB, 
58-80 (1934). (20) Grimaux, BvB. sk. ehim. (2) M, 122- 123 (1873). 

(21) Bergmonn, Carte, J. Chm. Sk. IMS, 1364. (22) Barnett, Goodway, Weekes, J, Chm, 
Sue. 1135, 1104. (23)Eode, Arv5.1'Aarm. 242, 93-103 (1911). (24) Posnrr, Bar. 21, 1857- 
1865 (1893). (25) Emde, ArcA. Pham. 214, 271-277 (1906). (26) Sriimidt, Fluochcr, AreA. 
Pham. 248, 7^78 (1905). (27) von Braun, Tauber, Ann. 458, 107 (1927). (28) Gibnnii, 
Horria, J. Am. Chm. Sk. St, 20r2-2n75 (1932). (29) von Braun, KOliler, Ber. 51, 84 (1918), 
(30) Gilman, Harris, J. Am. Chm. Sk. 51, 3S41-3.546 (1931). 

(31) Knowles, Cloke. J.Am. CAem-BK. 54, 2037 (1932). (32)]}erKmaun,/.C’Aan.BKi.lN5. 
13^. (33) Coleman, Forrester, J. Am. Chm. Soc. 58, 28 (1936). 

— BEZACHlOROBUTBRE>T C 4 HA Bal.SJIf.ll 

H.P. 9.5-11° B.P. 135.5° at U mm. 

5m 3:9050. ZTiviaion C; Liguida vilA b.p. oniy of redtKed preaaura 
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3:0013 7-CHLOROHEPTANOL-l CHs.(CHi)5.Cfl40H CtHisOGI 
(ctf-ChlorcHirheptyl alcohol) 


Beil. S.B. 24 


1U>. B.P. 

lO-ll" (1) |2) ISO** at 20 nmi. (1) Dl^ - 0.0996 (1) nff L4S367 
120” at 13.0 nun. (3) 


Cryst. from It. pet. 

[For prepn. of C from a|(.>-hcptamethyloiie glycol (m.p. 20.2® 18“ (1), b.p. 151" at 

14 mm. (1), 146® at 9 mm. (3|) with cone. UCl as directed (yields : 65% {4), 46.2% (3)p 
43% (1)) eec indie, refs.] 

[6 with thiophenol in aq. NaOH htd. 3 hrs. gives (1) 7-hydn)xy^hcptyI phenyl sulfide, 
ndls. from pet., m.p. 49®; tliis prod, with SOClj gives |1) 7-<chloro-n^hGptyl phenyl sulfide, 
brown oil (no consts. reported).] 

[C (I mole) with EtsNH (3-4 moles) in s.t. at 120-160" for 12-15 lirs. gives (86% yield 
(3)) 7-(diethylamino)heptanol-l, b.p. 132® at 9.5 mm., Df ~ 0.8681, np = 1.4^1, cf. {6|; 
this prod, with SOCI 2 in Cellt yields (3) (61 7- (diethyl amino )^-heptyl chloride, b.p. 126" 
at 15 mm., nil = 1.4528 (3) (corresp. B.HCl, m.p. 82-84® (6|).] 

C with morpholine gives (5) aim. quant. 7-(4-m(»rphulinyI)hcptanol-l, b.p. 155.5^155.8“ 
at 5 mm., 1 ) 1 ^ = 0.0783, = 1.4747 (cori’esp. iV-phenylcarbamatc, m.p. 71.0-72.0" cor.) 

(5). — C (1 mole) with iV-plienylpiperazinc (2 moles ) at 100° for 5 hrs. gives (4) in aim, 
100% yield (as salt) 7V-(7-hydn)X3'-firheptyl)-A"-phenyIpipera»ine., m.p. 75.5-76.6° cor. 
(corresp. i\r-phenylcarbamate, m.p, 96.5--07.5? cor.). 

(g T-Chloro-n-heptyl iV-fdienylcarhaniate: ndls. from |jct. or dil. ale., m.p. 76-77" 
|3), 76° (1). 

I:8I13 (1| Bennett. Mosses. /. Chem, Sue. 1931, 1G89-1700. (2) Bennett. Reynolds, /. Chm. 
8or. loss. i;i9. (3) Altman, Jiec. trav, chim. 51, 9.11-952 (1038). (4) Anderson, PoUard, /. Am. 
Chtm. Sac. 61, 3439-3440 (19.30). (5) Anderaou, Piillurd, J. Am. Ckcm. Sac. 81« 3440-3441 
(1939). (6) Fymuii, LeA^ciic (to Boot's Pure Drug Co.), Brit. 402.159, Dec. 21, 19.33; Cent. 1M4, 

1 2005; C.A. 28, 3081 (1934). 

3:0014 lO-CHLORODECANOL-1 GIl 2 .(Clls )8 CH20U UjuIl 2 iOGl Bail I -420 

((i)-Ghloro-7t-dccyl L Ix-(213) 

^cohul) Ij— 

M.P. B.P. 

10 - 11 ° (1) 164-105° at 20 mm. (2) 4“ = 0.0630 (1) n!,° = 1.46706(1) 

147.5-149° at 9 mm. (3) 

Cryst. from pet. cth. (1). — Almost insni. ac].; pus. sol. ale., ether, CsH., pet. ether, 

[For prepu. of C from a,u-decamethyleuo t^yeul [Bdl. 1-494, Ii-(256), lr(560]] (m.p, 
74.5" (1)) with cone. HCl (10 vuls.) on boilg. 4 hrs. (2) (3) (for improvements of this method 
sec jlj) (yields: 65% (4), 50% (2|) see iodic, refs.] 

1C on distn. with fused NaOH loses HCl giving two products regarded (2)as docamotbylene 
oxide and decen-l-ol, but their structures have been questioned |3|.] 

C with thiophenol in aq. NaOH, heated 3 hrs., yields (1) 10-hydroxy-?wiecyl phenyl 
sulfide, ndls. from It. pet., m.p. 66.5® (1); this prod, with SOCls gives lO-chloro^ecyl 
phenyl sulfide, cryst. from ale., m.p. 27.5® (1), 

C with morpholine gives (5) aim. quant. 10-(4-morpholinyl)decanoI-l, m.p. 39.5-40.5", 
b.p. 164.0-165,0° at 2 mm. (corresp. Ar-(a-nftphthyl)carbamate, m.p. 66.5-67.5" cor. (5J). 
~~ C (1 mole) with i7-phenylpiperasine (2 moles) at 100® for 5 his. gives (5) in aim. 1(X)% 



StOnA DIVSION A 


a 


jMd (M adt) m^i, ATJIMBjO* oar. <eai<- 

iwp. J^r-iihonylcarbuiute, ntp. 95.0-064)’ oar.). 

10 10-CUendaqrl JV-fkinylaAimito; ndb. fmn alo., in.p. 72” (1). 

10 tOJCUorodecjl JV-(a4Hi^yl)cirlM]iiite: m.p. 6^-64” (4). 

l;NI4 Ul Bannrtt, Moem. J. Chm. Sat. Wl, 1609-1701. |a) Alberti, Bmieoimewdi, 
UmiUi. n. 411-419 (1006). (3| Fruka, Swabnier, JTimaiek. II, 1101-1106 (1912). U) 
ioderioii, Pollard, J. Am. CAewi. iSee. II, 3439-3440 (1039). |6) Anderaon, PoUarA J- Am. 
CAam. Sot. II, 3440-3441 (1039). 

»«HLOROBBHZALDSHn)B ^ ^0 CrHgCKS Boll.Vn-23S 

Vlli-(182) 

M.P.11' BJ>.2ia-214” i)f-l.SS12 - 1AW708 

Set 8:6410. DiMrion B; Liqvidi, Seetion l,I^> 1.15. 
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1I.P. 11* KP. 248” > 1.7821 

j5«0 3:0B60. Dwinan B: Liguida, Sactian 1, > 1.15. 

^FHEROXT^^PROPYlf CHLORIDE CbHxiOCI 

(r^aioro^piopyl phenyl ether) ^^^^^.CH,.CH,.(ai,.d 

M.P. 11.8-12” B.P. 245-268” - 1.1167 

8ai 8:8820. Dinaim B: Ligwda, Action 2, < 1.15. 


1$ - L6427 


BeU.VI-142 

VIi- 

VW145) 


n-HBUDBCABOVL cmORIDB CH|.(CH|)ir-C=.0 CuHnOd BoD. n - 374 

(Falimtayl chloride) L lli-(167) 

® lt(341) 

ILP. 12' EP. 188-200’ Bt 20 mm. 

Aa 3:9912. Omiitm C: LigitiA udh b.p. reportal only a( reduced praaaiin. 
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ILP. 12.7 B.P. 1B8P Bf - 14102 

Ae 3:6168. OMaion B: Liguida, Baetam 1, > 1.15. 


Bell.XVn — 
Z71Ii-(188) 


i 4 ?- 1 B 12 B 
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a cyHiOiOb 

H(>-COOH 
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HJ. IS* EP. 194r-llM’ tip . 1J(64S 

5 m 3:flaOB. OipiiiM B: Liqtudi, Seetim !,!){'’> 1 . 16 . 


BaB.ll.SOS 

ni.( 80) 
QHIOS) 


I# - 1.46SSS 


^MBTHaXVBl'UTL TUCHLOROACBTATS CkHiOyOi BaiLElI.lBO 

(lIMijd “ eeDoMdTe ” triBhloro- CHiOCHi 

iHiOOOCCli 

M.F. 144hl4.B' BJ>.8&0-9a8’itl7 


5m3:B260. DiaUmC: Liquidiiei&h,p,Ttporltdotilyalndveeifmiun. 


H^HLOROBBHZOn, CHLOBIDB 


Cl 


C;H40C1 i 


UP. U* BJ>. SSI* up ° 1.36S1 

5m 3:6650. DMnonB: l/igmds,Seelim 1,11^ >1,15. 


ML a- 9a 

Si-(160) 


I# - 1.5700 


3:0015 IrCHLOROHmDBCAHB 

(ft-Hexadecyl chloride; 
cetyl chloride) 


CHt.(CH|)i 4 .CHia CuHua Ben. I. ITS 

Ii- 


IrdSS) 


BJ>. 

UP. 15* (1) SBB* dee. (6) = 0.85S0 (10) = 1.45477 (2) 

13° (2) 103-197’ at 10 nun. (eat) (7) 1.4458 (10) 

(3) (4) 170-180° at « nun. (2) = 0.8384 (2) 

Olonn 1S.1*(5) 150° at 6 nun. (8) 

(eeetext) 150” at 3 mm. (0) 

odoim 7.4* (5) 140-153° at 2 nun. (4) 

(eeetest) 73-00* at IX 10~* mm. (10) 


Note that C idiowe dimoipluBm: the ttanepeient ii-variety, f.p. 7.4* (no BupenMxdiii8)j 
when aeeded with ciyet. wUch had been cooled to 0°, chanoee to a white (opaque) 5* 
modification, m.p. 12.1* (6). 


PBEFARAHON OF C 

[Fht ptqu. of C from heiedecanol-l (cetyl ale.) (1 ;6045] with dry HGl pa H- 1% 
ZnCli at 160-170* for 6 hn. (04% yield (11)) or in EtOH with dry EG pa 0 hn. at 100^ 
(yield unieported (1)) eee infic. refe.; note that luing 1% ZnGi ^eld in 6 hit. at 130* ie 
86.6%, lieee to a max. of 04.0% at 1^, then falls off again to 89% at 7/Xf (11); note dao 
that in abaenee of any cat. yield at 100* ia only 50% even after 20 hie. and tl^ with other 
cat, yieUa are low (11).] 

[For prapn, of 6 from hexadecanol-l (cetyl ale.) (1:6945) with tone. EG + ZuQi 
(yielda: 06% (4), 62% (2)), with FGi (1 mole) at 136* for 5 hra. (yield unreported (7)) 
■d* (0); with SO(% (eioeaa but without pyridine) (87-80% yield (2)) see indie, icf . — For 
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formn. of C from cetyl olo, + PCh (in pres, of mesityl oxide + Ac^] (61.6% yield) see 
(10). — For formn. of C from cetyl sic. with PCla see (5), but note that prod, always conts. 
unohanged cetyl (1:5945) and cetene -1 (1:7000) (12) cf. |2).] 

[For prepii. of C from cetyl stearate (1:2193) with dry HCl gaa (97% yield ( 11 |), from 
cetyl acetate (1:2038) with dry HCl gas + ZnCli at 180° (13) see indie, refs.] 

[For fonnn. of C from a mixt. of K palmitate + K chloroacetate by electrolyais see ( 8 ).] 

PHYSICAL BEHAVIOR OF 6 

[For study of electrophoretic mobility vi emulaioos of C see (14).] 

CHEMICAL BEHAVIOR OF C 
With Inobiianic Reactantb 

With metals. fC with Li in dry ether imdcr N 3 gives ( 100 % yield (15)) CisEjala; on 
caibonation of mixt. with CO3 this is converted (51% yield (15)) to n^heptadecanoic acid 
(margaric acid) (1:0635); note^ however, tliat C with Li in pet. ctli. (b.p. 30-35°) gives 
(15) only 63% yield CiellyaLi and this on carboniitioii only 27% overall yieJd of margaric 
acid accompanied by nthor prods. — For analogous reacts, of C with Na see (15) (16); for 
react, of C with Ca in dry ether imder N 2 sec (15).] 

G w*ith Mg in dry ether + trace I 2 gives in 6 hrs. (96% yield (1)) CiaHgaMgCl. 

With NHg. |C with liq. NHg in ale. in s.t. at 170° for 24 hre. gives (70% yield (17)) 
di^hcxadeeylamine, cryst. from ale., m.p. 65°, b.p. 220 ° at 3 mm. (17), accompanied by 
(24% yield (17))n-hpxadecylamine, m.p. 45°, b.p. 140-148° at 3 mm. (B.HCl, Ifts. from 
abs. ale., m.p. 178° (17)].] 

With misc. inoig. reactants, [C over spec, prepd. AlA at 250^ loses HCl giving (94% 
yield (18)) of a mixt. of hexadeuenes together with other prods J 

[C with KOH at 206-300° gives (19) palmitic acid (1:0650); C wdth ale. KSH gives ( 21 ) 
tirhexadecyl mesreaptan; C with ale. KjS gives ( 21 ) di-n-hexadccyl sulfide.) 

[C with NatiSCg-THgO (6 moles) at 190-200° for 8 hrs. under press, gives (98% yield (20)) 
sodium cetauesulfonate-l.] 

[Forstudy of rate of reactn. of C with K1 in acetone at 50° and 60° see (3).] 

With ORUANir IIbactantb 

(C with ale. KOH gives (5) ethyl fi-hexadneyl ether, f.p. 19.9° (5); C with sodium all}'! 
oxide refiuxed 30 hrs. gives (70% yield (22)) aJlyl n-hcxodcryl ether, pi. from aq. ale., 
m.p. 25° ( 22 ).] 

[C (1 mole) with 33% ale. MeNHj (1 mole) in s.t. at 140-150° for 18 hrs. gives ( 68 % 
yidd (17)) iV-methyl-di- 7 i-hexadecylamine, ndls. from ale., m.p. 36^37°, b.p. 269-271° at 
1 mm. (17) accompanied by (15% yield (17)) iV-roethyl-^hcxadecylaminc, b.p. 147-150° 
at 1 mm. (B.HCl, m.p. 169-170° (17)). -^G (1 mole) wiili Me 2 NH (2 moles) in ale. in 
s.t. at 140° for 14 his. gives (82.5% yield (17)) A',Ar-djmethyl-n-hexadecylamine, b.p. 
158° at 3 mm. (B.HC1, Ifts. from AcOEt/dioxane 5/1, m.p. 198° (17)).) 

C with tertiary amines gives by addn. the cornssp. quaternary ammonium salts fe.g., C 
with MesN (2 moles] in ulc. in s.t. at 100-105° for 12-16 hrs. (17), or C with McgN (1 mole) 
in closed bottle at 110° for 5 hrs. (7), gives (100% yield (17|) trimethyl-n-hexadccyl- 
ammonium chloride, hygroscopic Ifts. from AcOEt/alc., m.p. abt. 70° (17); for study of 
surface tension of aq. solns. of this salt see (7)]. 

C with pyridine (1 mole.) in s.t. at 110° for 15 hrs. (23) or at 120° for 8 hrs. (7) gives 
iv-hexadecyl-pyridiiiium chloride, cryst. with 1 HgO from alc./ether or GgHo, m.p, 83° (23), 
82° (24) [for study of surface tension (7), conductivity (24), and elec, potential (24) of aq. 
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3:0015 


boIub. of this Balt see indie, refs.; for cat. hydrogenation of thia salt to JljT-fn-hexadeoyl) 
piperidine.HQ, m.p. 180^ see (23); for study of favorable effect of press, on reactn. of C 
with pyridine sec (12)], 

[For analogous reactn. of C with iSr,iV-diinethyl-benBylamine (17) or with isaqinnohne 
(23) see indie, refs.] 

[For reactn. of C with a-picoline + NaNH 2 yielding Et-(f!k>heptadecyl)pyridinei m.p 
23.5”, b.p. 206” at 2.5 mm., B.PkOH, m.p. 87”, or of C with r-piisohue + NaNHi yielding 
7 -(n-heptadecyl)pyridinc, m.p. 33”, b.p. 207-210” at 2.5 mm., B.PkOH, m.p. 115”, see 

( 9)1 


n-Hexadecyl ^-nitrohenzoate: m.p. 58.4” cor. (25). [Prepd. indiroctly.] 

n-Hezadecyl 3,5-dinitrobenzoate; m.p. 66”. [Piepd. indirectly.) 

5f-(n-Hezadecyl)phfhBlimide; unrepurted. 

5- (n-Hezadecyl )isotfaiourea hydrochloride: m.p. 126-128” (26). [From C with 

thiourea in ale. on refluxing 3*4 days (26).] 

n-Hezadecyl mercuric chloride; cryst. from eth. or AcOEt, m.p. 1 14-115” (15). 

(Prepd. indirectly; note that m,p. cf mixiu. of this prod, ^iih either rt^^uHssHgCl 
(m.p. 114-114.5”) or CisHsTHgCl (m.p. 115-] 16”) is depressed (15).J 


2:iil6 (1) H(»uhei). noPdlcr, Kisrher, Rer. OB, 1768-1709; 1770<]7»0 (1930). (2) Clark, Straight. 
Trans. Huy. Sue. Caruuda (3j 2B, 111 77-89 (1929). (3) C^mant, HuMioy. J. Am Chem. Sot. 47, 
485 (1025). (4) Noiris, Taylcir, J. Am. Vhm. Soc. 46, 756 (1924). (5) Phillips, Mumford. 
/. CUm. Sue. mi. 1732- 1735. (6) TUtt-MEcff, Juhrrsher. I860, 406. (7) Uaiuer, Niles, 
J. Pkys. Ckfm. 45 , 954-059 (1940). (h) Maisui, Anikawa, (HI. Sti, Kyoto Imp. Vniv. 
4-15. 189-m (1932) ; Vmi. 1532, II 2167; C.A. 26, 5204 (1032). (9) Tbchitschibabin, BuH. not. 
ckim. (5) 5, 431 432 (1938). (JO) Drake. Marvel, J. (hy. Chm, 2, 394 (1937). 

(11) Guyer, Bielor, Hiirdmcier, Ilch. Ckim. Aeta. 26 , 1462-1467 (1937). (12) Fawcett, Gibson, 
J. Cficm. Hoc. 1634 , 30&4(K). (13) Deutsche Ilyririerwrrko A.G., Got. 567,014, Doc. 24, 1932; 
Ccfi/. 1538 , I 1015; t\A. 27 . 1361 (1933). ( 14 ) Dirkint^on, Trans. Fnroftay Sue. 37 , 140-14S 
(1041). (15) Meals, J. Org. Ckem. 5 , 211-218 (1044). (1(>) Morton, licI'Vvro, llerlienhJeikner, 
J. Am. Ckem. Soc. 56 , 757 (1936). (17) Wcstphal, Jcrchel, Bcr. 73 , 1006-1011 (1940). ( 18 ) 
Asiiigcr, Bur. 75 , 1254-1250 (1942). (10) Srlirautli, Gcr. 327.048, Oil. 4, 1920; C.A. 15 , 2000 
(1921). (20) Turkiowirs, St. Pilut, Ber. 71, 285 (ll)3s)- 
(21) Fridau, 4nn. 83 , 16- 20 (1852). (22| Davies, Hpilbron, Givens, J. Ckni. Soe. 1581 , 2545. 
(23) Karrer, Kaliiit, Kpstein, Jaffa, l^iii, Hdv. Ckim. Acta 21 , 233-236 (1938). (24) Lottormoser, 
l^otscher, KoUoid-BHkefte 45 , 305-307, 316, 320, 324, 34(1, 343 (19,37). (25) Armstrong, Copen- 
haver, J. Am. Chan. Soc. 65 , 2252-2253 (1943). (26) Spraguo, Jobn.iou, J. Am. Chan. Soc. 55 , 
1838-1830 (1937). 


symaK^PHTHAl/YL DICHLORiD£ 



CsRiOsCE Bea.n:-8Qff 
]Xi-(363) 


M.P. 16" B.P. 276.7‘ at 780 mm. ~ 1.408B 

3:S000. Dimtim B; Liquids, Sedim 1, i),* > 1.15. 


— S-CHLOROBlPHBm 




CuHiiCl 


ILP. 10° 


B.P. B84-2M‘ 


Ses 3: BB4D, Dirisim B; Liquids, Section 2,Elf< 1.15. 


tS - 1.MBB 


BeU.V> 079 
Vi- 
V,-(48a) 



SrMM^tMU 


omagtoN a 


» 

8:eno T-CBLOIU)-»W)miCACaD C^iOiCl B«1L1I«S78 

CH|.CS|.CH|.000H lli>(m} 

ILR B.P. 

16* (1) 196” wtnmnL (3) £lf - 1.6636 (6> - 1.4519 |5| 

15-16* (3) 115.0-115.5” it 19 mil* (1) 

18-14* 110) 114” It 1L9 flun. (4) 

19* (3) 111” it 8 mm. (10) 

ia4* (11) (8) 107-108* it 6 mm. (10) 

03.5- 94” it a min. (2) 

Giyst. from ether + pet. ether] spar. eol. iq. 

[For prepn. of C from y^hlonHi^butyroiiitrile (itidf prepd. (60-70% yield (6)) from 
trimethylfine chlorobromide) or from me^yl ‘y-chloro-n^butyrate (3 :8517) (10) by hydroly- 
eie with oonc. HGl (4) (5) (1) (2) aee iedic. refs.; from T-butyrolactone (1:5070) with diy 
HQ see (1); from cydopropanecarboi^lic acid [Beil IX-4, lXr(3)] in ether with diy HQ 
at 0* see (3); from n-butyric add (1:1035) with SOsQt + dibensoyl peroxide in CQa 
(46% 6 + 10% a- and 45% ^-isomers) see (7).] 

C m htg. above 160” loses HQ yielding (8) r-butyrolactone (1 6070)i b.p. 206”, 

C with sics, yields corresp. esters (for study of rate of esterification of C with EtOH see 
(9)). — C with SOQ] yields y-chloro-n-butyryl chloride (3 : 5970) q.v, 

— MeOiyl r-chlanHi-butynte; b.p. 175* (see 3:8517). 

Bihyl T<hliiKH'i-btttyimte: b.p. 186” (see 3:8507). 

0 Y-Chlofo-n-butynmide: m.p. 88^” (8). [From Me r-chloro-n^butyrate (3:8517) 
withNHiOHfS).] 

0 y-Chloro-n-butyr-amlide: Ifts. from C|Ha + pet. eth., m.p. 69-70” oor. (2) (10). 
[From T-ehloro-n-butyryl chloride (3:5970) with aniline in ether (2) or CaHe (10).] 
[Hub prod, on fusion with 3 pie. KOH yields (2) (by ring closure) iV-phenyl-o-pyr- 
rolidoro [Beil. XXl-237]p m.p. 68-69* cor. (2).] 

0 r42doiiM-1ra(yro-^-toluididB: ciyst. from CaHa + pet. eth., m.p. 95” (10), 91-92.5* 
oor. (after prelim, sintering) (2). [From T-chloro-fipbutyryl chloride as above (2).] 
[This prod, on fusion with 3 pts. KOH yidds (2) (by ring closure) Ar-(p-to|yl)-cr- 
pyirolidoiie [BeU. XX1-237L m.p. 88^9” cor. (2).] 

8:liai (1) Cloves, Ann. 811, 360-363 (1901). (2) Lipp. Caapan, Bar. 58, 1012-1014 (1925). 
(3) de Bair. Am. Chm. J. 88, 335-336 (1899). (4) Wdilgemuth, Ctmpl, rend. 158, 1578 (1914) ; 
4flfi. Mm. (9) 8, 305-307 (1914). (5) Bchjanberg. Z. phyaih. Chm. A-178, 226, 233 (1935). 
(6) Allen, Oty. SynthmeB, CoO. Vol. 1 (2nd ed.), 150-157 (1941) ; B, 52-53 (1928). (7) Khwnsch, 
Brown, J. Am. Chm. Soc. 88, 925-929 (1940). (8) Henry, BuU. toe. ehim. (2) 45, 341-342 (1886). 
(9) Uchtr* Ann. 818, 374 (1901). (10) Blicke, Wright, Zienty, J. Am. Chem. 8oe. M, 2489- 
8490 (1941). 

(11) Conant, Kirner, J. Am. Chm. Soe, 48, 244 (1924). 

6:0065 tfilHB-CHLORO-n-BUmuC ACID CaHTOaCl Befi.n-877 

CHi.CH.CHi.OOOH Hi-dBO) 

ni-(iMa) 

1I.P. B.P. 

llA* Df” - 1.1M1 (3) 

110-113° ,110111111,(3) 

103.5- 109.3° It 17 mm. (4) - 1.1898 (6) tS - 1.M91 (6) 

108° It 18 mm. (6) 

e8.5-0a5° It U mm. (2) ni^** - 


1.4421 (3) 
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BrimMIHMIM 




White oryit. fm dfy ether, meltitig to eotorien Hq. 

(For fiTBpii. of C ffdm gf-erotonic acul (l:OA 2 t 5 ) by satn. of ether eob. with dry BQ 
<1| |7) ( 8 ), or with aq. HCl at 80-100" in s.t. ( 6 ), or by boilg. with »% HGl f9) eee indio. 
lefB. ; from allyl cyanide with funig. HCl at 50-^0” eee |1D}; fnan SnihlorobutaiKd-l (8: 8186) 
by oxidn, with alk. EMnOi see (ll); from ^-chlonH^utyraldehyde (8;9110) by oxido. 
with cono. HNO^ see ( 12 ); for fonnn. of C from fi4mtyric add (1:1038) with SOmOi + 
dibemqyl peroxide in CGI 4 (45% C together with 10% «<ifaloro and 45% r«Uoro wnneni) 
eee (13); for formn. id C from ^-amino-n-butyric add in 25% aq. Hd with NOCI luidBr 
preHB. see (14).] 

C on h^. with theoTet, quant, dil. aq. alk. looes HCl giving quant, yield (2) (11) o- 
crotonic aoid (1 :0425), m.p. 72". [For study of velocity of reactn. of C with at 180^ 
eee (1), of rate of low of HCl from NaA by aq. at 70" see (15).] 

C with EtOH yields ethyl ^-chlonMi-butyrate (3:6373) [for study of rate of eeterifieih 
tion see (4)]; C with SCCU yields (2) iS-chlonMi^butyryl chloride (3:0100) q.v. ffor study 
of behavior of C on cat. hydrogenation see (16)|. 

C with KHi gives (17) d-hydroxy-^utyramide [Beil. Illr(116)l. 

C on conversion to NaAj dislvd. in 2}i pts. aq. and stood 1 day with NaOAo + pbenyl- 
bydraslne yields (18) (21) ^-phenylhydrasincMipbutyric acid [Beil. XV-324], Ifts. from 
ale., m.p. Ill" (18) (21). [This prod, on wanning with cone. H1SO4 riDg-closes to l-phenyl- 
5-methylpyrasolidone-(3), m.p. 127" (18) (21).] 

Methyl ^-cliloro-n-bu^ate: b.p. 156" (see 3:8224). 

Ethyl /S-chloro-n-butyrate: b.p. 169" (see 3:8373). 

jS^Chlorobutyrimide; unreported. 

Q ^-ChlonMi-bulyranilide: cryst. from dil. ale., m,p. 89-90" (18), 90" (10). (From 
/S-chlorcHi-butyiyl chloride (3:9100) inth aniline (18) in aretone soln. (10).] [This 
prod, on htg. with AlCla gives (55% yield (19)) 4-methyl-2-keto4etrBhydroquinoline, 
m.p. 98" (19).] 

(0 8~ChlonHi-butyn)-p*to]ttidide: cryst. from dil. ale., m.p. 124" (19)j 115° (20). [!F^om 
/}-chloro-n-butyryl chloride (3:0100) with p-toluidine (20) in acetone soln. (19).] 
[This prod, on h^. with AlCls gives (57% yield (19)} 4,5-dimethyltetrahydroqumQlinei 
m.p. 131" (19).] 

8:iiU (1) de Barr, Am. Chm. /. 22, 335. 342-343 (1B99). (2) Cloves, Ann. 819, 368-360 (1901). 
( 3 ) von Auwers, Ann. 421, 37 (1021). (4) laobty, Ann. 819, 370, 373 (1901). (6) Isivfoi 
Johansson, Btr. 48, 1256 (1915). (6) Bchjimbcrg, Z. phyvik. Chan. A-172i 232 (1935). (7) 
Schflibler, Btr. 48, 1443 (1915). (8) viin Auwers, Mailer, J. praki. Chm. (2) 127, 128 (1933), 
(9) Kaufler, Momith. 68 /64, 124 (1029) . (10) Pinner, Bsr. 18, 2050 (1 B7D). 

(11) I. U.. Brit. 479, 690, Feb. 10, 1938; Ctni. 1118, 1 3833; C.A. 82, 5003 (1938). (12) Kai^ 
elnikow, J. Ruts. Phy8.-Chm. Soc. 11, 252 (1879). (13) Khamsch, Brown, J. Am. Chan. Sue. 19. 
926-920 (1040). (14) Fischer, 8cheiblor. Cenl. 1911, II 442; Ann. 888, 354-360 (1911). (16) 
Simpson, J. Am. Chan. Sot. 49, 680 (1918). (16) Pad, Brhiedewita. Btr. 88, 1937, 1930 (1929). 
(17) Bcbeibler, Maguiaiiik, Btr. 48, 1812 (1916). (18) MicJiBel, Btr. 14, 4062-4053 (1901). 
(19) Mayer, van ZCtphen, Phillips, Btr. 91, 860-861 (1D27). (20) WoUfenatein, BeUe, Btr. ti, 
730(1908). 0 

(21) Lederer, J. praki. Chm. (2) 41. 87-89 (1892). 


3:0050 d^^HLORO-lSOVALBRIG ACm . BalLlI-818 

(tt-Chloro-^-mothyl-n-butyric acid) OHr-CH— CH— OOOH Hj-,. 

CH, a 


UP. 18* (1) BJ*. BlO-Bia" it 1W mm. ID - 1.185 (D 
185-188* it U mm. (D 


n” - L445BeiD 



9%005O-3:Q0e0 


DIVISION A 


SO 


C » inBol. aq.; bdI. in ale. or ether. 

[For prepn. from a-ehloioisovalerQmtrile with cone. HCl at 100” see |l)i from sodium 
isovfllente with oq. HOGl see (2).] 

> C with PC1| yields (1) ne-chloToisovaleryl chloride (3:8144). 

Methyl s-diloro-isovalerate; unieported. 

Ethyl a^^hloro-isovalertte: unreported. 

o-Chloro-iBovileniiude: unreported. 

a-Chldro-isoTiler-anilide; unreported. 

ar-Chloro-isovalero-p-toluidide; unreported. 

l:|iN (1| Servaisj Rec. frav, chim. 61-53 (1901). (2) Bchlebusch, Anti. Ul, 323 (1S07). 


1,8,4-TRlGHLOROBENZENE 



C^HaCls 


M.R 17” B.P. 213” cor. 


See 3:6420. Dwiaim B: Liquids^ Section 1, > 1.15. 


BeU.V- 204 
Vi-(112) 
Vrdse) 


m-CHLOROBENZALDEHTDE 




C 7 H 5 OCI 


BeU.Vn. 234 
vni-(133) 


HJ>. 17' B.P. 216° = 1.2410 - 1.5S91 

See 3:6475. IHrimm B; lAjtiids, SccHon 1, Dp > 1.15. 


2,2,3-TIUCHLOROETHAirOM OiC.CHjOH CiHiOCU BdLI -338 

(0,/l^Trichlorocthyl alcohol) Ij-(170) 

Ir(337) 

M.P. 17-18° B.P. 151° 

See 3 : 5775. Dmnon B; Liquidt, Section 1, BiP > 1.16. 


3 r 0060 BENZOHYDRYL CHLORIDE 11 CuHna 

Bell. V- 590 

(Diphenylmcthyl chloride, y y y 

diphenyloarbinyl chloride, \ / ["x x 

Vi-(278) 

Tr(500) 

diphenyl-chloromethane, qj 

o-chlorodiphenylmethane) 


1 I.P. 

B.P. 

at 847 mm. (12) Ai*-* - 1.1398 (10) f?!,’-* 


[80.6° ID) 

190-191” 

- 1.5959 (10) 

18° ( 2 ) 

173" 

at 19 mm. (13) (14) 


17.6 |3) 

169-170” 

at 17 mm. ( 10 ) 


17-18° (4) 

163" 

at 17 mm. (16) 


17° (5) 

167” 

at 10 mm. (4) 


18-15° ( 6 ) 

165.3” 

at 16 mm. ( 1 | 


14.5* (7) 

101-162” 

at 13 mm. (3) 


14° ( 8 ) 

138.0-159.5* 

' at 12 mm. ( 1 ) 


(0)(24) 

155-157” 

at 12 mm. (16) 


13-14° U0> 

156” 

at 10 mm. |7) 




SOLIDS 


8:0060 


81 

18-14M11I 148-150^ at 6 nun. {6| 

146.8-147.6° at 6 mm. (17) 

14r at 4 mm. (18) 

138-145° at 4 mm. (8) 

110-180° at 2.6 mm. (19) 

113-114° at 1.6 mm. (5) 

115-116*’ at 1 mm. (19) 

115° at 1 mm. (3) 

C rapidly becomes turbid in contact with atmosphere and should be kept in sealed 
tubes (1). — C on attempted disin. at urd. press. losra HQ and gives lf],2,2-tetnphenyl- 
ethane [Beil. V-739, Vi-(37l)] (20), m.p. 211°, and l,l|2,2-tetraphenylethylene |Beil. 
V-743, Vi-(.376)] (9). m.p. 227°. 

[For prepn. of C from ^phenylcarbinol (1 :5960) with diy HQ gas alone (9| (21 )| or in 
CeHe (02% yield (14|), or in CaH* + CaCla (yield: 90% (1|, 8.5% (3|) (11) (17), with 
SOQi in toluene (93.3% yield (2)), with PQs in FOCla (92% yield (14)), or with BeCh 
(77% yield (6)) see indie, refs. ; from diphenylmethane (1 : 7120) with FQb at 170° (together 
with other products) (22) or with NDCl (together with other products) (23) see indie, refs.; 
for fonnn. of & from diphenylcarbinyl MgBr with QCN (42% yield + 8% diphenylacetoni- 
trilc + 5% 1,1,2,2-tet.rapheiiylcthaiie} sec (10); from bis- (dipheiiylcarbinyl) ether in CcHt 
with HQ goa (77% yield) sec (1); from diphenylcarbinylhydrazine with boilg. dil. HQ see 
(24); from diphenyldiazumethane with HQ gas in ether at -60° see (26).] 

[C with molecular Ag in C^Ha in ahamce of (h gives 100% yield (19) of 1,1,2,2-tetra- 
phenyleihano (see fiml paragraph); in pres, of punt Oz yield drops to 2-8% and other 
products are formed (19); C in CeHe refluxed some hours with Na gives (^00% yield 
(14)) (9) (21) 1,1,2,2-tetraphcnylethiine (see fimt paragraph); C with Na in liq. NHj gives 
(26) 1,1,2,2-tetraphenylcthano (65% yield) + diplienylmethanc (1:7120) (27% yield).] 

C in dry ether treated with Mg + trace of Iz immediately ppts. 1 ,1 ,2.2-tetTaphenylethane 
whose yield may reach 95.5% (2); however, under speriul conditions (6) C in ether aith 
Mg + tmee of Is giA'es (51-71%) corresp. HMgQ rpd.; this prod, upon treatment with 
COz gives (yield: 84'1'r (0). 32.5^;;. (2)) dipheiiylu*etic acid H ;0765), m.p, 148°; the HMgQ 
cpd. does not react (2), however, with phenyl isoryanalc. 

IC W'ith pure .MCL immediatnly resunifies (11); however, C in CeHs with AlQg givm (11) 
triphenyl-chluromethano (3:3410) + diphen^'hnethone (1:7120) with a very little iri- 
phenylmethane ( L : 7220) .] 

[C htd. with 20% aq. NozSOg soln, for 3 hrs. at 120° gives (100% yield (28» (27) Ws- 
(diphenylmelhyl) ether [Beil. VI-679, VIr(326)|, cryst. from ale., m.p. 109° (27), 110° (17); 
note that this reaction probably results fnim intermediate diphenylcaxbinol and that 
none of the expecW sulfonate ean lie isolated.) 

[For reactn. of C wdtli phenols + ZnCls yielding mono-, di- or tri-alkylated phenols 
according to conditions see (13) (29) cf. (30); for reactn. of C with thiophenols sec (81); for 
reactn. of C with excess Br.Mg.CsC.MgBr giving (40-50% yield) 1,1,4,4-tetraphenyl- 
buiine sec (32); for reactn. of C with anthrone -j- KOII see (33).] 

C with aq. hydrolyses yielding diphenylcarbinol (1 : 59(i0) or its reactn. products accord- 
ing to particular conditions; for extensive studies see (34) (12) (35) (18) (40) (35). — C writh 
EtOH undergoes alcoholysis yielding ethyl diphenylcarbinyl ether H- HQ (for very ex- 
tensive studies of this and related reactions see (1) (36) (4) (17) (37) (7) (35). — C after 
warming with ale. may then be titraU'd quant, with stand, alkali using phenolphthalein (1), 

~ Dl^enylcubinyl acetate [Beil. Vl-680, Yli-(326]j: cryst. from AcOH, m.p. 40-11°, 
[Fiom 0 with KOAc in AcOH (22).] 



Si«0Mh8:007« 


BENZQSYIWYL GHIDKIBB 


aa 


O ttfhMVlniUiyl bawMti: oiyit. from ak., iB.p. BS g P * <89), M48* (38). [Ebom 
C in GA on iil«»lri«i|; with lilTer bouoate (38); me aim text under dipheiqrloarbinDl 
(1:6060).] 

i:iM0 (1) Ward. /. Ckam. 8k. IMl. 2285-2265. (2) GOman. Kirfay. /■ Am. Ckm. Sac. 48, 
1788-1754 (1926). (3) WeiHbeiier. Sanaewald, Z. piviib. CSton. B-M, 148 (1683). (4) Nonia. 
Baata, J. Am. Chm. 8k. it, 1804-1808 (1628). (5) Smith, Andiewa, J. Am. Chm. 8k. O, 
3049-3650 (1631). (6) OilniBii, ZuUiier, J. Am. Chm. 8k. 18, 3684-3988 (163Q). (7) Nixui, 
Brandi, J. Am. Chm. See. I8t 492-468 (1636). (8) Bredarack, Lehmann, H^ufeld, FiitiaBhe, 
Bar. 78, 1424 (1636). (9) Enfler, Bethga, Bar. 7. 1128-1129 (1874). (10) Grignard, One, 
BaB. aK. ehim. (4) 88 , 1564 (1620). 

(11) Boaaaken, Bh. (rot. eftim. 83, 312-314 (1903). (12) Taylor, J. Am. Chm. 8k. 2064- 

2066(1638). (13) Van Alphen,ffK. (rot. (Aim. 48, 796-800, 803, 811-812 (1827). (14) MonUgne, 
Bk. (ret. ehim. 81, 403-404, 408 (1600). (15) Btraua, DOtamann, J. jmH. Chm. (2) Uti 42 
(1621)22). (10) Rule, Bain, ,7. CAtm. 8(K. lilt, 1898. (17) Farinarid, Hammett, y. dm. CAm. 
Bee. n, 2542-2540 (1937). (18) Church, Hughra, J. Chm. 8k. 16M, 620-625. (19) Nauta, 
Muldv, Bh. (rat. dum. 58, 1070-1080 (1 639). (20) AuaehOta, Ann. 885, 220 (1886). 

(21) Englar, Bar. 11, 627 (1878). (22) Cone, Robmaon, Bar. 44, 2162-2163 (1907). (23) 
Parrot, Cmpl. rend. US, 1425 (1934). (24) Darapaky, J. pnU. Chm. (2) 07, 120 (1603). 
(25) StaudingH, Anthm, PfenoingBr. Bar, 46, 1636-1637 (1910). (26) Dean, Berebet, J. Am. 
Chm. See. 58, 2825 (1930). (27) IVedekiiid, EkAenk, Btr. 44, 201-202 (1611). (28) Schank, 
PAerm. Ztg. 54, 725; Cent. 1866, II 1016. (29) Buaoh, Z. angeie. CAam. 88, 1145-1146 (1625). 
(30) BuHh, KnoU, Btr. it, 2243-2267 (1927). 

(31) Piuai, BelUmta, Qau. ehim. itoL 68, 099-709 (1932). (32) Wieland, Khna, Ann. 476, 
215 (1026). (33) Barnett, Ouodwuy, J. Chm. Sue. Itl^ S13-H14. (34) Strana, Huamy, Bar. 
48, 2180-2181 (1906). (35) Bateman, Hughoa, Iiigold, /. Am. CAtm. Sot. tt, 3080 -3082 (1638). 
(80) Norria, Merton. J. Am. Chm. JSk.OO, 1795-1803 (1928). (37) Kny-JonM, Ward, J. Am. 
Chm. See. 57, 2304-2390 (1935). (38) BUcke, Powara, J. Am. CAam. .Sk. 51, 3382 (1929). 
(36) liimamiuin, Ann. 188, 23 (1865). (40) Church, Hughra, J. Chem. ,Vue. 1946, 9C6-970. 


Si007S 1 -CHLORO-ii-VALESIC ACm C|HAC1 Beil. 0-308 

CHi.CH*.CH».CH,.C(X)H Di- 

i *- 

HePelS** (1| 

4 - 12 ) 

Giyst. from ether + pet. ether. 

[For prepn. of G from 8 -phenoxy-n^valeric acid [Beil. VI-1651 by htg. with fnmg. HQ in 
B.ta at 180'’ eee ( 2 ) (4); from diethyl 7 -chlonMi-prnpylmalonate [Beil. llr(276)| with 6 JST 
HQ see (3); from ^iodo-n-valeric acid [Beil. 11^04, Ur (270)] by susp. in cone. HQ and 
btg. with A^lBeefi},] 

C dietilfl at 141-149° at 12 mm. with b1. decomp. ( 1 ). — C on htg. between 195-240° at 
Old. prem. evolves HQ and leaves a viscoiie oil (l|. C htd. very rapidly at ord. press, 
ovm a free flame yields (1) (2) a little S-valeroIaotone (1 : 1139). 

C with SOQs yields |5) s-chlora-npyaleiyl chloride (3 ;9254)| b.p. 75 ^° at 5 -B mm. | 6 ). 

Methyl A-chloFo-n-valerate: unreported. 

Bthyl j-chloro-n-valerate: see 3:8727. 

— a-CUoro-n-valerainlde: unreported. 

— MUoro-ii-valeruiilide; unreported. 

5-Cliliiriwi-valero^>-toliddide: unrepor^ 

I;I9» (1) Qovea. Ann. 80, 3Q.V366 (1001). (2) Funk, Ber. M. 2574-2570 (1893). (3) 
Mellor, j. CAm, Seoo 71, 132 (1901). (4) Cooimt, Kirner, J. Am. Chem. Soe. 41, 244-245 (1924). 
^5) Child, Pymen, J. Chm. Sac. IMl, 41. 



tt BOUDB «;00B5 


S{M85 l-UVi>RUUBBlIZQTL CBLOSIDB , , CSHtOyO BSLZ- 

(fialicylqyl chloride) 

WT 


B.P. 


19-1A5’ (1) 

98° at 11 miiL 

(4) 0? - 1.8119 <71 iff - 1.8819 (7) 

18* m (7) 

90° at 11 mm. 

(S) 

17.8-18’ (3) 

86-87 atU-llmm.(2l 


03° it 4 mm. 

{71 


59* at 0.5-1 mm. (2> (1) 


56° at 1 mm. 

( 6 ) 


Cdoilefla liq.; contrary to stability oiipnaJIy daimed (3), C is now (1) ngaided as Tofy 
unstable, must be used as soon as prepd. since upon keeping (even in sealed tubes) it npidly 
decomposes and sometimes explodes. 

[For prepn. of C from salicylic acid (1 :0780) with SOCh in boilg. CA (80% yield (1) 
(7)) (4), with SOGls + trace of AlCb at (2) (15), with GOGi (3:5000) in CA in 
pres, of tertiary bases such as quinoline (8|, orjwith oxalyl (di)chloride (3:5060) in CUSi 
(08% yield |9|] soe indie, refs.; for prepn. of C from so^um (or other) salts of salicylic 
acid (1 :0780) with SOCli (yields: 38% (3), 36% (5)} (10) (11) (12) (13) (6) or with OCXSi 
(3:5000) in toluene (14) sec indie, refs.] 

[C on htg. at 20 mm. begins to lose HCI at 110** yielding (1) polysalicylids; C in CA 
with diethylaniline yields (1) a-dhulieylid, ciyst. from CHClg, m.p. 210-212° (1), ei. 

(16) (17); C with POIb yields o-C].CO.C6H4.0PCl4 together with other P derive. (17).] 
[For reactn. of C with Na.C:sC— GgHs and ring closure of prod, to flavone see (18); for 

nxKtn. of C with l,3-diehloropropanol-2 (glycerol a,cK'-diehlorohydiin) (3:5985) see (10).] 
C with phenol at 50° yields (15) phenyl salicylate (“ Salol ") (1 : 1415), m.p. 42°. [For 
reactn. of C with 2-Jodoethanul yicldiog corresp. ^-iodoethyl salicylate see (22); for reactn. 
of C with ale. KSH yielding o-thiolsalicylic acid, m.p. 33° see (23).] 

C with cr-uaphthylamiue yields (20) aalicyl-a-naphthalide [Beil. Xll-1248], m.p. 187° 
(20); G with jS-naphlhylaminc yields (20) ^icyl-i^naphthalide, m.p. 188-189° (20); 0 
(2 moles) with benzidine (1 mole) yields (21) iV^JV'-diBalicyloylbenzidine (use in fixation 
of basic dyes oi^cotlon (21)). 

G with urea in ether yields (24) A/’-salicyloylurea (salicyl-monoureide) cryst. from AcOH 
or MeOH, m.p. 192° dec. (24). 

[C with M^H presumably yields methyl salicylate (1 : 1750), b.p. 224°; C with BfcOH 
yidda ethyl sah’cylate (1 : 1755), b.p. 234°.] 

C on hydrolysis presumably yields salicylic acid (1 :0780) q.v. 

2:M85 (1) Anschutz, BiepeDkrfieer, Ann. 4SI, 2-4 (1924). (2) Eirpul, Ber. il^ 3190 (1980). 
(3) Kopetschni, Knrezag, Ber. 47, 235-237 (1914). (4) Wolffenstein, Ger. 284.161. May 10, 
1915, Csnt. 1915, 1 1200. (5) McMaatcr, Ahmann, J. Anu CKm. iSoc. 59, 148 (1928). (6| 
Kahovec, Kohlrausch, Z. pkysi^c- Chem. B-S8, 137 (1938). (7) Lukasiak, iioeznifei Fimn. 12, 
1-36 (1934) ; CerU. 1935, 1 3005; C.A. N, 71^3 (1036). (8) Soc. Chem. Xnd Basel, Brit. 401,643, 
Dec. 14. 1933; Cent. UU, II 2133; fVench 732,078, Sept. 13, 1932; Cent. UtM, I 287. (o| 
Adams. Uhlig, J, Am. Chm. Soc. 42, 004 (1920). (10) AnschUti. Ann. 454, 96 (1087). 

(ll) ffi g giiw (to British Synthetics, Ltd.), L^-S. 1,684,273, Sept. 11, 1928; Brit. 278,463, 
Nov. 11, 1927; French 632,767, Jon. 14, 1928; Swiss 129,881, Jan. 2, 1929; CtnL 1999, I 247J. 
(12) Kopetaohni, Karciag, Ger. 202.883, July 25, 1913, Cent. 1912, II 728. (13) Boaert, MuCdlui, 
Am. Chm. Soc. 49, 2651-2662 (1927). (14) Kopetschni, Karciag. Ger. 2p0.361, Oct. 21, 1913; 
Cent. ]9tt, II 1715. (15) Dvornikoff (to Monsanto Chem. Co.), UB. 2,007,013, July 2, 1935; 
Cent 1991, 1 1053; C.A. 29, 5603 (1935). (16) Anschftta, J. profcf. Chen. (2) 195^ 158-164 (198S). 

(17) AasebOti, Ann. 411, 270-272 (1D24). (18) Bimanis, Z. niigew, Chem. 19, 1462 (198(0. 
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DIVISION A 


(19i Humnicki, gtcmOti Chm. U, 670-673 (1631); CM. INI, U 3334. |30| Jma, JUm. 

Jfmotak. tt, 143 (1631). 

(31) GOnther, HaUar, KOster (to I.G.), Ger. 441,326, March 1, 1837; Cent. INT, 1 3386. (33) 
Fubwerke Metater Lueiiu A Brhniiii, Ger. 360,491, Oct. 3, 1622; CM im, II 479. (23| Cham. 


Fabrifc. von Hoyden, Ger. 30,5,212, Dee. 11, 1922; CM 132A 11 261. 
Pham. IIS, l'35-23e (1927). 


SnCORYL (DI)CHLOBIDB 


Cl 

CH| — 

(!:h,-o=o 

(la 


CiHiOiCIi 


BJ>. lOS’itTNinm. 


ILP. SO* BJ>. 193* It 790 mm. tif = 1.3748 

See 3:0200. Divitum B; lAqmit, Sedum I, Df > 1.15. 


I Ksufmann, Arch. 

Bdi.n-ei3 

ni-(804) 

llr(883) 


- 1.4683 


HBTHn. m-CBLOROBENZOATE 




OOCHa CiHtOiCI BeiLlZ^38 
Bi- 


M.P. 20-21* 


BJP. 231’ at 783.6 mm. 


Sea 3:6070. Dicuion B: biquide, Seetian 1, 1^ > 1.15. 


A-CHLOROACBTOPHENONE 


CeHTOCl 

-C-TH, 


BeO.Vn- 281 
VHi-dSl) 


1 I.P. 20 - 21 ° 


B.P. 232° 


Di“ => 1.188 


See 3:6735. Dudeion B; Liqttida, SeclUin 1, > l.l.i. 


e.,i»-DI(mOROACETOPHENONE CeHcfXI, 

( Vc-ClIOi 

H.P. 20° B.P. 247-248° 

See 3:6835. Dinntm B: Liquids, Section 1, 1^ > 1.15. 


BdL Vn - 282 

vni-( 152 ) 


8:0000 p-CHLOROPEBRETOLB Cl<( ^OCeHt CbHiOCI BeU.VI«187 
(p-Chlorapbenyl ctbyl ether) VIi— 

Vlr(178) 

H.P. 21° (1) B.P. 211.6° cor. (3) - L12310 (2> n{? > 1.5227 (3) 

20.9° (2) 210-212° (1)(4> 

20° 13) 


Colorieu oil, volatile with steam |6). 

IFor prepn. from p^hlorophenol (3:0475) + CtH|I in presence of KOH see (1), in 
presence of K|CX>i + acetone (74% yield) see (4).] 

C grad, added to 2 pts. cone. HNOi (D^ 1.485) with cooling, then poured into aq., gives 
(6) 4<hloK>-2Hiitroplienetole [Beil Vl-238], pale yd. ndls. from ale., m.p. 61° (6). [The 
mother liquor contains same 4-chloro>2,6^1iiiitropheaol [Dell. VI-260J, m.p. 80° (6).] 



36 SOLIDS a;0090-8;00ftft 

G htd. at 100” with abt. 30 pta. of a soin. of RonBt.-boilB. HBr (1 vol) in AoOH (2 vola.) 
for 2 hiB. gave (4) 85% yield of p-chlorophenol (3:0475). 

0 6-Chloro-2-etfaoiybenzeDesullonaiiiide; cryat. from dil. ale., m.p. 134-134.6° u.c. (7), 
[From C by treat, with chlorosulfonic ac. followed by conversion of the intenaediato 
snlfonyl chloride to the sulfonamide by treatment with (NHil^COa (71% yield (7J)1. 
[Note that this prod, depresses the m.p. of the corresponding deriv. (m.p. 132-133° 
u,c.) from o-chlorophenetole (3:8735) |7|.l 

(1) Beilstein. Kurhiitow. Ann. 176, 31 (1875). |2) Swarts, J. chim. phyt. 21, 76 (1923). 

(3) Perstoner. Ortoleva, Gazz. chim. Hal. 28, I 226 (1898). (4) Boroael, /. Am, Chem. Soe. 68, 
1408-1409 (1931). (5) Cntton, Muuton. Ann. chim. (8) 28, 216 (1913). (6) Reverdin, During, 
Bur. 82, 153 (1899). |7) Huntroiu, Curten. Am. Chem. Sloe. 02, 603-604 (1940). 

3:0096 l-CHLORO-OCTADECAlfE CHs.(CHs)i 6 .CHsCl CiAtCI BeU. S.N. 10 
(n- 0 (itadecyl chloride; 
stearyl chloride) 

M.P. 21° ID B.P. 180-190'’ at 12 mm. (1) (2) 

18 ° ( 2 ) 

Care must be taken to avoid rniifusion of C aith the acid chloride of stearic acid which 
is often designated as stearoyl rhloridr (3:9960). 

[For prepn. of C from oetadecanol-l (stearyl air.) (1:5053) with excess PCIb on htg. 
(no statement of yields) (1) |10| or with PClsin HDCh ( 100 % yield ( 10 )) see indie, refs.] 
[For study of heat of adsorption of C on .steel and its ^earing on lubrication see (1); for 
study of electrophoretic mobility uf emulsicins of C sch; (3|.| 

C with Mg in dry ether 3 iclds |4] n-( 'nsHsTMgGl jtliis prod, with cyclopentanone ( 1 ; 5446) 
gives (4) a tertiary aJc. which on dehydration with KH 8 O 4 yields (4) n-octadecylcyclo- 
lieiitene, b.p. 173-174° at 3 mm., m.p. 19°, = 0.8462; similarly CigHsTMgCJl with 

cyclohexanone (1:5465) gives |4) a tertiary ale. which vnih IvHSOi loses aq. giving (4) 
n-octaducylcyclohexene, b.p. 170-180° at 3 mm., m.p. 20°, = 0.8458]. 

[C with CbHb + AlClj underguea Friedei-Crafts reartn. yielding |4) n-(?)-octadecyl- 
benzene [Beil. V-473, Vi.(361)], m.p. 25-26°, b.p. 180-181° at 3 mm., Df = 0.8566, 
ng = 1.4826.1 

C (1 mole) with pyridine (1 mole) in s.t. at 110 ° for 15 hrs. gives (5| the corresp. quaternary 
salt, .V-( 7 H>cladccyl)p>Tidinium chloride, eryst. from alc./ethirr or CcHb as moiiohydrate, 
m.p. 82° ( 5 ), 86 ° ( 6 ); for study of conductuity and electric potential of latter see ( 6 ). 

n-Octadecyl ^-nitrobenzoate; m.p. 64.3° cor. (7). [Prepd. indirectly.] 

n-Octadeqrl 3 , 6 -dhutrobenzoate: umeported. 

jV’-(fi-Octadecyl)phfhalimide: unrepor^. 

S-(n-OcUdecyI)isotliiourea: m.p. 813-85° ( 8 |. [Prepd. indirectly.] 

n-Octade^l mercuric chloride: m.p. 115-116° |9). [Prepd, indirectly: note that 

m.p. of this prod, cither with CnHasHgCl (m.p. 114^115°) or with CisHsrHgBr 
(m.p. 110-111°) is depressed (9).] 

2:8885 |1) Frewing, Proe. Roy. Sac. (London) A-182, 270-286 (1944). (2) Meyer. Streuli, 
ffdv. Chim. Ada 88 , 1 179 • 1183 (1937). |3) Didtinsoii. Tnna. Faraday Sec. 87, 140-148 (1941). 

(4) Suida, Gemosaner. Ber. 72, 1168-1173 (1939). (5) Kwrer. Kuhnt, Epstein. Jaffe, Ish^ 
Hch. Chim. Ada 21, 233-234 (1938). (6) Lottenrioser. liVotacher, A'oUeid-BricWte 45, 805-306, 
320-321. 325, 341 (1037). (7) ArmstronB, Copenhaver, J. Am, Chm. Soc. 15, 2252-2253 (1943). 
(8) Snell, Welssberger, J. Am. Chm. Soc. 91, 453 (1939). (9) Meals, J. Org. Chm. 8, 213-217 
(1944). (10) Davies, Heilbron, Owens, J. Chem. Soc. 1228, 2546. 





DIVISION A 


^ Jl^ADKAHOnCHLCMaDB CiiHtf(X3 BULH-SM 

^taaioyl chloride) CHi.(CHi))ff-OBO lli*(176) 

^ ib-Caeo) 

ILP. SS-M" B J>. ai6‘ ftt 15 mm. 

SmS;SM 0> Dwinon C: Liquida with 6.p. reported only at reduced praeture. 

8:0100 IpCHLOBOHEPTADECANE CH|.(CI1i)ii.CH^ CitHuCI BeiLI— 

(n-H^tadecyl chloride) Ii-(09) 

li — 

1I.P. M** (1| BJ». 108-105“ it 10 mm. (1) 

(Flor prapa. of C from iV-benioylheptadBcylBinine (JV-(n-heptBdecyl)beiuiiiiiide) with 
PGh on distu. (50% yield) aee (1); from silver stearate (or other stearates of metals of 
liti 2ndi or 3id group) with Cl] eee (2).] 

— fi-Heptadecyl jk-nltrobenxoate: m.p. 53.8“ cor. (3). [Prepd. indirectly.] 
n-Heptidecyl 8|6-dinitrobeiizoite: unreportod. 

— N-(ii-He|itidecyl)iihthi]imide: unreported. 

— 8-(n-He^decyl)iB0thi(rarea picrate: unreported. 

— * n-Heptidecyl mercuric chloride: unreported. 

(l) von Braun, Sobecld, Bw. M, 1473 (1011). (2) C. Hunsdiecker, H. Hunadieclcer, 
E. Vc«t, U.S. 2,176,181, Oct. 17, 1039; C.A. U, 1686 (1040); Brit. 456,565, Dec. 10, 1936; Cent. 
mi, 1 2268; C.A., II, 2233 (1937): French 803,041, Oct. 12, 1036; Cmi. 1117 , 1 2258; [C.A. 11 , 
2616 (1037)], (3) Annstrong, Copenhaver, Am. Chm. Soc. ii, 2252-2253 (1943). 


8:0100 O-CHLOROCYCLOHESANONS-l 




c,H,oa 

n 


BeiLTn-lO 

vnr(8) 


hI 


\ 


Cl 


CH 


ILP. 

M' <1J 

ir(3)(4MS) 

W-N’ (0) (7) 


B.P. 

90-91* it 11-U 
88-00“ it 16 mm. 
80—86“ it 14 nun. 
80“ it 18 mm. 
80-83“ It 10 mm, 
8a5“ itUmm. 
79“ it 7 mm. 


H, 

(19) 1 . 181 ( 0 ) n!t”=1.4BM|6) 

(5) 

< 8 ) 

14) 

(3) 

15) 

16) 


C hai tbt^ dii.giM.ble pbyeiiilqgieBl eSeete; bieathiiig of its ether edlutioia or upoiun 
of eUn to ite vapor iffodueee violent iUiieie end temporeiy complete bHodneae; aleo pr^iieee 
w eeeeme on the huda (elthouih eenaitivity of indivi^ale Vuim) ( 9 ). — 6 dee. digfatly 
on dietn. «m in tbcuo ( 10 ). 

(Ftar pnpn. bom qndoheiBnone (1:S46S) with Gil + 0,0 (61-66% yield (19)}, by lote. 
«( Ch + CaCO, + ^ (HOQ) (60-60% yield (7) (6|) eee (7) (8) (10) (3) (4); by direct 



BOUDS 




IT 

•elB. d (9||a ^OH (100% yield (0)) ne (8); via ATnibkiiQUMa (80% yield (5)) orekotio- 
ehat. ddoriution in HO |1B); for prqm. from cyclohennol (1 ;641B) by acto. of Oi + 
OeCiQi + H(0 (HOO) (fi(Mi0% yi^ (6) (9|) {1| we theee; for prqm. (67% yidd (5)) 
fnm 3|clik>ncydohe]Eiuiol-l (3 ;0175) by oadn. with KiCqOr + + Ac(m eee (S).} 

C with elc. KOH (11) yielda (by ring contraction) oydnpentanecatboqdie add ^1. 
IX-6] or it! otM ntor [Beil. IXi.(4)). - C with dU. alk. (3) or boilg. cone. KtCO^ Kin. 
(3) (12) or shaking with 40% KjCOi (50% yield (13)] gives eoneqi. ale., vis., cydohesanol- 
<ff adipoin [Beil. Vint-(504)|, ciyst. from ale., m.p. 113* (3) (14) (after lotion 
ramelta at 00’ (14), 08’ (13), «2-02.5° (12). [Adipoin gives oame, ffl.p. 10M03* (13); 
peutnphenylhydruone, m.p. 140* dec. (14); semicaibaaoiie, m.p. 238’ (13); bensoate, 
m.p. 122-123* |13|.| 

C with NaCN (2 mnlee) in ale. gives (84% yidd (8)) O-eyanocydohesanonB-l, b.p. 
140-141° at 16 mm. or 120-131° at 7 mm. (8), which upon alk. hydrolysia gives (M.7% 
yield (6)) n-pimelic add (1 :0456), m.p. 104-105° (6). [Used in mfg. of pimelie add (16) J 
C with ler-butyl', cydohexyi-, or impropyl MgQ is reduced to eM.2<hloroeyelohaaanal 
(3:9374). [C with other R.Mg.X cpds. leads to 6-membeted ring cpds. which cannot be 
considered here.) 

|C with diaiomethane gives (7) (100% yield (17)) o-chlomcyclohqitanane.] 

llOCH (1) Vavon, Mitehmitch, BvU. toe. ehim. (4) 41, 085 Note (a) (1930). (2) FavotaUi, 
Boshnvsldi, J . Run, Phyt.-Chem. Sac. 48, 1098 (1914) ; Cent UU, 1 984. (3) Bouveaidt, Chenaa, 
Cimp(.reiiil.l4S,1086(lD06). (4}K6ti,Grethe,/.tiniJb(. Ckem. (2) Bg,487 (1909). (S) Dstoenf, 
Bull. toe. Mm. (4) 31, 178 (1922). (6) Meyer, Hdt. Oiim. AM II, 1291-1296 (1833). (7) 
Steadman, J. Am. Chm. Sac. 83, 1608 (1940). (8) Bartlett, Bneenwald, J, Am. Cham, Bee. 
1992 (1934). (9) Ebel, UM. CUm. AM 13, 9-10 (1929). (10) Orterberc, Kendall, /. Am. Chm. 
Sac. 43, 2018 (102U). 

(11) Favoralui, Boahovakii, J. Svat. Phyi.-Chem. Sat. §$, 682-668 (1917); Cent. UU, in 1369- 
(12) 4, pp. 488-469. (13) KOti, BiMidemiann, Bnwnbuach, Sirringliaus, Aim. 82^ 

(1913). (14) Willstatter, Snnnenfeld, Bar. M. 2957-2968 (1013). (16) Meyer, Swisa 184,832, 
Jin. 2, 1934; CM. 1334, I 3268; C.A. 38, 5473 (1934). (18) Bartlett, J. Am. Chm. Sac. tt, 
224-227 (1936). (17) Giratia, Bullork, /. Am. Ckem. Sac. M, 845 (1937). (18) Biper, BuS. 
ace, c/iim. (4) 81, 650 (1932). (10) Newman, Farbman, Hipaber, Org. Synlhaiu, K, 2>24 (1946), 

Beux- lea 

Xi-( 77) 


i& - i.6aw 


Beil, 8.11. leO 

H,P. 88.5° (1) B.R 37° at 1 mm. (1) Df - 1.8363 (1) nS - 1.4398(1) 
Cryat. from pentane or McOH at 0° (1). 

[For prepn. of C tnmi trichlotoacetyl chloride (3:5420) with tiirdiu^ nlo, (1:6140) m 
pyridine in cold (»5% yield ID), or from trichloroacetic add (3:1150) with iaobutadenaat 
60” (80% yield (D) aee indie, rds.] 

1:0118 ( 1 ) Soovill, Burk, T.«niiiilinn, J. Am. Chm. Sac, U, 1038 (1944). 


4-MBTHOZYBENZOTL cmORlDE 


CbHtOiCI 


CHiO-^^ ^-0=0 

Li 


M.P. 84’ B.P. 862-883° 

i8ce 3:5660. IKiiision B: Lufuids, Seefion 1, > 1.15. 


1.2609 


:0138 (er-BUmTRICHI.OROACBTATE C|HtO,CI] 

C3iC.(X>.O.C|H. 



8«014»-jl;ei50 


DIVISION A 


38 


l,5J>lCHLOROTOL1IBnX 



ItP. 88 ° . 201-808* cor. tt 760 ma. 

Su 3:6310. Dmiion B; Liquids, iSecfton 1 , > 1.15. 


CrHiCb 


BiiLV- 80 e 

Vi- 

Vr- 


a-NAPBTHOn CHLOBIDB 


UP. 80* B.P. 897.5* 


0 CuHtOO 
8 ^ ■ 


See 3:6030. Dwision B: Liquids^ Section 1 , > 1.15. 


Beil.lZ-64B 

lXr(B75) 


3:014S 2A6-T1UCHLOROBENZAL (DI)CHLOIUDE Beil. S.N. 466 

(2j4,6-Trichlarobeiizylidcnc (di ) chloride) 



1I.P. B7” (1) B.P. 158° It 16 mm. (1) 

Cryat. from MeOH 

[For prepn. of C from 2,4^G-trichlorotolueiie (3:0380) with CI 2 at 200° (82% yield) see 

ay 

C on hydrolysis with fumK. H 2 SO 4 pves (94% yield ( 1 )) 2,4,6-trichlorobeiizaldehyde 
(3:1200). 


6;I14Z (1) Lock, Ber. 66, 1532 (1933). 


3:0150 2,6-DlCHLORO^-METHYLFH£NOL Oil CtHbOCIs BeU.VI- 
(2|6-DiGhloro-77H;resol) VIi— 

VIr(d56) 

CU3 

M.P, 27° (1) B.P. 240.5-242.5° (1) 

239.5-240.5° at 745 mm. (2) 

80-85° at 4 mm. |2| 

[For prepn. of C from 4TainincH2,5-dichloro-3-mcthylphenol ( 1 ) via diazotization and 
treatment with alk. SnClj (very poor yield) sec (1); from 3-mcthylphenol-2,C-diBulfonic 
acid (1) or from 3-methylphenolsulfonlc acid -6 in nitrulK'nzcnc ( 2 ) with CI 2 see indie, refs.; 
from 2-ehluro-3-mebhylphenol (3:1055) or from 6-chloro-3-methylpheunl (3:0700) in cold 
CHCh with 1 mole CI 2 see (1); from inr^resol (1:1730) in CHCla at 0° with Cli (other 
products are also formed) see ( 1 ).] 

C in CHCU with 1 mule Cla gives aim. quant, yield { 1 ) 2|4,6-trichloro-m-€rB8ol (3:0618)| 
m.p. 46° ID. 

b in CHCla with 1 mole Bi| yields | 2 | 2,6-(llchloro-4-brom(H3-methylphenol, m.p. 64r65° 

( 2 ). 

0 2 , 6 -Dichlof(h 8 -meihylplienyl benzoate; clusters of small prismatic pi. from ale., 
m.p. 90.5° ID' [From C with benzoyl chloride in pyridine |1)-1 



SOLIDS 


8:01^:01M 


lO S|8>Diehliifo-l4netliylpliHiyl beuninUbiute: tUn huitrous {d. ftom ile., Bi.p. 
70* (1). (F^ C with beueDCaulfonyl chloride in pyridine (!}■] {Note proziimty 
of the m.p. of this deriT, to th&t of the correap. deriv. of 2,4^chloT0^34nethylphenal 
(8:1205).] 

(0 8|t-Diclilon)-34ie0iylpheiiyl p-4ohieiieiolfoMte: email pr. from ale., m.p. 92r92.S' 
(1), [From C with p^olueneeulfonyl chloride in pyridinu (1).] 

I;MN (1) Huaton, Chen, J. An. Chm. Soc. U, 4217-4218 (1938). (2) Hiuton, Neely, JJLm. 
Chm. 8k. a, 217B (193S). 


8:0158 8<CHLORO-S,4>Dl]IETHyLPHENOL 

(34)hlonHi4-xylenol) 


UJP. 87' (11 


OH CaHtOQ 

Aa 

JcH, 

CHi 


BeiL SN. 580 


Ctyst. from It. pet. 

[For prepn. of (3 from 2-amm(v3,4-dimcthylphcnol (G-omino-o-l-xylenol) (1) via diaioti* 
cation and uac of CiijCIi reartiun (yield nut stated) see 11).] 

The nitration of C lias not fjcen reported, and neither of the two possible mommitro* 
derive, nor the corresp. dmitro-dorir. is known. 


8-Clil(iro-3,4-dimethylphenyl acetate: unrepnrted. 

Ig 8'Chloro-3,4-dimethyl]iheiqrl benzoate: m.p. 87' (1). 

1:1118 (1) Hiukel, Ayliua, Bevou, J. Chm. 8k., 1988, 2531. 


3:0165 |}-PHENOmTHyL CHLORIDE CgHgOCl BeRVI-m 

(^hloToethyl phenyl ether; / ^ CH CH Cl 

uH'hloiuphrm-lule) ' — ' * * Vli>(144) 

H.P. 85° (I) (2) B.P. 817-880° at 7B0 mm. (1) (4) 

2S°(5)|41|3) 881° it 764 mm. (2) 

280° (0) 

128..r at 26 mm. |7) 

103-104° at 12 mm. (8) 

100-108° at 12 mm. (5) 

Insol. aq., very eas. sol. ale., ether, CeHi, Igr. 

[For prepn. from |8-phenoxyethyl alcnbid (1 :6518) + SOCI* + pyridine (88% yield (7)) 
see (7) (1); from sodium phcuoliite + ethylene diehloride (3:5130) (poor yield) see (5) (3); 
from ethylene ehlorobromidc sec (6) (1)]. 

C + AlClj -I- plithalie nnliydride in CS* yields (9) o-[4(?)-(fl-chloroethyl)-l»naoylj- 
benaoic ao,, cryst. from CglL, m.p. 145° (9). 


d JV-f^-PhenoiyethyOtetraclilorophthalifflide: rods from acetone, m.p. 155-156° (10). 
[From G with K tetrachlorophthalimidc (10).] 



8191704: 017« 


mVIBlON A 


40 


8:0170 O-CHLOROffOllAirClU CHi.(OHi)T.CBgOH BdiaiT^lA 

abohol) ^ 

UP. 88” (1) B.P. 140-148” it 80 mm. (U 
146.5” it 14 mm. (2) 

CiTft. fxmn It.' pet. 

lEbr prepn. of C from a,u-noiiaiiiethylene glycol [Beil. Ir(688)| (m.p. 46” (1|) ^th 
eoDC. Hd m directed (yields: 90% (1|| 86% (2), 65% (3)) see indie, refs.} 

6 with thiophenol in aq. NsOH htd. 3 hn. gives |1| 9-hydroxy-n-Donyl phenyl sulfidei 
cryst. flom It. pet., m.p. 60”. [This prod, with SOCli gives (1) 0-chlonHMionyl phenyl 
siilOde, Giyst. from aq. ale. at low temp., m.p. 5” (1).] 
iC (1 mole) with EtfNH (3-4 moles) in s.i. at 120-160” for 12-15 hra. gives (00% yield 
|2)) 9-(diethylamino)nonand-l, b.p. 161A” at 12 mm., Dl^ » 0.8635, no 1.4574 (2), 
(5); this prod, with SOCli in C^a gives (2) (5) 9-(diethy]aimno)^nonyl chloride, b.p. 
145” at 10 mm., » 1.4535 (2) (comsp. B.Hd, m.p. 85-66” (5|).] 

C with moipholine pves (4) aim. quant. 9-(4-morpholinylJn(inanol-l, m.p. 31”, b.p. 
173.0-173.5” at 5 mm. (oonesp. iV-(aE-naphthyl)oarbamate, m.p. 54.0-^66.0” oor.). — C 
(1 fflolB)with AT-phenylpipenuinc (2 moles) at 100” for 5 hrs. gives (3) in aim. 100% yield 
(as salt) J7-(0-hjdro37-n^nonyl)-J^'-phenylpiperaiine, m.p. 80.0-60.5” cor. (coiresp. N~ 
^enyloatfaBmate, m.p. 04.0-95.0” cor.). 

9 O-Ghloro-n-nonyl JV-phenylcifhaniite: cryst. from dil. ale., m.p. 70.0-70.5” (3|, 67” 

( 1 ) ( 2 |. 

41 O-ChlonMi-aoayl 5f-(iii-nitrophenyl)carbamatB: m.p. 57” |2|. 

1:8178 (1) Bennett, Mosses, /. Chm. Soe. IISI, 1607-1701. (2) Altmsn, Rue. fnw. cUm. 57, 
951-052(1938). (3) AndorBon.Pollsrd, J. Am. C5ffii.8oe. II, 3439-3440 (1030). (4) Anderson, 
FoUsrd, /. Am. Chm. Sac, 91, 3440-3441 (1939). (5) Fyman, lievpne (to Boot’s Pure Drug Co.), 
Brit. 402.169, Dec. 21, 1033; Cent, 1114, 1 2005; C.A. 18, 3051 (1034). 

8:0178 18-CHLORODODBCAVOU GisHuOCl Bell. S.N. 84 

(u-ChlouMHlodBGyl CH|. (CHi)u.CHsOH 

alcohol; bHdklorolauryl alcohol) 

MJ’. 28” ID B.P. 134” It 1 mm. (1) 

ColcxileBB cryst. from It. pet. 

[For prepn. of C from a,ciHlodecamethylene g^yrd [Beil. lr(562)] (m.p. 83.5^.5” |1)) 
with cone. HQ on htg. as directed (50% yield crude p^.) see (1).] 

O 18-GlilofOdodecyl 5f-phenylcariMmtte: ndls. from pet., m.p. 66” (1). 

8:8lt8 (1| Bennett, Gudgeon, /. Chm. 8oc. IMS, 1679-1681. 

8:0175 lrvns^8-GHLOROCYCLOmZAROL-l CeHuOQ BdLVl- 7 
((rans-CyclohexenB chlorohydrin) OH VIi— 

VIr( 18 ) 
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flOUDB 


dtMTS 


BaPe 





W (1) (2) 

104-106' 

'at 46 mm, 

(4) - 1.1238 

(8) 

« 1.4882 (8) 

«r (8) 

9S* 

at26fflBL 

(3) 



SS-OO" 

at 20 mm. 

(4) DS « 1.146 

(1) 

- 1.4680 (1) 


SA-SO" 

at 17 mm. 

(26) 



84-85” 

at 18 mm. 

(2) (7) 




87“ 

at 16 mm. 

(1) 




02“ 

at 10 mm, 

(5) 



[Bss obo cb-24MonMvdoheronol-l 

(3:0374).] 




Both the two iheorrtiraUy posiiihlB goumptrical Btereouoiiien of 2>chloropyckilie]Eftiiol-l 
are known. Tlie ainglu form obtained from cyclohexene (tetrahsrdrobeniene) by of 
HOGl or from eyolohoxcne uxido by addn. of HCl ie now regarded {H) bh the fraria C, 
The CM form (3 : 0374) u obtd. by other methoda. 

Cdorleea pr, from mixt. of (JoHa + Igr* at low temp.; C has chaxacteiiatic odor, ia rol. 
with steam. 

[For prppn. of C from cyclohexene (totrahydrobeiniene) (1:8070) with HOCl (yielde: 
70-73% |4), 70% (5)) (6) (7) [8) or with iV-chlorourea (yiekl; 74% (20), 54% (9|) see 
indie, refs.; from cyclohexene onde (eee below) with cone. HCl or with ZnC3| in ether 
see (3); fur probable formu. of C from cyclohexene (1 :8070) with EtOd (3:7022) eee (10); 
for formn. of a mixt. of both Btereoisumcrio 2<chlorocycluhexaiio]s rontg. 27-28% C + 
72-73% ris-lBomer from 2-chloiofyrlohexBnoiie (3:0120) by leductn. with ieopropyl 
MgCl| ter-butyl MgXi or cycluhcxyl MgX see (3); for fonnii. of a mixt. (b.p. 78^” at 
12 mm.) of both iHomcni b.v liydrulyBiB of 2-(‘hlorocycluhexanyl acetate eee (11).] 

C with aq. NuOH at room temp, gives (yielde: 70-73% (12), 70-75% (6), 80% (0), 65% 
(13)) cyclohexene oxide (1 ,2-epoxycyclnhpxaiic) [Beil. XV1I-21]» b.p. 131,5^ at 700 mm. 
(Note that reactn. of C with alk. is 300 times as fast as that of the cis isomer (3:0874) 
fuse in dctii. of pmportiun of C in mixts. of isumeiH), that the latter with alk. gives no 
epo^ cpd. but instead cyrlohexanune, sad finally that C con bo separated from its isomer 
by cunwiaiun to cyclolu^xem: onde from which the remaining cia isomer can be siqNl. by 
disin. (3).] 

^ with alk. or with ole. KCl is not convertpd to fin isomer (3) but R on protracted htg. 
with HCl rearr. to a small oxti^nt to the cts isomer. 

[For use of C as seed disinfectant sco (15) ] 

The halogen atom of U is fairly reactive, but its replarement often involves rearr, of the 
cydohoxyl ring to a o 3 xlopentyl ring. 

iC on boilg. with ilil. sir slowly gives (1) tr(ms-ryrloliexanediol-l,2 [Bril V7-740] with 
cyclopmtylforroaldchyde (formylryclu]tentiiJu*)i the latter uicressing in pres, of dil. 
or of CaCli (1).] 

[C with NaOMe in MeOIl yields (14) ris-2-mcihnj^cyrlohexaDol-l [Beil, yi-740], b.p. 
181.5** at 7tM) mm., « 1.015, nu 1.4605 (14); C with NaOEt in EtOH (14) (or 0 
in EtOH treated with Na in attempted rrductn. (16) gives (87% yield (16)) ci»>2«thoiy- 
rydobiiniial-l [BeU. VI-740], b.p. 1B7° at 760 mm., D? - O.B82, n!f - 1.4563 |14}; C 
with Bodium fi>prwpylate yields (14) Jtwppropoiyejrclpheianol, b.p. 206* at 760 mm.. 

> 0.070, > 1.4S80 (14); C with aodium cyelohezanolate yieUB (14) 2-cyolahnmii- 
oxyeyehdwnDal, m.p. 60* (14).] 

IC with C,Ht.r.H,MgCI (iTea (64% yield (17)) beuiyl-cydopeiityl-cailiiiMl, b.p. ISO* 
160’ at 20 mm., m.p. 30* (3,Mimtrabcniaata, m.p. 100.6-101 (1 7)). — 0 with taam 

MeMtf giwi (50% yield (13)) mill, uf both ei» and (rorw 2metbyle]PrirtnK(M4gn^> 
with eyvloheiyl BlgCI (of. 3:B0M) yielde (18) cyidahe^-eatliSMBfleiiaaiiS. 
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34* ({HUtrabenioatBp m.p. 49-S0^ 3,5-(linitrobeiisoBte, m.p. 102 *, acid phUuIate, iD.p. 
02-93*, JV-phfiDylcarbBmate, m.p. 122 * |18)).] 

[C with cone. aq. NH 4 OH shaken for 24 hrs. | 10 ) or C with NHi in ale. htd. in s.t. for 
1 hr. ( 6 ) gives (yidds: 71% |19|, 61% ( 6 |) cu-24iminocyclohexanol iBeil. XlII-348]p 
m.p. 65* (19) ( 6 ), b.p. 110* at 24 mm. (19). — C with diethylamine (2 moles) htd. in s.t. at 
150* for seveial hn. ( 20 ) (or similarly with BuOH as solvent ( 21 )) yields 2 -(divthylamino)- 
cyolohexanolp b.p. 225* at 740 mm. ( 21 ), 224* at 730 mm. ( 20 ), DH » 0.9280 (21), « 

1.4659 (21) (hydrochloridp, m.p. 170.5-171.5* (21)). — C with 5 pts. piperazine hydrate 
htd. 3 hrs. at 140* gives (22) both A*,iV’'-5M-(2-hydroxycyclohoxyi)pipenizine, m.p. 205- 
206* ( 22 ), and ^->( 2 -hydro 3 ^cyclohexyl)piperazine, m.p. 67-68* (22) (the latter separable 
by treatment of mixt. with pptg. its dithiocarbtunate)-] 

[C also reacts as a secondary alcnhd: e.g., C with PCls yields (14) 1 , 2 -dichlorocyclohexane 
[B^. V- 22 , V]-( 8 )], b.p. 187-189°, C with FBrs yields (14) l-bn)mo- 2 -Glilorocyclohexane, 
b.p. 94“ at 17 mm., D?! = 1.514, ng = 1.5481 (14).] 

C on oxidn. with K 2 Cn 07 /Haj^ 4 /Ac 0 H gives (57% yield (9)) 2-ehlorocyclohezauone 
(3:0120). 

(Note: the following derivatives are listed us cts on the assumption of inversion during 
fonnation.) 

cii(?) 8 -Chlorocydohezanyl acetate; oil aith odor like EtOAc, b.p. 95-96* at 

11 mm. (23), 09-101* at 13 mm. (24), Df^ ^ 1.1182 (2:1), = 1.46195 (23). |l^m 

C with AcGl at 10-20* (23) or in CeHu (osiier. in pres, of KiCOa or BaCOa) (70% 
yield (24|), or from cyelohexene (1:8070] with AojO or with Ac 20 + S() 2 Cl 2 in CHCI 3 
( 11 ).] [This ester with MeOH + dry IlCl giis yields C ( 11 ). Cl. (25),] 

— cts(?) I-Chlomcyclohexanyl benzoate: Ifts. from dil. ale., m.p. 126-121* (24). 
[From C with BzCl htd. 10 hrs. (70% yield) (24).] 

nz(?) 2-ChloroGyclohexanyl p-nitrobenzoate: cryst. from dil. air.,, m.p. 240* dec. 

(24). [From C with p-nitiobcnzoyl rhluridc in dry ether or GsUe + Nu^COs refluxes! 
5 hrs. (70% yield) (24).] 

cu(?) 2-Chlorocyclohezanyl A-phenykarbsmate: m.p. 97-98* (2), 94-96* (17). 

[From G with phenyl isncyiinutc in It. pet. |I7).| 

cu(7) 2-ChlorocyclohexBnyl AT- (o-naphthyl) carbamate: m.p. 165° (3). [From C 

with 9 -naphthyl isocyanate at 100* for 4 hrs (3|.| 

1:8175 ( 1 ) Godchnt, Mousaeroii, Clranecr, Cmpi. tvtuI 2H, 74K-74D (1933). (2) Godchot, 
Cmnpl, rend, 178i (1923)'. (3) Darllett, J. Am. Chvm. Sor. 67, 224- 227 (19.35). (4) C'ldeman, 

Johnstone, Org. Synihmst Coll. Vol. 1 (2iid eil.), 158-159 (1941); Coll. Voh 1 (ist cd.) 151-133 
(1932); 6 , 31-32 (1925). (5) Kendall, Osierborg, Mackenzie, J. Am. Chem. A'or. 48, 1386-1389 
(1926). (0) Oeterberg, Kriidall, J. Am. Chmn. Sue. 42, 2621-2022 (1920). (7) Fortey, J. Chm. 
Soc, 73, 948 (1808). (8) Levine, Cass (to cJu Pout Co.), U.S. 2,119,485, May 31, 1938; C'ztif. 
1188, II 952. (9) Detoeiif, BitU. soc. chim. (4) 81, 177-178 (1922). (10) Goldschmidt, Kndres, 
Dirsch, Bar. 68, 574 (1025). 

( 11 ) Friesc, Dj'iang, Ber. 71, 607-070 (1938). (12) Osterberg, Org. Synihesatt CoU. Vol. 1 
(2nd ed.), 185-186 (1941) ; CoU. Vol, 1 (let ed.), 179-180 (1932) ; 6 , :ir»-3C (1925). (13) Godchot, 
Bedoa, Btdl soe. chim. (4) 37, 1454-1457 (1925). (14) Mauaserou, Granger, Cmpt. rend. Ill, 
327-328 (1937). (15) Consolidirto Alkaliwerke, Ger. 607,010, Dee. 15, 1934; (?en(. 1136, 1 3835. 
(10) Kota, Busch, J. prakU Chm, (2) 113, 30 (1928). (17) Cook, Hewitt, Lawrence, J. Chem. 
Soe. IMk 74-75. (18) Vavon, Milrho\itch, Compt. rend. 186, 703-705 (1928). (19) Wilson, 
Read, J. Chem. Soc. IW, 1272. (20) Osterberg, Kendall, J. An. Chm. Soe. 43, 1370-1.371 (1921). 

( 21 ) Heckel, Adams, J. Am. Chm. Sor. 49, 1305- 1300 (1027). (22) Mnusseron, Bull. soc. chim. 
(4) 61, 796-793^(1932). (23) Bedos, Cmpt. rend. 183, 562-505 (1920); Cent. 1331, 11 2796. 
(24) K5ts, Merkel. J. praJet. Chem. (2) IIS, 64- (i5 (1926). (25) Winstein, Buckles, J. Am. Chem. 
Soc. 36, 616 (1943). (26) Newman, Vander Werf, J. Am, Chm. Soc. 67, 235 (1945). 
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SOUDS 




3:0180 SJ'-J>lCH1.0tt0BlFHEim. CuH^ BdLV-570 

Vi-(873) 

V,-(484) 

■1 V/1 

M.P. 99* U) W B.P. 392-394* <2> 

23* (2) (3) 320-326* (4| 

320-330* (1) 

298* 

White ndla. from dil. ale.; eas. sol. air., ether, OgHb. 

[For prepn. of C from tiMshloroiodobrnseno [Beil. V-220] by htg. with Cu powd. u&der 
various conditionn (yield: 95% (»), 67% (2), 61% (1)) see indie, refs.; from 3,3'-diiiitro- 
biphenyl with S0C12 in s.t.'at 200-210° for 10 Iitb. sec |4); from 3,3'-dichloro-4,4^-diaimiio- 
biphenyl (3,3'-diBininobcnzidiiio) [Beil. X]]]-234, XIlli-(67)] via tetrozotization and htg. 
with ale. sec (6); from 3,3'KlichloTo-2,4'-diaminubiphRnyl via tetrazotusation and treatment 
with HaPOj see (3).l 

C on tetranitratinn, e.g., with mixt. of 5 pts. abs. HNO3 -f 20 pts. enne. H1SO4 for 2 hrs. 
at 100“ f5|, yields (5) (7) 3,3'-difhloriv4,6,4',6 -telranitrobiphcnyl [Beil. Vi-(274)], m>p. 
191“ (5), 189“ [7), 184° (5): note that lliis prod, appeals to exist in two forms: when the 
lower-melting form is dislvd. in boilg. AcOH and pptd. with boilg. aq., or if it is allowed 
to solidify after fusion, the prod, has m.p. 191“; if the above AcOH soln. is slowly cooled, 
however, the prod, melts at 184“ (5). [This tetranitro-C htd. with NaOMe in MeOH 
yields 3|3'-dimethoxy-4,G,4',6 '-tetranitrobiphenyl, m.p. 244° (5).J — [Note also that under 
some conditions [7) some 3,3'-dichloro-6,6'-dinitrQbipheny] [Beil. Vi-(274)], m.p. 

170“ (8) (7), may fnnn during nitration of C.] 

C on oxidn. with CrOa + VjOa yields (3) tn-chlorobcnzoie acid (3:4392). 

3;tl8l ( 1 ) WeissberRer, SanRrwaUl, Z. phynk, Chnn, B-M, 155 (1033). |2) UUmann, Ann. 132, 
54 (1094). (3) Uollavitu, Gazt. vhiin. ital. 85, 64 J (1035). (4bMa!«onrelli, Gatti, Gatz. chim. ital. 

ii, 8U8-809 (1029). (5| van Alplieii, Eae, frav. fhim. 51, 362-3G3 (1032). (6| Cain, /. Chan, 

Svc. 85, 7 (1904). (7) Rom-hc. SclioUen, Btr. 58, 61U (1017) (8) Ullmiuiu, Forgsn. Ber. 14, 

3804 (1001). 

— 2,6-DICHLORO-a,6-DlMETIlTL- CkHizCU 

HEXYNE-a yi 

ciij-r -c-c-c-CHj 

; I 

V\h CH3 

M.P. 29“ B.P. 62-63“ at 15 mm. 

See 3:0504. HMTswn C: Liquids vnfh b.p. reported only at reduced pressure. 
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8;«I90 lAtMM^BraACHUaOPtQMlII CyBQr 
(wii^-BiiitaeUarapn^^ ? ? ? 

O-C-O-O-H 

<la da <!i 


MI-14M 


M M) 
WM) 


MJl 20^ (U (4) B.P. 247-248‘ iL dep. (3) (4) - 1.2048 (4| 

28-80* <3) (3) 188-106* itMnm. (6) 

SV (10) 100-101* 111011101. (3) 

147° It 43 mm. (4) 

187-140* at 81 nm. (2) 

122* tt8Siiim.(10) 

118-113* at 10 DUB. (2) 


Haid cryrt. with camphoneeouB odor (3). [For crystBllographio oonBtaDti see (9),] 
[For pfBpn. from tetrachloroethylene (3:5460) (or pentachloroethane (3:5880) (2| (3|) 
+ GHGb (3:5050) by condenBotion in preaence of AlCfa (85-93% yield (2), 86% yield 
(1) (10)) aee (1) (2) (5) (7); from pentachloroacetone (3:6205) by htg. with PGh in s.t. at 
IMP for 6-8 hiB. aee (3); from dichloroaoetyl chloride (3:5290) with AlCla on wanning 
(CX) + CHCli + HCl are alao formed) aee (11).] 

C hu bige mol. fieeiing-point lowering, 120" (0). [For lue in detn. of moL wt. of 
org. oompda. by f.p. lowering see (6).] 

C on htg. eapeci^y in preaencse of catalyata auch aa ZnCls yidda HCl + hexachloropropene 
(3:0370); widi CuCl a aecond reaction alao occun yielding HCl and tetrachloroethylene 
(3:5460). [For extenaire atudy of iheae aee (7) (8).J 
C in alo. on titration with alk. gives (4) (3) an apparent Neut, Eq. of 285.5 becauae of 
lorn of 1 HCl and formation of hexachloropropene (3 : 6370). 

irnii (1) Prina, fix. frov. chm. M, 249-252 (1935). (2) Farlow, Org, SyrUJumn 17, 68-59 
(1937). (3) FritBch, Ann, 217, 314 (1697). (4) Prina, J. proJbe. Chm, 415-416 (1914). 
(5) Henna, Ladd, J, Am. Chm. 8oc. M, 2491-2495 (1938). (6) Bdeaeken, Benedirtuii, Rm. 
frsf. dWm. 17, 121-129 (1918). (7) Bdeaekan, van der Bcheer, da Voogt, /Zee. (rav. cAioi. U, 
78-95(1915). (8) Bdneken./e 0 c.rnM.eAtm. 45b 467-468 (1926). (9) Gilto. Bug. loc. cktm. 

»• 685-587 (1930). (10) BerBmami, Haekelberg, J. Am. CAem. Soe. U. 1438 (1941). 

(11) BOeaalun, Bac. Zrav. cAim. 21, 108-111 (1910); BOemkan, Prina, Cml. liU, 1 466. 


3:01230 p-CHLOROBBNZTL GHLOBIDE CrHsCls 




ci^ 

M.P. 30’ 

(1) 

B.P. 317-318" 

at 772 am. (8) 

20* 

(2) (3) (4) 

314" 

•t TIB mm. (3) 

|5)(0)(7)(35| 

314" 

(»l (10) 

2a2-28.4* (12) 

318-314" 

(11) 

36" 

(8) 

114-117" 

■t 80 mm. (36) 



114" 

■I 81 mm. (12) 



113-115" 

It 24 Ba. (13) 



1068-107.4* It 88 nm. (14) 



117" 

■t20fflm. (3) 



04-36" 

■tUmm. IB) 


Beil.V- 307 
Vi-(152) 
Vt-(381) 


Cfyat. from ale., AeOH or Igr, * Ebb. ad. warm but leaa ao oold ale., very eaa. aol. ether, 
AbOH, CAi CSi- — Suhlimea atord. temp. — At b.p. under ord. preia. ienda to deeempoae 
(7), *— C baa agreeable atom, odor, but strongly attacks muooua membrane (2), 
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80UU 


8:mW 


|Fbr pnpa. of G from bouyl dilorido (8i8080) ivilh Cl| in pM. of It ( 11 ) (8) (15) or 
SfaQi (16) BOB indio. rofo.; from fHohlorotoliieiie ( 848287 ) with SOtCIs + IbA in dark 
(70% yield) (35), with Cla in light ( 2 ) (17) ( 11 ) (5) (4) (18) (19) or with FbCMNBiCt (9) 
lee mdie. refi.; from toluene with C 1 | lee ( 20 ); forprepn* of C from chlarobeniene (3:7003} 
with CTHaO + HCI (36), with &u-(chloromethyl) ether (3:6245) or ohlotomethyl methyl 
ether (3:7065) (formed by uie of fonnahl^de or pantfoimaidefayde + chloroBidCoiiic 
add + cone. H 1 W 4 or hexamethylenetetrainiiie + ecmc. HQ (3)) aa directed (50% yield 
(3)) (1) aee indie, idi.) 

iC with phenol in toluene yields ( 21 ) 2 -(p-chlcirobeDiyl)idienol, m.p. 6 (Mil*, and p- 
cUorobeniyl phenyl ether, m.p. 86.5-M.5°; C with 2,4-diohlorophBnol in tnluene yi^ ( 21 ) 
2-(p-chJorDbeiuyl)-4,6-dichloiaphen(il, m.p. 60^1-70^'’, and p-chknbeoiyl 2>dMiUoio* 
phenyl ether, m.p. 64.6-66.5''.l 

(C with phenol + AlOla yidda (21) 4-(p-€hloiobeniyl)phenol, m.p, 87-87.6^ (bemoate, 
m.p. 116-116”); C with 2,6*dichlorDpheod + AlCSi yidda (21) 4-(p-cfa]orobe^l)-2,l^ 
<hchlorophenol, m.p. 61.5-^.6” (bemoate, m.p. 116-117”).] 

[For oondens, of G with p-chlorophend (3:0476) and uae of prod, as anti-inoth prepm 
see ( 22 ); for condens. of C with o-cieeol (1 : 1400) or its Na salt or with 3,5dimethylpheiniil 
(syfflHm*xyleiiol)(l : 1456) and use of products as baeteiicides see (23); for condra. of C 
with aulfonated phenol and use as tanning agent see (24); for condena. d C with naoidnol 
(1 : 1530) + AICI 4 in nitrobeniene yidding 55% 4-(p^oiobeniyl)Te8circiDol aee (26) J 

C with Mg in diy ether yidds (10) p-Cl.C|H 4 .(iB|.Mg(}l which with phenyl iaocyanate 
as directed ( 10 ) gives jHihlorophenylacetamlide [Bdl. XlI-275], Ifts. from ale., m.p. 108” 
cor. (26), 165-166” u.c. (10), 164.5” (27). 

C on boilg. with aq. ( 2 ) (3) hydrolyiee to p-chlorobensyl ale. [Bdl. VI444], m.p. 70-71” 
(3) (for rate see (7)); C on bdlg. with Pb(NOi)j for 2 days (28) or on boilg. in 60% ale. 
with hexamethylenetetramine (29) yidds p-chlorobemaldehyde (3; 0765), m.p. 46-4"^ (3), 

G with dc. KOH yidds (30) p-chlorobemyl ethyl ether [Bdl. Vl-444, Vli-( 222 )], oil, 
b.p. 225” (for study of rate of reactn. see (31)); C with KOAc in ahe. aic. yidda (%} ^ 
chlorobensyi acetate [Bdl. V1445], b.p. 2 ^ (28); G with boilg. ale. KCN yidds ( 11 ) 
(28) ( 20 ) jHdilorobemyl cyanide [Beil. 1X448], m.p. 30” (20), b.p. 266-267” (20), wUdi on 
hydrdysia yidds p-chlorophenylacetic acid (3:3135), m.p. 105” (20). 

C with KI in air. gives aim. quant, yidd (17) p-chlorobemyl iodide, m.p. 64” (17) (fhr 
study of rate of roactn, of C with Nal (34) or Kl (14) ( 6 ) in acetone aee indie, refs.); C 
with NmSOk yidds (18) (13) sodium p-chlorotduene*«i- 6 ulfiinate (comip. sulfonamUle, 
m.p. 167” (18), ronesp. sulfonaiiilide, m.p. 235” (18)). 

[C with thiouiea (1 mde) in ale. reOuz^ 30 min. gives (37) iS[-(pHdiloroheniyl)uQthiQURa 
hydrochloride (p-chlorobensyl isothiuronium chloride), oiyst. from 1 : 1 cone. HGI + aq., 
m.p. 107°; this prod, is useful in identification of organic adds (37).) 

C on oxidn. with CiOj (11) (3) or with KMn 04 (1) ( 12 ) yid^ |H*hl(irobenaQie add 
(3:4940), m.p. 236”. 


miM {1) Blanc, BuO. we. ekwm. (4) 81, 317-318 (1028). (2) Jackson, Fidd. Ber. 11, 004405 
(1878). (3) Stephen, Short. Gladding, J. Chm. Bcc. Ill, 522 (1020). (4) Jonaa. J. CAem. te. 
1188, 1416. (5r^dwberBer. S&ngewald, Z. phytik. Chm. B-M, 147 (1933). (6) Bennett, 
Jones, /. Chm. Soc. UI8, 1818-1810. (7) Olivier, Bee. (roa ehim, 41, 307-306 (1021). (8) 
Bergmann. Engel, Z. phynk. Chm. B>lib 06 (1031-2). (0) Seyaweti, TVawita, Cmpi. mid* 

2« (1003). (10) Underwood, Gale, J. Chm. Sue. 8Z, 2117-2130 (1034). 

(11) Bdlstdtt, Kuhlberg, Neuhoff, Ann. 146, 320422 (1868). (12) de Bniyne. Davia, Grom, 
J. Am. CAem. Boc. 61, 3038 (1034). (13) Sprung, J. Am. Chm. O, 1640-1649 (1030). 
(14) Conant, Kirner, Huaeey • J . Am. Chm. Stic. 49, 409 (1925) . (15) OUvier, Bsc. frop. dipn, 41^ 
416-421 <1021). (16) Wertyporooh, Ann. 4i8, 162-163 (1032). (17) van Radte, Bw. fro*. oAM. 
16, 388-362 (1896). (18) Clutterbuck. Cdian. J. Chm. Soe. Ug, 250S-2516 (IflSg). (16) 
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Zdiluk;, SnberinftJEaUbwiin, Ger. 478.084, JuM 20, 1820; Cmt IM^ II 1216. (20) von WaltiMr, 
WetfUoh, J. prakt. CKm. (2) M, 187-188 (1900). 

121) Hiuiton. Guile, Headley, ‘Warren, Baur, Mate, /. Am. CAem. £«. H, 4639-1043 (1933). 
(22) Weiler, Berne (to I,G.). Ger. 542,069, Jan. 20, 1032; Ceni. Itt2, 1 3014. (23) Klarmann, 
Gatee (to lehn and Fink, Inc.), U.S. 1,926,873, 1,926,874, Hept,. 12, 1933; Cml. UM, I 83. 
(24) I.O., Brit. 320,056, Out. 31, 1929; CnU. IIN, 1 590; Brit. 321,160, Nov. 28, 1029; Cent. IMl) 
1 1259. (25) Klarmann, -(tm Wowem, J. Am. Chem, Sac. U, 608 (1020). (26) Jonkina, Riehard- 
aon,J. Am. CAem. See. 56, 1619 (1033). (27) Mehner, J. proAt. CAem. (2) H, 562 (1900). (28) 
Kiihlberg, Ann. 147, 345. 346, 3.52 (1808). (29) Mayer, EngUeb, Ann. 417, 78-79 

(1918). (30) Naquet, Ann. Suppl. 2, 250-251 (1862/03). 

(31) Franien, Boaenbem, J. pratl. CHm. (2) 161. .534-33.5 (1021). (32) Kindlor, Am. 452, 
119-120 (1027). (33) von Walther. Hirechberx, J. prakl. Chtm. (2) 77, 377-378 (1903). (34) 
Weetheimer, J. Am. CAim. A'nr. O, 1893 (1940). (35) Kharaech, Brown, J. Am. CAem. See. 61, 
2146 (1939). (36) Techunkur, Eichirr (to I.G.), Ger. 509,149, Get. 8, 1933; Cenf. 1921, 1 860 
[Cj 4. 25, 711 (1931)). (87) Dewey, Sperry, J. Am. CAem. Sec. 61, 3251-3252 (1939). 


o-(mOROBER20TRlCHLORlDB CiHeai Beil. V- SOB 

— CCl, Vi.(lM) 

Vv(*34) 


II J. 30° BJ>. 360° 

See 3:6880. Dineton B: Liguidt, Section 1, > 1.15. 


34-DICHLORODIOXAHE-l,4 


0 


HiC"^ \hC1 

Hj(!; (!:hci 


V 


CeHACIl 


BeiL S.N. 2068 


M.P, 30° B.P. 100 - 101 ° Bt 84-26 mm, 

See 3:9105. Dirimn C: Liguidt with b.p. only at rediiecd preaure. 


3:0235 oAmORO-ISOBUTYRIC A(nD CIIj C 4 HTO 1 CI 

CHr-l;-COOH 


Beil. n-2B4 

n,- 

n*- 


M.P. 31° (1) (2) BJ>. 118’ at 60 mm. (1 ) 

28-30° (3) 1 10-118° at 60 mm. (4) 

80-82’ at 12 mm. (2) 

Ebb. soL aq. 

IFm piepn. of C from isohotyrio anid (1 : 1030) witli Cli in liglit (5) (10) or with cat. m 
epecJficd (6) (7), or with SOjCli + dibeiiaoyl peroxide in (l.?% 0 -H 85riS-«hloro 
iaomer) (3:9132) (3), aee indie, refa.; from /9,5.5-trirhli»ro-lfr-bnty1 ale. (" Chlorotoiie ’’) 
(3:2662) with aq. alk. (small yield together with other prods.) eee (1) (2);from2i-h]oro-2- 
methylpropanol-I (Mdoro-ieobutyl ale.) (3:7.105) by oxidn. with eonc. HNO» eee (8); 
frtm aMAlore-ieobutyiyi chloride (3:. 5385) by hydixdysis with aq. eee (0).| 

C with oq. alk. yielde (.5) o-hydroxy-inobutyric aiad (1:0431) taget)ier with other prod- 
neta. — C with aq. Ca(OCl)* yields (4) chloroform (Sr.W.W) -|- AcOH (1 .lOlO) + COi- 
C with SOaj (11) yidda aM!bh)ro.isobutyryI chbride (3:5386), b.p. 117-118°, 
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SOLIDS 


SiOiiaM-.ffiMS 


Kedijl n^UonMaotatjnte: b.p. 129° (gee 3:7918). 

BSiyl a-dilofiHMliiitynte: b.p. 148° (eee 3:S147). 

ovQilon-igobtttyniiii^: tuueported. 

0 0 ^ 010 -iBobntyrniilide: m.p. 71-71.6° (3), 68° (12), 67-48° (13). o- 
chloro-ieobutyryl ebloride with anihue (3).] [Note that ^lonHsobutyranilide 
has m.p. 109.0-109.3° (3).] 

0 a-Chlofo-lao1mt;(o^-toluidide:unrepurted. 

IlMU (1) Ostropjatow, J. Sum. Phyt.^km. Sm. 18, 50 (1800); Bw. M, Befarate, 008-006 
(1806). (2) Jacob, BuB. m. ekim. (6) 7, 5S1- 586 (1940J ; C.A. M, 3507 (1942). (3) Khwiuiah, 
Brown, J, Am. Chm. Soe. H, 025-020 (1040). (4) .‘wuknpwittiob, Tschiliusarjan, Btf. 18^ 1310 
(1935). (5) Balluano, Ber. 11, 1603 (1S7H); cAim. ilol. 8. 371 (1878). (0) Bnaa (to Dow 
Chun. Co.), U.S. 2,(110,685; Aug. 0, 1035; Cnil. 1638, 1 880; C.A. », 6008 (1935). (7) Loder, 
Bin (to du Pont), UB. 2,043,670; June 9, 1936; Cni(. 1888, II 2229; C.A. 88, 5240 (1936). (8) 
Henry. BuU. mc. ehim. (2) 18, 24 (1870). (9) Michucl, Her. 14, 4054 (1901). (10) Zsl’ldnd, 
Markov. J. Applied Chm. 18, 1043-1M4 (1637); Cent. 1188, II 2421; C.A. 88, 1652 

(1938) . [Note that C. A . hae erronruiusly rendered nolMityrir acid bo " im&leir arid ” throughout.] 
(11) Blaiae, Muntagne, Campl. riTid. 174, 1555 (1922). (12) von Braun, JoBtee, Mttnch, Ann. 
488, 127-128 (1027). (13) DiMchoff, Wuiden, A»u. 178, 113- 114 (1804). 

3:0240 DIl[BTmmenHi,a'-DICHLOROSUCCINATE CiHAOi Beil. II -619 

COOCH* Di- 

H-i-a 

j;(X)CHi 

H.P. 31.5-32° (1) 

[For prepn. of f from mrio-Sia'-dichlotwurciDic arid (3:49.30) in MeOH with HQ 
gna aw (l).J 

[For studiee nn dipole moment err (2).| 

1:8848 (l) Kirchhnff, Ann. 188, 215 (1S94). (2) HaeBel, NBcshfigen, Tub. Kmi BerpNnm 18, 
126-127 (1930); Co/U. 1131, 1 893; C.A. 88, 1493 (1!K)I). 


3:0345 2,6-DIMETII7LPHEHACyL CHLORIDE CioHnOQ 
(«-nilaro-2,iklimelhyl CH, 

acetophenone) , Q 


BeiLVII-394 

VHi- 


^3-00. 


co.CHja 


M.P. 33* 


[For prrpn. from jvxylene, chlnroacetyl rhloride (Ii:.'i235) + AlCIj, see (1) (2).] 
C on undn, with alk. KMn()< gives (2) trimeUitir nr. (I rOlWl), m.p. 228°, 

1:88U (1) Kunckell, Ber. 38, 579 1 1897). (2) CuHet, But!, me. Mm. (3) 17, 609 (1697). 
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SiOaSO MCBLOROlOraiDNAPHTHAUia 


Cu9<a 


(a-Napbthylmethyl ohloride; 
a4iieiu|diliiyl chloiide) 


1LP.34’ (1) 

SS” (2) (3) (4) {5) 

31^2’ (6) (7) 

80” (8) 

29.3-3aS° (0) 

38-29° (10) 


CO 


BrfLV>8M 

Vi- 

Vt.(461) 


B.P. 201-292° (11) 

173-174° at 35 mm. (11) 
167-169° at 85 mm. (12) 
166-170° at 18 mm. (13) 
148-163° at 15 mm. (14) 
162-103° at 14 mm. (1) 
158-159° at 14 mm. (11) 
148-153° at 14 mm. (15) (44) 
148-160° at 14 mm. (2) 
150-152° at 18 mm. (11) 


148-150° at U mm. (16) (3) 

163° at 18 mm. (7) 

140.4-150.4° at 11 mm. (11) 
150-155° at 10 mm. (6) 

160° at 9 mm. (11) 

145-146° at 6 mm. (17) 

135-139° at 6 mm. (18) 

126-120’ at 6 mm. (10) 

128-133° at 6 mm. (15) 

134° at 8 mm. (11) 

118-122° at 8 mm. (10) 


(Sm abo 2-(eliloromelhyl)mplithalene (3 :0747).] 

ColoTleBS rryat. from ale. at —15° (0); C on diatn. Iniila to der. and even in vacuum 
must be distd. with care (11). sinre it readily rhangee to a chlorinn-fnie solid meltiDg 
around 200° (11). — C is a powerful skin irritant (15). 

The prepn. of C has been much studied in recent yeiun because of its importance in 
piepn. of the important plant-growth stimulant o-naphthylaretic arid (1.0728). 

[For prepn. of C from naphthalene -I- paraformaldehyde (or trioxymcthylene) in AeOB 
with cone. HCl + H^l’Oi (yields: 70-72% (15), 56.5% (20), 54% (21), 46% (16) (13)) 
aee indie, refs.; from naphthalene paraformaldcbydr (or trioxymcthylene) in ArOH 
with dry HCl gas (yields: 73-95% (3), deniod (15), 51.5% (19), 31.6% (20)} or in AcOH/ 
HjPOt/eone. IICl (74-77% yield (44)) ef. (IS) sec indie, refs.*, from naphthalene + para- 
fonnaldehyde (or triuxymethylcne) -|- ZnCl! in pet. ether (yidds: 42% (4), 36% (17), 
11% (4)) see indie, rris.: for prepn. of C from aq. .fonnaldchyde soln. (fonnalin) with 
oonc. HCl -I- HCl gus see (8) (7), or with rcidacement of the HCl gaa by cone. Hg/SOt 
(yields: 68-70% (11), tifr-70% (24) rf. (46), 60% (22), 33% (23)) (0) (26); for prepn. of 
Cfromnaphthslene + chloromrlhyl ethyl ether (3:7195) -j- finCliaee (5);from naphthene 
•h chloromethyl methyl etlwr (:];7085) (50% yield) see (10); from naphthalene + tgm,- 
dichlorodimethyl ether (3:5245) + HjPO^ (or HiSOj) aee (27); note that in prepn. of C 
by the preceding methods other products are also funned, notably l,5-5(s-(cbloroinethyl)- 
najditbalene, rf. (2) (13), cdorlcas eiyst. from C(He, m.p. 144° (2), b.p. 175-186° at 12 mm. 
(2), and di-r<i.napfathyl)mctluine [Bdl V-72B, Vi-(360)), cryat. from ale., m.p. 108’ (13).] 
^or prepn. of C from a-mcthjdnaphthalene (1:7600) with Cli aee (9) (12) (14); from 
(HuplithylmBthylcarbinol [Beil. Vl4hl7, VIi.(320)] with SOCIi in toluene (79% yield (18)) 
or with cone. H(jl on htg. in s.t. (30% yield (1)) see indie, refs. ; from ))f-benmyh««aphthyl- 
maihylamine (1) or N-benzoyl-bta-(«i-naphtbylmethyl)amine by htg. with PCI* aee (1).] 

C on oxidn. with CufNO))* or G with hexamethylenetetniiDine refiuxed in alo. glvaa 
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SOUDS 


StMM 


CyMdi: €0% |l}, 6M0% (ll)p «% (0)) <Hiapbth0ldflhyde fBeil. Vll-m, 955, Vllr 
(212)}p b.p. 291-W |28)p 15B-150^ at 14 atm. (6) (oiii!ie> m.p. 98^ (11) 128), phenyl- 
hydnme, m.p. 82'* (11), p-nitrapheDyUiydraEime, m.p. 23r (11), 2,4-^tiophfinyl- 
bydntfone, m.p. 254° (11), flemicarl^ono, m.p. 224* (4), 219* (11)). 

[C on cat. hydrogenation (10) or on reductn. with in in ale. + dry Hd gae at 0* (68% 
yield (4)) (15), or by hydrolyaifl of a-CtoHT.CHsMgCl (see below] (80% yield (15)), gi-ra 
a-mathylnaphthBlene (1 :76CI0); note that reductn. of C with 4Na + ale. ia incomplete (4).] 

[C with Mg in dry ether + trace 1| + trace Mel under Ns readily gives (88^% ^d 
(15)) (IS) eorresp. ci-CioH7.CHsMgCl. This RMgCl cpd. shows maity of usual teairtniL; 
€.g., with aq. it gives (80% yield (15|) o-methylnaphthalene (1:7600); on carbonation 
with OQi and subsequent acidification it gives (69.4% yield (18)) o-naphthylacetio acid 
(1:0728); with phenyl isocyanate it gives (36% yield (18)) (15) o-naphthylacetic anilide, 
m.p. IfiS-*! 57* (15); with ot-naphthyl isocyanate it gives (15) ft-naplithyl^etic ct-naphthalide, 
cryst. from xylene, m.p. 175-177* (15); witii HgCb it gives (15) oe-naphthylcarbinyl- 
mercuric-ehloride, cryst. from 80% ale., m.p. 126-128* (15); with Me 3 S 04 it gives (55.1% 
yield (18)) o-ethylnaphthalene; a^ith ClNHs it gives (47% yield (45)) a(-(anunomethy]]- 
naphthaiene. However, in certain cases, the RMgCl cpd. shows abnonnal resictnE. : e.g., 
with formaldehyde gas it gives (18) a-methyl-|9^iiaphthylcarbmol + ],2di-(»-naphthyl)- 
ethane; with ethyl rhloroformate it gi^'es (18) ethyl a-metliyl-|9-naphthoate; with aee^l 
chloride it gives (poor yield (22)) l,3-di-a-naphthyl-2-methylpropene-i. (Note also that 
the closely related o-CioHy.CHs.COOMgCl with CzHsMgBr or iso-CsHTMgCl yidds (29) 
o-naphthylmaloidc acid, m.p. 151* dec.)] 

(C with diethyl malonatc + NaOEt in ale. gives (^dds: 82% (19), 80% (8)) diethyl 
a-napfathylmeUiyJmalutiate which U|iou hydrolysis gives (99% yield (19)) o-naidithyl- 
methylmalonic acid, and this on htg. at 175* lobcis CQ 2 giving (92% yield (19)) ^(1- 
naphthyDpropionic acid, m.p. 156.0-166.6* cor. (19) (methyl cetcr, m.p. 36* (2)}.— -G 
with diethyl methyl-molonate + NaOEt in abs. ale. gives similarly (70.5% yield (21)) 
diethyl inothyl-(a<naphthylmcthyl)malonate, and ultimately (73% yield (21)) ^-(1- 
naphthyl)i 8 obut 3 rnc acid, m.p. 91.8-92.6* (21).] 

[C with KCN in dil. EtOH (yields: 67% (31), 40% (H) (20) (26) (30) (46) or with 
NaCN in MeOH (yield 85% (2)] gives o-naphthylacetonitrile, b.p. 183-187* at 13 nun., 
m.p. 31^2* (31), which on hydrolysis with AcOH/HK^jUi/oq. (20) (2) (31) cf. {22) (46) 
gives ct-naphthylacctio acid (1:0728).] 

[G with KOAc in AcOII refluxed 2 hrs. gives (2) o^napbtbylcarbinyl acetate, b.p. 
13^136* at 1.5 mm. (2), which on hydrol. with ale. KOH gives a-iuphthylcaihinol (see 
above). — C with aq. NagSOa + NaOH gives (4) sodium l-xiaphthylmethanesuifonate. — 
For study of nitration of G sec (42) (43).] 

[C with parafoimaldchyde + ZnCJa + dry HCl gas in pet. ether gives (57% yield (4)) 
l,5-5i«*(chloroinethyl)naphthaleiie, m.p. 144® (see above).] 

(For rcactn. of C with 2-(chIoromethyl)naphthaIcnc (3:0747) see (33); for reaetn. of 
C with 0-metliyluaphtlialenc (1 :7605) + AlClj in Cflj see (33).] 

[For leactn. of C with xyieno in prepu. of synthetic resins see (34); for reaetn. of G with 
2,2'-dihydroxydiethyl sulfide (“ thiodiglycol ”) in prepn. of textile assts. see (35); lor 
oondena. of G with 2-bydroxy41-iuiphthoic arid derivs, in prepn. of prods, for animaliaation 
of vegetable fibers see (37).] 

iG with aq. at 100* for 1 hrs. is 21.5% hydrolyzed (1). - C with MeOH gives (87% 
yield (36)) (2) methyl o-naphthylmethyl ether, b p. 134* at 11 mm. (36), 101-103* at 1,5 
nan. (2); 6 with EtOH + Cb£0$ gives ethyl crf\aphthylmeAhyl ether, b.p. 144.5® at 11 mm. 
(36); oth» ales, behave sitnilarly (30). — For reactn. of G with craaol in prepn. of syntMao 
mins see (38).] 
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[C with liq. NHi u dincted (69) givn 72% oHiaphthylmethjrlainiiie (i\r-heiuioyl deriv., 
]fta. from ale., m.p. 154° (U) ,+ 20% bM-(oew!iBphthylmethyl)aiiiilie (j^T-beiuoyi deriv., pr. 
from ale., m.p. 134“ (1)). ~ C with ale. NHi aa directed (39) gives 11% of the above prim, 
amine + 38% of the above see. lunine + 47% bis-(a^naphthylmethyl)ainine, cryst. from 
ale., m.p. 178** (39). ^ Note the use of the above b^(a-iiaphthylmetiiyl)amine as useful 
reagent for quant, pptn. of HNOi (6). — For leartn. of 6 with (CHa) 3 NH see (1). — C 
with anilme at 100° gives (77% yidd (4)) J\r-(flp-iiaphtbybnethyl)aiiilinej m,p. 67° (4) 
(comp, nitroso cpd., m.p. 57° (4)).] 

|C with thiourea in ale. as directed (40) yields «S-(a-naphthy]metbyl)iBathiourea hydro- 
chloride, m.p. 238° (40). — C with p-toluenesulfonamide + elc. KOIl refluxed 12 hrs. gives 
(87% yield (6)) A',iV-5is-(ot-naphthylmetbyl)7i-toluene8ulfoiuiiDide, cryst. from boilg. 
ak., m.p. 134° (6).] 

[C with various poljiiitrophenols gives adds, prods.: e.g., that from picric acid has 
m.p. 80^° (41), 84° (4); that from 2,4,6-triiutro-7rH:TeBnl has m.p. 81.5^° (41); that 
from 2,4,6-trinitruresorcuiol (styphiiic acid) has m.p. 112.5-113° (41).] 

0 Ar-(a^Na^tfaylmethyl)iihfhalimide ( fii-phllialiinidfMr-methyInaphthalene) : white ndls. 
from hot ale., m.p. 174-175° (6). [From C + Na phthalimidc refluxed 0 hrs. in ole. in 
82% yield (6).] — [Hydrolysis of this prod, with 4 pts. eunc. HCl in s.t. 2 hrs. at 
100° gives (86% yidd (6)) cenaphthylmethylBimue (sec above).] 

S:Wi (1) von Braun, MolrJapnke, Ber. 56, 2167-2172 (1923). (2) Miinske, Ledingham, Can, 
J. Research 17-B, 14-20 (1939); Vml. 1939, 1 4037; C.A. 93, 5387 (ID3D). (3) Darxens. Levy, 
Ctmpt rend. 292, 73-76 (1936). |4) Anderfum, .Short, J. Cham, .Soc. 1999, 485. (5) de Foin- 
inereau, Campi. rend. 175, 1U5-10G (1922). (6) Rupe, Brantano, Helv. C’Aim. Acta 19^ 581-586 
11936). (7) ReddeUen, LaiiRc (to 1.0.), Oer. 508,800, Uct. 2, 1930; Brit. 337.289, Nov. 20, 1930; 
Cent, 1991, 1 1830. (8) von Braun, Nellp^i, Ber. 16, 1470 (1933). (0) Duvich, Oxford, J. Cfuim. 
Sec. 1191, 220-221. (10) Vaviiii, BolJo, C'alliii, BiUl. sw. efUm. (5) 6, 1032^1033 (1039). 

(11) Coles, Uodda, J. Am, Chmi. Soc. 66, 853-854 (1038). (12) Srhorler, Ber. 24, 3029-3030 
(1801J. (13) Lock, Walter, Ber. 75, 1158-1161 (1042). (14) Widicciiu!), Wroii, Ber. 38, 506-507 
(1905). (15) Cruxiiniii l, Buck. J. Am. CVimi. Sec. 65, 205- 206 (1.943). (16) Rugalii Burckhardt, 
Heh. Chim. Acta 23, 443 (1040). (17) Dliuic, BuU. sw. chim. (4) 99, 319 (1023). (18) Uilniaii, 
Kirby, J. Am. Cham. Soc. 51, 3475- 3478 (1929). (19) Fiettor, (jutes, J. Am. Cticm. Soc. 62| 2338 
(1940). (20) Cambron, Can. J. Research 17-B, 10-13 (1939). 

(21) Fieser, Nuvcllo, J. Am. Cfwm. Soc. 62, 1856-1857 (1940). (22) Campbell, Anderson, 
Gilmore, /. Chm. Soc. 19A6, 821. (23) Ruggli, Preuss, Heh. Chm. Acta 2i, K140-1350 (1941). 
(24) Shmuk, Guseva, Doklady Vseaoyuz Akad. Set'skthKhoz. Nauk im. Lenina 1916, No. 14, 3-5; 
C.A. 97, 2005 (1943). (25) Laiiffc (to LG.), Ger. 533,132, Sept. 9, 1931; Cent. 1931, II 2659. 
(26) Roblin, Hechenbleikncr (to Americ.in Cyanomide Co.), U-S. 2,166,554, July 18. 1939; 
Cent. 1189, 11 4354. (27) Cambron (tu Bon. Ad\'is. Council fur Sri. and liid. Researrh), U.S. 
2,304,537. Dec. 8, 1942; C.A. 37, 2748 (1043). (28) Hinkol, Ayliiuj;, Beyiioii, J. Chm. Sac. 1996, 
842. (20) Ivanov, Pchenitchy, Butt, soc* cAm. (5) 1, 232 (1934). (30) Higginbuttfjni, Short, 
to.fraii.c8im.53, 1141 (1934). 

(31) Briggs, Wilson, J. Chem. Soc. 1941, 601. (32) Buu-Hoi, Cagniant, Bull. soc. cAim. (5) i, 
725-727 (1042) ; C.A, 97, 5393 (1943). (33) Cliu-. Lombardi, Gtuz. ehim. ital. 62, 542-544 (1932); 
C.A. 27, 81 (193:1). (34) Deutsche Ilydrierwerlm, Brit. 465,148, May 27, 1037; Cent. 1197, II 
4307. (35) I.G.. Frenrh 811,273, April 10, 1937; Cent. Il97, II 1083. (36) Reddelien, Lange 
(to I.G.), Ger. 610,280, Jan. 21. 1931; Cent. 1991, 1 2306. (37) LQ.. Brit. 402,290, April 1, 1937; 
Cent. 1N7, II 2456. (38) Krauzleiu, Vuuh, Bniuiier, Oor. 526,391, June 5. 1931; Cent. 1191, 
11 1203. (39) von Braun, Ber. 79, 970-980, 083-084 (1937). (40) Sprague, Johnson, /. Am, 
Chm. Soc. 59, 1839 (1937). 

(41) Dermer, Proc. Oklahoma Acad. Sd. 29, 160-162 (1941); C.A. 97, 4376 (1943). (42) 
lamail'skii, Koan, Cmpt, rand. acad. ad. U.R.8.S. 28, 621-624 (1940); C.A. 95, 2882 (1941). 
(43) Ismail'skii, Cmpt. rend. acad. sd. U.R.S.S. 29, 08-102 (1940); C.A. 95, 3248 (1941). (44) 
Griimmitt, Buck, Org. BynlAcses 24, 30-32 (1944). (45) Coleman, Forrester, J, Am. Chm, Soc, 
5^ 28 (1^6). (46) Shmuk, Guseva, J, AjrjdiiBd CKm* (l/.»S.iS.J2.) 14, 1031-1035 (1941); C.il. 
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SOUfiS 


SiMM 


8:0855 m-CHlOilOPBBlIOL OH CAOa Bid. VI -IBS 

a VIi-( 98} 

nr(».) 


MA38.B* tl) 
38” (2) 

81-^8” (3) 
81* (4) 

88.5° W 
88’ (6) 


B.P. 815.5-817.1° <7) 
818’ (17) 

813-816’ (8) 

814’ (6) cut. (16) 
811-818° tLC. (5) 

98’ at 18 mm. (2) 


B" - 1.837 (9) 
Df! - 1.868 (9) 


- iJtses (1) 


0 hu odor like phenol (for study of strength of odor in nq. soln. see ( 10 )). — C in pres, 
nf has unusual tendency to form supeiBstd. sohis. ( 11 ) (for temp./compn. data on soly. 
of C in aq. or in see ( 11 |). ^ C eaa. discoiors in air. 

[For prepn. of C from m-chioroaniline [Beil. XII-602, XIli-(300)] via diaaotication and 
Riibsequent reaction with aq. (yields; aim. quant. ( 12 ) (13), 67% ( 1 ), 64% ( 8 ), 55 % ( 4 ), 
50% (14)) (15) (5) (16) see indie, refs, (note that the process is sensitive to conditions and 
refs, indie, give valuable information on its control); for fonnn. of C from OKlichloiobeaaenc 
(3:5960) with NaOMe in MrOH in s.t. at 180° for 30 hts. sec (17).] 

G like its isomers is sol. in cone. NoiCOs soln. at room temp, and is repptd. by COs (18). 
[For studies of value of ionisation const, of C in aq. or dil. MeOH or ^I. EtOH see (19) 
( 20 ) ( 6 ) ( 21 ) ( 22 ).] 

C on fusion with KOH yields (23) resorcinol (1:1530).-- [Fur condens. of C with 
phthalic anhydride to yield 3,6-dichloro6uorane (“fluorescein chloride [Beil. XlX-147] 
(impt. intenned. in prepn. of rhodomine dyes) see ( 12 ) ( 68 ).] 

[C conv. to dr>' Na salt and tit'atcd with CX)^ under proas, yields after acidifn. (14) 
carbo 3 ^- 3 -nblorophenol (4rchloro-2-hydrexybensoic acid) (4-clilorosalicylic acid) (3:4908), 
lulls, from aq., m.p. 207° (14).] 

[C in the Keimer-ripmann reartn. with alk. (or better Ca(OH )2 + Na^COs (24)) and 
chloroform (24) or bromuform (25) yields both 6-uldehydo-3Ncliloiophcnol (4-chlorQBalicyl- 
aldehydc) (3:0060) iind 4-aldchydo-3-chlurophcnul (.3:4280) in o/p ratio of 0.71 with 
CHCls (26) (25) and 0.84 with CHBrj (25).] — [The 4-uldebydo^hlorophenol has also 
been obtd. (50% yield) from C in C 6 H 6 with HCl + HCN + AUj (29).] 

[C in oq. NiisC'Os soln. couples with 1 equiv. of benzenediazonium chloride yielding 
(27) (18) 3-chloro-4-pheiiylaz(iphenol, or.-yel. ndls. from 25% AcOH, m.p. 96° (27), or, 
on expos, to HCl, or .-red, m.p. 114° (27) (18); C in aq. NaOH with 2 equivs. of benzenedia- 
zonium chloride yields (27) 3-cliloro-2,4-5is(phenylazo)phpuol, dark red-bm., m.p. 181°; 
no frts^zo cjids. appear to W formed (27). — Fur study of coupling of C with p-uitiobensen^ 
diazonium bisulfatc see (28). 

[G is not reduced by HI in AcOH (30); for study of replacement of Cl by H with Hi + 
Ni cat. at room temp, see (31).] 

[C with p-aminophenol oxidized in alk. soln. with NaOCl yields (32) indochlorophenol; 
C with p-aminodimethylaniline on oxidn. with NaOCl as directed (8) yields 3^hlnro- 
i 7 ,N-dimethylindoanilinc.] 

[For condensation of C with formaldehyde (33) or with benzaldehyde^ulfonie acid (34) 
and use of product as mothproofing agents see indie, refs.; for reactn. of C with unsaid, 
halides in pres, of alk. yielding m-chlorophenyl alkei^i ethers which by reair. yield corresp. 
substituted phenols used as bactericides see (35) (36).] 

[For condens. of C with malic acid (1 :0450) + cone. HaS 04 giving small yield of 7 - 
chlorocoumarin [Beil. XVIT-33]| see (37); with ethyl acetoacetate (1:1710) H 1 SO 4 





ir»-CHLOROFH£NOL 


gtviBg yiM of 7'«hbro-4HnetfaylDOumBriii [Beil. XVI143A] eee (37); with ethyl 
methylecetoaoetatc (1:1712) + PA yielding 7HshbiD-2|MiinBtfaylchroinoiifl (Beil. 
XWli-(177)J sec (38).] 

C with 3 moles Bi^ (in aq. KBr) gives 100% yield (39) 2>4,0-iribrQmo^3-chloropheiud, 
ndls. fiom dil. ale., m.p. 105-100*' cor. (30) (methyl ether, m.p. 96” (39)); C in 10% aq. 
KOH with 4 moles I2 (in aq. Kl) gives 2,4,64riiod<H3-chlorophenol, ndls. from bdlg. 
AeOH, m.p. 139-140^ (39). 

[C in dil. NaOH mixed with aq. NaNOi and acidified as diroctod (40) gives (40% yield 
(40)) (43) 3-chloio4-nitrosophei]Qt, m.p. 133° (40), 129.6° (41); on soLn. in NagCOt and 
subsequent acidification this epd. yields (40) (43) the isomeric 3-Ghlorobensoquinone4- 
monoxime, m.p. 184° dec. (40), of. (42).] 

[C on mononitration with H1SO4 + NaNOi as directed (44) or C in AcOH with fumg. 
HNOa at 0° (45) gives (yield: 32% (45), 22% (44)) d-chloie-fi-nitrophenol [Beil. Vl-238], 
volatile with steam, m.p. 41" (44), together with (60% yield (44)) 3-chloro4-nitrophcnoi 
[Bed. Vl-240]r not volatile with steam, white ndls. from dil. HCl or aq., m.p. 121-122° (44). 
— Note that the two other position isomers although known have been obtd. indirectly: 
S-chloro-Z-nitrophenol, anhydrous form, yd. cryst., m.p. 45-47° (46) (47); monohydratc, 
colorless ciyst. from pet. ether, m.p. 37.5-38° (46) (47) (44); 3-c1ilQro-5-nitrophend [Beil. 
VI-^9] (48), m.p. 147°.] 

[C on dinitration as directed (44) (40) gives :i-chlQro-4,6-dinitrophcnol [Beil. Vl-259, 
Vli-(128)], colorless ciyst. from aq. or It. pet., m.p. 92-03° (44). — Note that two other 
position isomen are known but prepd. indirectly; 3-cbloro-2,6-dinitTophcno], white cryst. 
from dil. HQ, m.p. 114.5° (44) (49); 3-chloror2,44liiiitrDphe]]o], cryst. from aq., m.p. 
138-140° (44) (49).] 

C on trinitration by soln. in pis. fumg. H2HO4 (27% SO3) and treated in cold for 
1 hr. with 10 pts. 70% HNOg (44) cf. (4) (50) yields 3-cliloro-2,4,6-triniirophcnol [Bdl. 
VI-292], ciyst. from aq. or dil. HiSOi, m.p. 114° (44), 116° (4), 119° (50). — [Note that if 
C is Bulfonatcd prior to trinitration the isomeriG 3-chloro-2,5,6-trinitrophenol, m.p. 112.5- 
113.5° (44), is obtd. (44).] 

[For studies on the sulfonation of C see (44) (51) (52) (53).] 

[C in MeOH/KOH with Mel yields (29) m-chloropbenyl methyl ether (m^shloroanisole) 
(8:6195).] [C in EtOH/KOH with £tl gives (18) 3-chlorophenyl ethyl ether (nHshloro- 
phenetole) (3:6323)^ b.p. 204-205° at 717 mm., Df » 1.1712 (18) {ior rate of formn. 
from sodium salt of C with £tl in ale. soln. see <55)).] 

— m-Chloropbenyl acetate [Beil. VI-185]: oil, b.p. 116.6° at 21 mm. (18), 106° at 
12 mm. (57), 84^° at 2 mm. (57). m.p. -1.5° to -0.5° (18), Df - 1.2209 (18). 
[From C with AcaO + NaOAc (18) or indirectly from m-chloroaniline via diaaotiasation, 
etc. (57).] (For rate of reactn. of C with AcBr see (58).] 

0 m^Chloiopheayl benzoate [Beil. IX-U7]; pr. from dil. ale. or dil. acetone, m.p. 71- 
72° (18). [From C in 10% aq. NaaCOs with BsQ (18); for study of rate of bensoylsr 
tion of C see (59).] 

(|^ m'^ChloRiplieiiyl m-nltrobenzoate: ndls. from ale. or dil. acetone, m.p. 94r-95° (18). 

[From C in alk. with Tn^-nitrobenzoyl chloride (18).] 

0 m-CUoropbenyl A-nltrobenzoate: m.p. 99°. 
ji^OiloroidienyJ 3,5-duiitrobenzoate: m.p. 156°. 

m-Chlorophenyl benzenesulfonate: imrocorded. 

m-Chl(iro]ihaiyl j-tohienesiilfonate: unrecorded. _ 

— m-diloiO]dieayl benzyl ether: m.p. 59°. [From C + bensyl'iihenyl-dimGthyl-ein* 
monium chloride (60).] 

m-Chkicophenyl^Hritrobeiizyl ether: unrocoxded. 
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iii4adotoph«fiyl Sii^finitioylMByl «tlier: pile yd. ndk. fiom ale., m.p. 75* |61). 
[From C in aikr with aJc. 2,4-diiiitrochlorobeiinme ^1).] 

0 m-GUoroidittoiymt^ acid; ciyet. from aq., m.p. 10^110* u.c. (521, Neut. Eqmv. 

186,5. [Fhim C in oq. NaOH with chloracetie acid (62), | 

m-CUorophoiyl JV-phcnylcaibuiiate; unrocorded. 

O m-Chlorqplinyl JV-(/^to)inophaiyl)carbamite: udls. from CAi + EtOAe, m.p. 

121-125* eor, (64). [ftom C + p-bromobeiuaaide in Igr. (64).] . 

O m-Chlnrophanyl iV*(p4odop)ieayl)cirba]ttatei m.p. 168^139* |66|. [From C with 
jHodobenzaEidc in hot Igr. (69) J 

0 f»i-Cbloro^enylJV'-(m>^trophenyi]cBibimAte:m.p. 115-116* u.c., 117-118* cor, (7D). 

[From C! with nwiitrobGiiiaiide or witii m-nitrophcnyl iaocyanato in Igr. (70|.| 

0 fn<*Chl(irophBnyl iV'-(p-iiitio|ihenyl)carbBinite: pale yel. pr. from Igr., m.p. 144* cor. 

(65). (From C + p-nitrobeusozide in Igr. (65).] 

(0 m-ChloroiiheQyl Ar-(8,6-dmitro-4-mefhyljdienyl)carbuiiate: or.-yd. pr. from Igr., 
m.p. 170-172* U.U., 174-176* cor. (63). [h>om C with 3,5-diniti’o-4-methylbenKBiide 
in igr. (63).] 

O m-Chloroidienyl hr-(a-nt]iihthyl)carbamate; cryat. from Igr., m.p. 157-158* (60). 

[From C + o-naphthyl isocyanate in Igr. (66).| 

(0 m-Chiorophenyl JV-(/l-naphthyl)jcarbamate: pr. from igr., m.p. 114-115* u.c., 116- 
117* cor. (67). IfYum C + ^-naphthyl isui'yanate (or azide) in Igr. (67).] 

m-Chlarophenyl IV^lV-dipheiiylcirbamate: miropurted. 

6;m5 ID Holleman, Rinkes, Rec. trav. ehim, M, Kl-82, 86 (1911); 42, 1002 (1923). |2) Kuhn, 
Wttmermiinn. Hth. Chim. Acta 11, 14 (192^). j.‘}) \^'iUiaiu>^. Fogellx^rg, J. Vhmn, ^oe. 52, 
1353 (1030). (4) SeekloH, H(4:. fnu, rhm. 42, 70 77 (1923). (5) Uhlcmanii. Brr. U, 1161-1162 
(1878). |6) Bennett, Brooke, Ciloaetoiie, J. CUm» Boc. 1936, 1323. (7) Kuhlrautsrh, Prmgrati, 
Monalih, 66, 2(J2 (1935). |s) Fioeor, ThnnipHOii. J, Am. Vhm. Site. 61, 382- 3S3 (1930). (0) 
Thde, Muse^, liunHtau, J. Ottm. Hoc. 161, 1115 (1913). (10) HollGman, Rec. trat. chim. 17, 106 
(1918). 

(11) Kidgwick, I'urner. J. Chem. Roc. 121, 2255-2203 (1922). (12) Undgsriu, /. Soc. Dyers 
ColawisU 42, 175-179 (1925). (13) Britieb Dj’estulTa Corp.. Ltd., & Hodgaon, Brit. 200,714, 
Aug. 9, 1923; Crni. 1626, 11 2297. (14) Varuholt, J. prakl. Chvm, (2) 56, 27-28 (1887). (15) 
Tschunkur, HerdieckLoff (to ML), Ger. 497,412, May 9. 1930; Cmf. 1626, Ji 984. (16) fietlatdn, 
Kurbatow, 176, 45 (1875). (17) Holleman, de Mony. iiir. Irav. chim. 86, 19, 27 (1015). 
(18) WohUclxiii, Bit. 42, 4371^373 (1909). (19) Murray. Gurdoii, J. Am. Chem. Soc. 67, 11(^ 
111 (1935). (2U) Srhvurzoubarh, K^i, //rip. (Vtim, Aria 17, 1181 (1934). 

(21) HodgM)u, Sujith, J. Chem. Soe. 1936, 203 264. (22) Jeukina, J. (Am. Soc, 1611, 1137- 
1140. (23) 'Fijmstra. Ctuan. WeMlad S, OO- 101 (inUSj; Cent. 1606, I 1051. (24) Hodgson, 

Jenkinson, J. Chem. Sue. 1627, 1740-1742. (25) lludgMon, Jeiikiuia>i], J. C/tem. Soc. 1626, 1641- 
1642. (20) Hodgson, JenkintKm, J. Chem. Soc. 1926, 469-471. (27) Hodgson, Turner, J. Chem. 
Soe, 1642, 433-435. (28) Ricliard.HOQ, J. Oum. Soc. 1667, 1363-1365. (29) GatterinanD, 
Ann. 667, 334, 349 (1907). (30) tihoesinith, Hetheriiigtun, Slater, J. C/urn. Sue. 126, 1317-1318 
(1924). 

(31) Kolber, Ber. 64, 2255-2260 (1921). (32) Heller, Ann. 418, 270- 271 (1918). (33) Wiriler, 
Bencfl, Weuk, Stutter (to I.G.), Ger. 535,551, Oct. 24. 1931; Cent. 1662, 1 3013. (34) I.G., 
AuztrUn 124,264, Aug. 25, 1031; Cent. 1681, II 3175. (35) Deichse] (to Winlfarop Chem. Co.), 
U.S. 2.002.447, May 21. 1935; Cnd. 1636, II 2581; C.A.26, 4376 (1935). (36) Drichsel (toLG.), 

Brit. 443,113, March 19, 1936; Cent. 1667, 1 384; C.A. 66, 4873 (1936). (37) Clayton. J. Chm. 
See. U, 2021-2022 (1908). (38) SiniouiB, Scimhmann, Ber. 60, 1146 {1917). (39) Kobn. Zand- 
mann, MmuUeh. 47, 362, 366 (1926). (40) Hodgson, Kershaw, J. Chm. Soc. 1926, 1353, 1565. 

(41) Hodgaon, Moure, J. Chm. Soc. 126, 2502-2503 (1923). (42) Hodgson, Nichntaon, J. 
Chem, Sod. 1646, 1268. (43) Britieh Dyestuffs Corp., Ltd., dc Hodgson, Brit. 200,734, Doc. 6, 1924; 
Cent. 1626^ II 2094. (44) Hodgson. Moore, /. Chem. Soc. 127, 1599-16(»4 (1925) . (45) Roberta, 
Rhyz, J, Chem. Soc. 1617, 41. (46) Hodgson, Moore, J. Chem. Soc. vm, 150, 15B. (47) 
Hodpon, J. Soc. Dyers Cahurists, 42, 73 (1927). (48) Hodgson, Wignall, J. Chm. Soc. 1611, 
2077. (49) Hodgson, Kershaw, J. Chm. Sac. M, 2169-2171. (50) Tijmstra, Aec. fras. dktm. 
2L203 (1902). 

(61) Hod«»n, Kershaw. J. Chem. Soc. 1696, 1419-1425; 1666, 2918, 2923. (52) Sehocpfle, 
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Vw Natte, darJani, J. Am. Chm, Ste. It, 1171 (1B28). (53) Schl u bach, MwaaBthabr, Bir, 
It, 9734 (1925). |S4) GhuwalU, Donnan, J. CKm. Soe. lIMi 1344. (59) Goldiwortliy, J. 

Cksn. See. IIM, 12M. (56) Blverdin, Eckhwd, Btr. H, 2626 (IHBO). (67} Haller, Sehallw, 
/. Am. Chm. Sac. 55, 4954-4955 (1933); U.S. 1,983,975, Nov. 7, 1933; Cent. IM, 1 945. (58) 
Baeaett, /. Chm. Sac. UU, 2516^ 2518. (59) BemouUi, St. Goar, Neb. Chvn. Ada 5, 755 (1926). 
(60) Baw, /. Imivtn Chm. Soe. I, 101-104 (1926). 

(61) Boat, Nichoimn, J. Am. Chm. Sac. ST, 2368-2369 (1935). (62) Koolach, J. Am. Chm. 
Soe. 55, 304-305 (1931). (63) Hah, Rte. tno. Mm. St, 587-588 (1939). (04) Sah, Cheng, Roe. 

trao. Mm. 58, 592-593 (1939). (65) Sah, Cheng, Roe. Irm. Mm. 68, 596-599 (1930). (66) 
Draneb, Wirtel, J. Am. Chm. Soe. 48, 1736-1739 (1926). (67) Sah, Aac. Inia. ehim. 58, 454-458 
(1939). (68) Britieh Dyeatuffa Corp., Ltd., A Hodgson, Brit. 205,254, Nov. 8, 1023; Cant. ItM, 
1 711. (69) Seh, Young, Ree. trot. Mm. 56, 357-363 (1940). (70) Sah, Woo, Bee. (roa. ehim. It, 
1014-1015 (1930). 


3:0870 cl,r-^-CHLORO-i)-VALERlC A'CID CeHiObCl Beil. S.N. 168 

CH,.CHi.CII.CHi.CXX)H 

I 

Cl 

K.P. 33° (I I B.P. 118° at 10 nun. (1) « 1.1484 (1) nf? - 1.4468 (1) 

[For prepn. of C from propylidene-oi’rUr arid (pi>ntpn-2-oir arid-l) [Beil. 11-426, Hi- 
(191), Ur (399)] with dry UCl kum at 20° for 2 days yield) see (1).| 

Methyl /9-chloro-ii-valerate: uiircporU*d. 

— ^ Ethyl /9-chloro-n-valerate: b.p. 189“ see (3:8629). 

^-ChlorcHn-vilerunide: unreported. 

/t-Chloro-n-valeraiiiUde: uureporl^Hi. 

— • /l-ChlorcMi-valero-^-toluidide; uiirt°|Kirted. 

8:M79 (1) Schjanberf!, Ber, 79, 23^)5-2391 (19.37). 


3:0280 CHLOROMALEIC ANHYDRIDE 


CiHOaCl BeU.ZVn-434 
0 XVHi- 


c;i-(;-r 


\ 


u 


H-C-C 


ILP. 

BJ’a 


33° (1) 

196.3“ cor. (2) 

84,5° (2) (3) 

194“ 

150-151“ 

at 210 mm. (2) 


95“ 

at 26 mm. (.3.4} 


87“ 

at 14 mm. (1) 


78“ 

atB mm. (1) 


= 1.5481 (2) 
Dl* = 1.S427 (1) 


1<50584(1) 
nSi* = 1.50033 (1) 


C uoually observed as a colorlont nil. On cooling and scratching it aolidifies to n cryat. 
masB fusing about 0° and suddenly changing to a hard cryst. form, m.p. 34.5^ with evoln. 
of hi. (2) (3). 

[For prepn. from chlorofumaric ac. (.1:4853) by distn. with PaOs see (1) (4), by distn, 
with POCU see (5) (such products are churned by (1) to be impure); for prepn. by distn, 
with AcQ see (2); for still other methods see Beil. XVll-434.] 
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|For Dids^der addn. of C to cyciopeotadieoe-l^a (1 s603D) gitiiq; 71% yield of prod. 
m.p, lar, or to anthiaoene (1:7285), giving 56% yield of prod., m.p. 157^ see (7); notej 
however, that C with isoeugenol (1:1785) or with isosafrole (1:7610) not only adds but 
also km HCl giving (8) deriva. of <i-methyl-3,4-dihydrcmApbtha]eno^l,2-di€arbDXylic 
anhydride.] 

C reacta with aq. evolving ht. and upon evapn. yielda (3) (3il| (6) chloromaleic ac. 
(3:3432), ciyat. from mixt. of CHCla + AeOH |6), which after drying at 100** have m.p. 
114-115“ (6). 

5:iM (1) von Auwera, Harrea, Ber, 68« 1686-15S7 (1929). (2) Perkin, /. Chm. Soe. il, 703- 
705 (1886). (3) van der Riet, Ann. 2M, 227 ilh94). |3A) Ziueke. Fuchs, jBcr M, 508(1893). 
(4) Walden, Ber. 36, 2885-2886 (1S97). |.5| ThimiaH-Muiuert, Bull. atfc. chim, (3) 13, 847 (1895). 
|6) Michael, TiHSOt. J. prakt. Chem. (2) 52, 331 (189.5). (7) Syucrhulni, J. Am. Cheni.Soc.9lf 
1220-1230 ( 1945) . |8| Syiierholni, J. Am, Chm. Soe. 67, .345 (1045) . 

3:0290 TRICHLOROMETHYL TRICHLOROACETATE CACls Beil, m -17 

(Perchloromethyl ncctatt!) CbC.O.CO.CCli lUx— 

ni«- 

M.P. 34“ (1) B.P. 191-192“ (1) Dl^ ^ 1.67331 (1) 

73-74“ at 10 mm. |1) 

Sol. without docompiL. in ether, CHCb, CgHc, or pet. eth. 

[For prepii. (71% yield (3)) by elcctrolysiii of puteiuro Lriehloroacetate (3) or mikt. of 
Ka and Zn triehloniueetutcs (2) (4) sec (2) |3| (4); for formn. from methyl triehlomacetate 
on cldorinutioii soft (1).] 

Gwith aq. decompoHCs to trichloroucetic acid (3:1150) + phoRgeno (3:5000) + HCl 
m4). 

C with aniline yields A\A*'-diphenylurca + aniline trichloroacetute + aniline hydro- 
chloride (2). 

C with AlCla yields hexaehloroetlmne (3:4835) + COa (.5). 

3:1216 (l) Anschutz, Plbiery, Ann. 273, 59 (1K9.‘{). (2) Krutz, J. prakt. Chan. (2) 56, 
502-505 U897). (3) (iibson, Proc. Hay. Soc. Edinhuryh 44, 11 140-152 (1924); C.A. 1^ 3041 
(1924). (4) lilchler. Fritsch, MuUer, Hriv. C/itm. Acta 6, 506 (]9o3). (5) Jaeger, Cent. 1M2, 1 
1817. 


10300 S-CHLOROBIFHEinrL 
( 2 ^hlotu-xeiienr (1)) 

>-<.^ > c,rfi,ci 

BelLV- 379 
V,-(27*) 




Vr(483) 

M.P. 34“ (2) (3) (4) (5) B.P. 273.7-273.8“ 

' at TSS mm, f7) 


33“ (6) 

267-268“ 

(2) 


32.2“ (7) 

210 - 211 “ 

at 160 mm. ( 8 ) 


31“ (15) 

165-170“ 

at 88 mm. (3) 



154“ 

at 18.6 mm. (IS) 



156-155“ 

at 10 mm. ( 5 ) 



Ciyat. from ale. — Volatile with steam | 6 ). — Sol. ale., CCI 4 (7); veiy sd. CbH« or pet. 
eth. ( 2 |. 

[For prepn. (36.8 yield (7)) (togdiher with other products) from biphenyl by direct 
chlorination in presence of Fe or other cat. see (7J | 2 ) J 8 ) (9); for prepn. (25-38% yield (5)) 
from diaaotised o-cliloroauiline + CsHs see (5) (4); for prepn. (60% yield (15)) from 
diaiotiaed o-aminobiphenyl via CusCh method soc (15) (10).] 



t:«oo-atmto 


KIHLOHOBB^NYL 


S6 


(C ftq. N«OB jtt SCKMOO’’ (16) in pna. of Cu (17), or 6 viOi aq. NbiOO< 

+ Cu at 300^ ( 12 ), or C with aq. vapor over eat. at 525-^” ( 11 ), gives 2 -hydroxyblphenyl 
(1:1440) (16) (17) (11) or its mixt. with 3-iiydroxybipbeiiyl (1:1475) {12).l 
{For reactn. of 6 with phthahc anhydride + AlCli yidding (H|4-(2'-chh)rophenyl)- 
bevoyllbeiisoic acid, short rods from AcOH, m.p. 190° cor., soe |13) (14).] 

C (12 g.) on mononitration at 40° with a mixt. of cone. HNO 3 (D » 1,43) (10 g.) + 
OODC. HsSOi (15 g.) gives (25% yield (3)) (16) of 2-chloro-4'-mtrobiphenyl, eryat. from pet. 
ether, m.p, 74-75° (18), 73-74® (3) aocompanied by [SO% yield (3)) of 2-chloro-4',6'- 
dinitrobiphenyl (see next paragraph). |Note that only uno other iiitru- 2 -chlor(»bipheuyl 
isomer is known, vis., 2 -cUoro- 2 ^-nitrobiphcnyl, m.p. 71® (19), and this has been prepd. 
only by indirect means ( 10 ).] 

C on didtration (see above) or 2^hloro-4 -nitrobiphenyl on further nitration with fumg. 
HNOi [D s 1.5) at 100® for 5 min. gives (IB) 2-chloro^',5'-<liQitrobipheayl, riyst. from 
AcOH, m.p. 159-160° (18), 156-150° (3) (formerly eironeously regarded (3) as the 2- 
chlan>^',4'-diaitro isomer). [Note that two other isomerin dinitro-2-chlorobiplkenyls are 
known, viz., 2-ohloro-4,4'-dinitrobiphcnyl, m.p. 153-154° (18), and 2H'hioro-^l,5-dinitro- 
biphenyl, m.p. 115-116° (20), 110® (21), but both have been obtd. only by indirect means.] 
[C with Mg in evacuated hard-gLaas tube at 200-215® for 6 hrs. gives (32% yield (fs)) 
o-xenyl MgCl.] 

C on oxidn. with CrOa + AcOH yields ( 2 ) o-chlorobcnzoic arid (3:4150), m.p. 141®. 

(1) Hale. J. Am. Chm. Soc. M, 4458-4459 (1932). (2) Eramrrs, Am. 181, 142-145 
(1877). (3) Masoarclli, Oatti, Qaatx. ehim, ital, 68, 656-000 (1033) . (4) Tt'di^berRej', Sdngpwaid, 
2. phyaik. CKem. B-tBi 155 (1033). (5) Elks, Haworth, Mey, J. Cimi. JSoc. ItM, ]2tH-12K6. 
|6) BbU, j. Chetn. Soc. 1S8, 2773. (7) JeiikinM, McCiilloush, Booth, htd. Eno. Chetn. 82, 31 -34 
(1030). (8) Britton, Htocsser (to Dow Chem. Co.) II.S. 1,835,754. Dec. K, 1031; CVn(. 1138, 1 
1440; C.A. 26, 995 (1932). (9) Britton, SliietMer (to Dow C^heni. Co.), U.8. 1,890,427, Due. 6, 
1932; CerU. 1666, II 2894; C.A. 87, 1042 (1933). (10) Moj^carrili, (liitti, Pirona, AiH aewd. 
Lincti (6) 14, 506-511 (1931); Cent. 1188, 1 2713 IC.A. 86, 4322 (1932)]. 

Ill) Booth (to Swuiiii Hesearrh, Inc.), U.S. 1,925,307, Sept. 5, 1933; Cent. 1164, 1 128 [C.A. 87, 
5342 (1933)]. (12) Britton (to Dow Cbcm. Co.), U.S. 1,959.2S3, May 15, UI34; Cent. 1684, 11 
1688; C.A. 88, 4433 (1934). (13) Groggius, Ind. Eng. Chem. 88, 022-023 (1930). (14) GroggiiM. 
U.B. 1.786,526-1.780,529, Dec. 30, 1930; Cmt. 1181, 11 3157 3158. (15) Zahaor, Fuaeeh. J. 
Indian Chm. Soc. 81, 27-28 (1944); C.A. 86, 201 (1945). (16) clu Pont Co.. Brit. 406,319, 
March 22, 1034; Cent. 1684, 13801 {C.A. 88, 4745 (1934)]. (17) Britton (to Dow Cliem. Go.). 
U.S. 1.996.744, April 9, 1935; C<in(. 1966, 11 1902 [C-A. 86, 3354 (1935)). (IS) Cuac. J. Am. Chm. 
Soc. 66, 2137-2138 (1043). (19) MaBcarelU, Gatti, Atfi oread. Ltncm (6) 16, 887-803 (1031); 
Cent. 1961, II 2605; not in C.A. (20) Bradsher, Amore, J. Am. Chem. b'oe. 96, 1283-1284 (1944). 
(21) Borsche, Bcholton, Ber. 86 , 6U2-0U3 (1917). 
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BeiLV .378 

( u, w'-Diehloro-m^xylene) 

CHiCl 

^ J 

V,- 

Vr(8»l) 


M.P. 3t.2'‘ (1) BJ> 1860-MS* |1) 

88 ^° <4) 

Ciyst. which show remarkable ability to supercool without solidifieatioQ. «- C suldimes. 
-^SoL. in ole., ether, CHCla, pet. eth. 

|fVom prepn. from n»-xyiyleneglycol + boilg. cone. HCl see ( 1 ); from m-xylene (1 :7420) 
+ FCli at 100 ® see ( 2 ); for fumn. of C (3%) during chlorometh^tion of benzyl chloride 
(8:8536) see (4).] 



sr -SOLIDS 8 ; 08 io-aton« 

C on Mg. Kith K phthdimide yidda (3| iBeQ. XXMse], 

wliUe adbf. from AeOH, m.p. 237° (3|. 

a;«ai» (1) CoInn, Ann. (Aim. (6) •, ]ia-ll4 (1885). (2) Cobon, Cnnldilw, Ann. oMm. (Q U, 
28 (1887). (3) FMner, Sdniher. Ber. 17. 1137 (1024). (4) Kulkn. Con. J. BumA »«, 
107 (1B46). 


3! 0390 M-DICBLOROHAraTHALmB CjoHgCIi 

Cl 

ca 


M.P. 

36" «1) 

{ 2 ) ( 10 ) 
34-35° (3) 
(41 

34" (7> (S) 
33-34° <5) 


B.P. 

396-208" (5| 

151-153° at 19 mm. (6) 


Df-^ * 1.3147 (61 




BeU.y - 549 
Vi-(2e2) 
Vr(445) 


- 1.63875 (6) 


CoIoiIgsb cryat. from b]c. (4). — Volatiie with Rteam (2). 

(For prepn. of C from 2-cbloronapht1ialeneBulfony1 chloridB-1 on diiitn. with exeen PQs 
(1) or on htg. with 3 moles PCU at 160-165" for 6 hrs. (36% yield (5)); from 2-Bmino-l- 
chloTonaphthalene (3) (4) or 2-iiiiiino-l-nitrouaphthBleiic (2) via diaxotization and ine of 
OusCh see indie, refs.; from l-rhlorunaphthol-2 (3-170 (jj by htg. mth PCU see (8); from 
potaBsimn 7,&-dichloronaphthulenG8ulfonate-2 + HaF04 on distn. with superheated steam 
see (7).] 

[& on nitration with a mixt. nf equal pis. fumg. HNO3 (D 1.45) + cone. H|S04 gives 
(9) l,2°dich]oiXHr,|/-diiiitrunaphthalene, pale yel. ndls. from hot AeOH, m.p. 160.5" (9>.] 
[C on muuo8uir<mation with OI1SO3H in CHs yields (10) a mixt. of 1,2-dichloronaphthalgne- 
Rulfonic acid-5 [Beil. Xl-163] (corresp. sulfonyl chloride, m.p. 106" corresp. sulfonamide, 
mp. 217") and 1.2°Kliehlnronaphthalenpsulfonie acid-O [Beil. Xl-182] (corresp. sulfonyl 
chloride, m.p. 167", riirreKp. sulfonamide, mp. 190°.l 
C on oxidn. with CKla^'AcOH yields (9) 5,6-diohloronaphthoquiDone-l,4 [Beil. VlI-730], 
yel. ndls., m.p. 181" (9). 

3: Mi ( 1 ) Annstrong, Wynne. Chem. ATeuv 78, 55 (1B96). (2) Clemo. Corkhurn, Bpenoe, J. 
C/LBin. lSoc. im, 1272. (3) t'leve, Ber. 89, lOOl |4) Weisslierger. SAngewald, Hampson, 

Traiut. Faradav Sor. 39, 890 (19341. (5) Beattie, Whitmore, J. Am. Ckem. Soe. 55, 1546-1548 
(1933). (6) V4in Auwers, FrUhling, Ann. 488, 194, 200 (1021). (7) Cleve, Ber. 85, 2489 (1892). 
(8) Cle\'e, Bw. 81, 896 (18881. (9) Bellalriim, Ber. 81, 3268-3269 (1888). (lO) Armstrong, 
Wynne. Chem. Newt 88, 58 (1889); 8], 274 (1890). 
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Boa. B- 807 
Bi-(883) 


Mf. 


B.P. 


( 2 ) ■ 

86° 

< 1 ) ( 2 ) 

857.5° 

at 760 mm. 

38-36° 

(3) |4) 

251-253° 


( 1 > 


<5X6) 

170-171“ 

at 68 mm. 

(9) D?! 



154° U.C. 

at 86 mm. 

( 6 ) 

85“ 

(7) (141 

131“ 

at 80 mm. 

(is> 

84° 

(B) 

147° 

at 16 mm. 

( 10 ) 



136-137“ 

at 16 mm. 

(3) (5) 



130° 

at 14 mm. 

(11) 



130° 

at 18 mm. 

(4) (12) 



136° 

at 11 mm. 

(IS) 



131° 

at 11 mm. 

(14) 



127.3-127,6° 

at 10 mm. 

(8) 



122-123° 

at 6 mm. 

(15) 



101 ° 

at 8 mm. 

(16) 


1.1017 (15) 

FiS^ - 1.61804 (151 
1.1632 ( 7 ) 

rS* “ 1.0202 ( 7 ) 


White ciyst., isol. in CCI4 and in pet. eth. — Nntf» that the name rinnamoyl chloride 
avoids eonfusion with cinnamyl chloride, C 6 H«.CH=CH.CH 2 C 1 (3:0010). 

[For prepn. of C from cinnamic acid (1 :0735) with PCl^ ( 86 % yield (17) ) ( 0 ) (18), with 
PGU (16) (15) ( 6 ), with ?Vh + ZnCla ( 86 % yield (17)), with 8 OCI 2 nJoiie (yields: 08% (17). 
90-05% (13), 89% (11)) (62) (1) (2) (16) or in CGi (80% yield (3)), with COCla (3:5000) 
in pres, of tertiary bases ( 20 ), with p-toluencaulfonyl chloride in pyridine or diethylaniline 
(21)i sec indie, refs.; from scjdium stilt of cinnamic acid (1 :0735) with oxolyl (di)chloride 
(3:5060) in CbHb (75-90% yield) s«« (22).| 

[C in CCI 4 with CI 2 in dark gives (5) an oily prod, which with aq. hydrolyses to a niixt. 
of cinnamic acid dichloride [Beil. lX-514, lXi-(200)], m.p. 167^, and alldcinnaroic acid 
dichloride [Beil. IX-^H], m.p. 84”; C in CCIi with Clt in direct sunlight, however, yields ( 5 ) 
a,/l-clichloro-d-phenylpropionyl chloride (the acid chloride of cinnamic acid diiiiloridc), 
ndls. from pet. eth., m.p. 54-55° (5), 55° (23).] 

[C is not reduced hy copper hydride (24) hut on cat. hydrogenation as directed (25) (26) 
yidds cinnamaldehydc (]:0245).| [C with KCN + quinoline gives (34^^ yidd (57)) 
l-ciDnamoyl-2-cyano-l,2-dih.vdroquinoline which on acid hydrolysis yields 30% cinnom- 
aldehyde (1:0245;.] 

[C with 5% Hs 02 in acetone + pyridine yidds (27) di-cinnamoyl peroxide, m.p. 144° 
(27).] 

|C with anhydrous neutral K oxalate (28), or with dil. aq. KOH + meihylaniline or 
dimethylanilinc (20) or wilh pyridine (30), or with excess in pyridine (31), nr with 
Na cinnamaie (G), yields cinnamic anhydride [Beil. 1X^586, lXi-(232)|, iidls. from CbHb or 
ale., m.p. 136° (30).] — [C with aq. under certain canditions yields cinniunic anhydride + 
HCl (for use in micro detn. of aq. (2), or indirectly for micro detn. of O 2 (alter combustion), 
see (4) (32) h] 

[For reactn. of C with diethyl malonatc (1 mole) + Na (2 moles) s(*c (33); for leactn. of 
C with ethyl sodicHBisetoacctate giving (60% yield (10)) (34) ethyl oe-eiiinamoylacetoBnetatc, 
m.p. 44” (10) (Cu enolatc, m,p. 164° (10)), with^ methyl sodio-oi'^ftoacetate giving (35) 
methyl A-cinnamoylacctoacetate, m.p. 49-50° (35), with ethyl sodio-bensoylacetate giving 
( 10 ) ethyl dzmamoyl-benzoyl-aeetate (Cu enolate, m.p. 202^ ( 10 )), nr with sodio-benaoyl- 
acetone giving <36) bensoyl-cinnamoyl-methane, m.p. 111 ° u.c. (36), see indie, refs.) 
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(C with GA + AlCli m CS| givn (37) (36) (30) (41) (by combined ring dosure and 
addition to the unantd. linkage or vice vena) S-phenylbydrindone-l (3-jphenylindanone-l) 
[Beil. VII-4S3, VHi-(266)I, cryst. from MeOH, m.p. 78“ |37K 77-78* (39) (orime, m.p, 
141* (40), phenylhydnuone, m.p, 130* (40), p-nitrophenylhydraione, m.p. 2:^221* (30), 
eemicarbaEone, m.p. 223-225* (39)), accompanied by j9,i9'HiipheDyl-propiophenone (1|3,3- 
triphenylprapanone-1) (Beil. Vll-^24, Vl]i-i293}] (38) and other prods.: note that under 
similar conds. (41) with toluene or o»xylene neither of the corresp. indanones is fanned 
(see also below); however, C + 7n-xyleiie + AlCh in CS 2 yields (41) 5,7-<limelihyl->3- 
phenylindanone-l, m.p. 101* (semicarbozone, m.p. 195-197* (41)), and C + p-xylene + 
AlClj in CS 2 yields (41) 4,7-diniethyl4-phrnyliiidaQone-l, m.p. 94-95* (oxime, m.p. 218- 
219*; phenylhydrasonc, m.p. 193-194“; nomhiarbaaonc, m.p. 232" (41)).] 

[G with many arom. cpds. in pres, of condenses with loss of HCl to yield comsp. 
bensalorotophonntie (chalcone) derivs.: C with CeHs + AlCb, however, gives no (41) 
chalcone (see above); C with toluene + .^ICb yields (41) 4'-methy]chalDOne, m.p. 76* (41); 
C with o-xylene + AICI3 in CSj gives (63% yield (41)) 3',4'-dimethylchaJcone, m.p. 72-73" 
(41); C with wv-xylcne + AlCb in CS 2 yields (41) 2\4'Hiimpthylchalcone, oil, b.p. 218-219* 
at 11 mm. (41); C with biphenyl + AlCb in CS) gives (78% yield (45)) (11) 4'-pheiiyl. 
chidrone, m.p. 155-156* (45), 165* (11).] 

[Similar chiilcoiie formation orcun with many arom. othprs; e.g., C with aniaolc + AlCli 
in eSa gives (42) 4'-methijxyrhaIrone [Bril. Vlll-ias, VIlIi-(580)], m.p. 106-107* (42); 
C similarly with phcnctole gives (42) 4'-elhox>Thalr‘one [Beil. VIII-1931, m.p. 74-75* (42); 
C similarly with mctliyl p-tolyl ether gives (43) not only 2 -methoxy-5'-methylchaJc(me, 
m.p. 55-56*, hut also l>y dcmcthylation 2«hydn)xy-5-methylehaleonc, m.p. Ill* (43); 
C similarly with methyl 3, 4-<limethylphenyl ether yielus (13) 4',5'-dimethyl-2'-methoxy- 
chalconc, m.p. 78* (13); C similarly with methyl d-naplithyl ether yields (44) /J-methoxy- 
naphthnchtilcoiic, m.p. 138-140* (44); G similarly with diphenyl other yields (37) 4- 
phenoxychalcnne, m.p. 85* (37): for extension of this roaetn. to ethers of polyhydric phenols 
such as C i- -^ICb -f cateohol dimpth}i ether (voratrole) (1 :7r)60) (44), resoreinol dimethyl 
ether (1 :7570) (13), resorcinol dictliyl ethej (1 .’7585) (13) (43), hydroquinone diethyl ether 
(1:7185) (43), and pyrogallol trimethyl ether (1:7145) (41) see indie. lefs.] 

[Similar formalion of substituted ehalooncs occurs with C + AlCb + phenols; e.g., for 
cases of C with eH*rcsol (1:1400) (46), rcHorcinol (1:1530) (47), pbloroglucinol (1:1620) 
(47) cf. (48) see indie, robs ] 

[b with diazomethnne in ether gives (49) (50) (note both replacement of Cl and addn. 
to unsaid, linkage) 5-(diazoacctyl)4-phen3ipyTazoliiic, ciy'st. from CgHe + pet. eth.; 
m.p. 80-81* (49), 77-78* (50|.l 

[G + NaN» in ether gives (12% yield (51)) (52) cinnamoyl azide, cryst. from Igr., m.p. 
86* doc. (51 ) (52) ; this cpd. on htg. above m.p. or preferably in C«H6 readily loses Ns and 
rearr, giving (77% jield (5;)|1 (51) (52) stjTyl isocyanate, b.p. 107* at 12 nun,; this isocyan- 
ate (or even its azide precursor) with aq. at 50* yields (51 ) A’j^V'-distjTylmva, m.p. 213-214* 
(51); for its reactn. with McOH yielding (52) methyl AT-Btyrylcarbamatc, m.p, 126", with 
EtOH yielding (52) ethyl N-styrylcarbamate, m.p. 87", with ammonia gas in dry ether 
yielding (51) A^nstyrylunia, ni.p 143", or with aniline yielding (52) A-phcnyl-A-etyTyluroa, 
m.p. 217", see indie, refs.] 

[C with free NHsOH in CsHb gives (100% yield (16)) cinnamoylbydroxamic acid, cryst. 
from hot EtOAc by addn. of Igr., m.p. 119.5® (16), 111.5® (54).) 

[C htd. with urea at 70* gives (44% yield (55)) (56) A’-cinnamoylurea, m.p, 208-209* 
(55), 197* (66).] 

(For reactn. of C with CAMgBr see (58); for reactn. of C with cellulose see (59); for 
reactn. with o-aminothiophenol yielding l-styrylbcnzothiasule see (60); for reactn. of C 



ONNAMOYL CHlOim^ 
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irtth MMOuiobaiiaie Boid and riag cIobuk (d inteiniediate iii‘(iiiiuiaini9laniiio)beuMiio 
add to l-(Ar),Of}rridanthfooe-2', m.p. 406°, bob |01|.] 

(C with MeOH yields meUiyl dnnaoate (IdOW), m.p. 30°; C with EtOH yidds ethyl 
eSmtanate (1:4306), b.p. 271°; C with phenul (1:14^) gives (63*76% yield |62|) pheii]d 
danamate, ciyst. from 06% alo., in.p. 75-76° (62).] 

0 en hydnilyBis yields cinnamic acid (1:0735), m.p. 133°; for the amide, anilide, p- 
tohudide, and other derivs. corresp. to G see cinnamic add (1:0735). [For teaotion of 
C with piperidine giving 93% yield dnnamoinperidide, m.p. 122”, or with maphdine giving 
90% yi^ dnnamomorpholide, m.p. 04°, see (63).] 

■!HM |1) Meyer, Manatih, St, 426 (1901). (2) van Nieuwenberg, MUcnchim. Aela 1, 71-74 
(1037). (3) Bergs, Wittfeld, Frank, Her. 17, 1621 (1934). (4) LnCourt, Cmpt. rend. M, 260- 
282 (1937). (6) Michael, Smith, Am, CAam. ,7. M, 26 (1908). (6) Liebermaim, Ser. 81, 3872- 
3373(1888). (7) Kooh], Wenake, J. dm. CAem. Soe. M, 1418 (1637). (8) KoUrauach, PongraU, 
ifoaoiiA. 64, 383 (1634). (6) Claiaeu, Autveiler, Bur. 13, 2124 (1880). (10) Boradhe, Peter, 
Ann, 463. 153'156 (1927). 

(ll)Bergmaun, Wolff, /.Am. Chem, Sae, 54, 1646-1047 (1932). (l2) Reoary, Rritor, Soen- 
derop, Ber. ft, 76, Note 3 (1917). (13) von Auwen, liimie, Ber. 64. 2220-2222 (1931). (14) 
Rupe, Aim. 311, 318 (1900). (15) von Auwers, Srhnudt, Btr. 46, 483 (1913). (16) Jones, 
Maun, J. Am. CAem. Jt'ee. 41, 2534 2536 (1027). (17) Clark, Bell, Trans, Boy, Soc, Can. (3) 
17. lU 97-103 (1933). (18)Ro9toski, Ann. 178, 214 (1875). (19) Griffin, Nelson, d. Am. CAem. 
Sot, n, 1663 (1915). (20) Sue. Cliem. Ind. Basel, Biit. 401,(M3, Doe. 14, 1933; Crni. 1614, 11 
2133; f^eh 732,078, Bept 13, 1932; Cent. 1964, 1 287. 

(21) UUmann, Nadai, Ber, 41, 1871 (1908). (22) .Adams, Uhlich, /. Am. Chem, Sae, 42, 606 
(1920). (23) Clarke, J, Chm, See- 67, 892-893 (191(1). (24) Neunhopger, Nordel, J. praki, 
Chem, (2) 144, 63-66 (1935). (25) Rosennmnd, Zetscho. Ber. ft, 1483 1484 (192;i). (26) 
Zetsoha, Swiss 92.404, Jan. 2, 1922; Cent. 1132, IV 889. (27) Gelissen, Cer. 480,363, Aug. 7. 
1929; Dutrh 14,663, June 15, 1926; Crnl. 1129, II 2831. (28) Gerhardt, Am. 87, 76 (1853). 
(20) Edeleanu, Zaharia, Bui. CAi'm. Soc, Aomd^id Biitnie 3, 83 (1900). (30) Wedokiiid, Ber. 14, 
2074-2075 (1901). 

(31) Gaiopoidoa, PnkUka t, 347-353 (1931); Crni. 1112,1 3172; C.A.Zi, 3204 (193,3). (32) 
LaCourt, Btdi. soe. cAim. Bely, 41, 428-433 (11)37). (33) Lunpe , Miloliedzk.t, Bn. 46, 2237-2238 
(1013). (34) Fischer, KuscI, Btr. II, l(iG-lb7 (1883). (35) Lamiw, Blaudcruwiui, Blumon, 
Baesntti Chem. 17, 216-225 (1037); Cent. 1627, II 2988. (36) Hieim>sch, Ber. 41, 116 (1914). 
( 37 ) Kohlm, Heiitage, Buruloy, Am. Chen. J. 44, 64-66 (19111). (38) McKeiiiie, Barrow, J. 
Chem. Soe. Ill, 72-73 (1921). (39) von Auwers, AuBeuborg, Ber, St, 110-111 (1919). (40) 
Idebarmaim, Hartmann, Ber. 25, 2128-2129 (1892). 

(41) von Auwors, Rim, Ann. 562, 290*299 (1933). (42) Rtockbausen, Giittetmaun, Bsr. 25, 
3535-3537(1892). (43) Simouis, Lear, Ber. 56, 2911-2912 (1926). (44) Mniiti, Goss. cAtm. itoi. 
61^45-48(1930). (45) lluchmaon,Wise]ogle,d. Am. CArm.Bw. 51, 1550 (1934). (46)N«urath, 
Mmalth. n, 1148-1149 (1906). (47) Shiuoda, Sato, J. Bharm. Soe. Japan 48, 109 -114 (1928); 
Cent. IMS, II 1885. (48) K. W. ^weumuud, Al. Roaonmuiid, Bor. 61, 2611 (1928). (49) 
Grundmaun, Ann. 581, 35, 48 (1936). (,>0) Bradley, Suhwuraenhach, J. Chm, Soe. 118^ 2909. 

(61) Jones, Maaon, J. Am. Chm. Soe. 45, 2331-2532 (1927). (32) Fonter, J. Chm. Soe. 81, 
437-138 (1909). (53) NeUee, Ber. IS, 1347 (1932). (54) Thiele, Pickard, Ann. Ml, 194 (1899). 
(66) Jersmenowska^iienldewiciuwa, KoanM Chm. 15, 510-515 (1935); CviU. IIM, I 2564; 
C.A, tt, 2933 (1936). (36) Clark, Moure, MScArlhur, Trane, hoy. Soc. Can, (3) 88, 111 
69 (1934); Cent. IMS, II 45; C.A. II, 1078 (1935). (57) Hugaaawa, Tsudu, J. Pham, Soe. Japan 
M, 108-105 (1930); Cent. UM, 11 3670; C.A. 21, 5830 (1938). (5S) Krihlor, Heritage, Am. 
Chem. J. a, 30-31 (1905). (59) von Frank, Meudrayk, Ber. 12, 875-887 (1930). (00) Mills, 
Whitworth, J. Chem. Soe. 1627, 2748. 

(61) Seka, Ber. 58, 1778-1781 (1925). (62) Womaek, MrWhtrter, Ory. Synlhssei tt, 77-78 
(1940). (63) Cromwell, CaugUan, J. Am. CAem. Soc. 67, 904 (1945). 
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S:OSi0 >«HLOKOPaBmBTHn.m(>l» CtHKXa BdLVn -801 
(4-ChloroiiroiNopheiume) rWi VH — 

HP. 85.8” ear. |1) B.P. ISS" at SO mm. (1) 

134-137* at II mm. (3t 
30-36° (2) 110’ at Smm. (4) 

load, aq.; id. ale., ether, CSt, and moat oq;. aolv. — Cryat. from aba. ale. at —15* (!)■ 
(For prqm, from firopionyl chbiride (3:7170) (2) (31% yield (4)) or propioiiie anhydride 
(1:1100) (1) + chlorohenzeDe + .AlCIi see (1) (2) (4); for prepn. from p-cUonKcinetb- 
oxyaiyieoe (68% yidd |3)) by htg, in a.t. 2 hra. at 300’ aee (3).] 

. C on treatment with »4)utyl nitrite + dry HCI gas in ether (IH^) (13% yield (4)) 

4«hloro-iaonitroaopropiophenone, ndk. from dil. ole., m.p. 122-123’ (4); 114’ (1). [C + 
NaOEt in aba, ale. + n-butyl nitrite yielda (1) only p-chlorobennoic aeid (3:4940), m.p. 
243’ (1).] 

0 >>Cliloro|irod<Vbau»e oaime: from C + hot ak. NHjOH adn. (2); Kta., m.p. 62- 
62.S’ (2). 

O p-Chloroproplopliettone semicarbazene: ndla., m.p. 175-176’ (3). 

IrlSM (1) Edkins, LinncU, Quart. J. Pham. PhamaaH. 1, 203-22D (1938); Cent. 1M7, 1 4781; 
C.A. M, 8724 (1938). (2) Collet. Compl. rend. 128, 1577 (1898). (3) Lauer, Spielnan, J. Am. 
Chan, Sae, St, 4928 (1933). (4) HuitunK, Muneh, Ouesley, J. Am. Chan. Soe. SH, 1091 (1936). 


3:0350 S,6-DICHLOROBE]!lzyL CHLORIDE CrH^Oli 



H.P. 36’ (1) 


BeiL S.N. 466 


Chyet. from MdlH (1); n«l.p that C has same m.p. as 3,5-dicMorobeniBl (fiddoride 
(3:0370), but the m.p. of a mixture of the two is dcptemed (1). 

[Fur piepn. uf C from 3,.Vdirhlor(ihenayl ale. with PCIs (91% yield) see (1|,] 

S;lin (1) Aanaer. Lode, IfonetiA. IS, 347 (1933). 


3:0360 8,1-DlCHLOROBIPHEim. 


Cl CuHaCli 

f>o 

Cl 


BaOeV — 
Vi- 
Vr(484) 


HsP. (11 B.P. 1 60’’ at 16 mm. (2) 
lea** at 10 mm. (1) 

[For piepn. from S-phenyM^d-rlihydrnrpsnTriiiol [Beil. V11-7D6] by conveninB witli 
PCIb in CHCU to 3,.!)’’^('hlt»ro-l-pfaoiiylcyrlohpxadiene-2,4, coiorlem oilp b.p. ]56” at 10 
mm. (I)y wbirh in CIK'Ib on tmatment vkith CI3 fint adds 2CI3, then splits of! 2HC1 to 
yield C, see (1|; for prepii. from 3,5-dicli]or()-2-aminobiphcnyl via replacement of -NH| 
by —H via diazo reaetn. see (2).] 

C (5 g.) in AcOH (12 ml.) on nitration with mixt. (liOml.) of equal vols. fumg. HNOt + 
ArOH yields (1) mainly :i,5^chloro-4'-nitrobiphcnyl, pale ypL ndls, from ale., m.p. 146” 
il)f acGompanicd by a smaller amt. of 3,5-dicUoro-2-nitrobiphenyl, ndls., m.p, 75” (1), 

C cm oxidn. with CrO» + AcOH ^idds <1} (2) 3,&dichlorobenzcnc add (3:4840), iii.p. 
183” (Up 188” |2|. 
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lifMI tl) Hmkfll, Hey. J. Chan» Soc, 2766-2791. (2| Searborouiji. Welsn, Chmn» Hue. 
im,Q3. 

3:6370 8,6-DlCHLOROBENZAL (D1)CHL0R1DE C7H4Ca4 BdL S.Np 466 

Cl 

^ y -CHOi 

1C.P. 36Jt' (1) 

ColorlesB ciyst. from MeOH or from dil. AcOH; eae. eol. usuol org. boIv. [Note that C 
ban same m.p. as the closdy related Sjd-dirhlorobeiuyl chloride (3 : 0350) but that a mixture 
of the two becomes liqiud.] 

[For prepn. of C from SjS-dichlorobenzaldehyde (3: 1475 J with PCls (80% yield) see 

( 1 ).] 

C on hydrolysis with fumg. H 2 SO 4 as directed gives (71-80% yield ( 1 )) 3,5-dichlorobeii- 
laidehyde (3 : 1475) (for study of rate of hydrol. in 50% sic. at 83.5° sec |2)). 

1:IB7I |1) AsingDr, Lock^ MmtaUh. 62, 347 (1933). <2) ABinser, Lock, MonaJtsh. 12, 337-338 
(1933). 

8; 0372 8,4,6-TRIMETHirLBENZyL CHLORIDE CioHuCl BeU. S.N. 409 

(o^-Chloroisodureue) CII 3 

CH,<( 

CHa 

M.P. 87° (1) (2) (3) (4) B.P. 180-131° at 88 mm. (I) 

121-123° at 19 mm. ( 2 ) 

119° at 16 mm. (4) 

114-116° at 10 mm. (3) 

[See aUo the uomcnc 2^ifi4ri7nelhylbenzyl chlcride (3'.9702).| 

Colorless cryst. from olr. (4). ~C blisters skin (3|. — [Equiv. conductance of C in 
liq. S0| is 10 times that of benzyl chloride (3:8535) (3| ef. (5).] 

PREPARATION OP C 

[For prepn. of C from l,3,5-trimcthyll>enzenG (mesitylcnc) (1;7455) with formalin 
(1:0145) + eonc. HCI + HCl m at 55° for 5^4 hr.s. (yidds: 5.5-61%, ( 1 ), 29% ( 3 )) (some 
a^iCK^-dichluropeiitamethylbcuzciio - 5»a'l,3-(chluromethyl)2,4.r)-trimothylbeiizcnp, cryst. 
from pet. eth., m.p. 105° (1| (3|, is also formed) see indie. rofs.| 

[For prepn. of C from mesitylenc (1:74.55) with eldoromcthyl methyl ether (3:7085) 
+ SnCU (yields: 60% (4| cf. ( 6 |), or in ArOH without other rat. (yields: 80-85% (71, 80% 
( 2 )), or with chloromethyl ethyl ether (3:7195) -f SnCU in CCU soln. at - 6 * (70% yield 
(Bi)j see indie, refs.] 

CHEMICAL BEHAVIOR OF C 

Reduction. [C with H 2 + Pt cat. in ale. soln. gives (80% yield (3) cf. (7)) 1, 2,3,5- 
tetramiethylbenzeDe (isodurenc) [Beil. V-430, Vr(329)) (9), liquid, b.p. 195-197° at 760 
fflm.,f.p. -24°, 24“ = 0.8906.1 

HyitolyiU. C on hydrolysis (no details ( 2 |) gives 2,4,6-trimethyibenzyl ale. (mesityl- 
carbinol), ndb. from ale., m.p. 89° ( 2 ), 88-89° (10) (3) (11), 87° (12) (corrosp. iV-phenyl- 
carbamate, m.p. 124-125° (11|). 
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CqiimriM to oikan. |C with MeOH/KOH at 100° for 3 hn. Rives (79% yidd |3)) 
methyl 2,4|6-tiim0thylbeiisyl ether, oil, b.p. 109-110° at 15 mm. {3); C with EtOH/KOH 
dmilArly gives (77% yield (3)) ethyl 2,4,6-trimethylbeiuyl ether, oil, b.p. 114-115° at 
14 mm. (3).] 

Coaverslon to esters. [C with AgOAc in AcOH at 100“ for 3 hrs. gives (70% yidd (3)) 
2,4,&-trimethylbensyl acetate, oil, b.p. 136-137“ at 15 mm. |3); this ester cm hydrolysis 
with 15% aq. KOfl at 100“ for 3 his. gives (91% yidd (3)) 2,4,6-trimethylbeiisyl ale., 
m,p. 83-69“. (See also above.)] 

CoDversion to nitrile. C in ale. with aq. NaCN (1) |13| or KCN (4) |8f, or C with 
CuCN in pyridine |14| of. (1), gives (yidds: almost 100% (13), 89-93% (1)) mesityUee* 
tonitrile, cryst from pet. eth., m.p. 79-80“ (1), 79° |4); b.p. 160-165“ at 22 mm. (13), 
150-155° at 15 mm. (4), 190“ at 11 mm, (8); this nitrile on hydrolysis with Bl)t. 50%HaSO4 
under reflux for 6 hrs. gives (87% yield (1)) mesitylocetic arid [Beil. JX-563, IXr( 219 )], 
ciyst. from dil. sic. or Igr., m.p. 167-168“ (1) (note that partial hydrolysis may give medtyl- 
acetamide, m.p. 216 “ (8)). 

Bebavioh of Cl WITH Obganometaluc Compounds 

With HcMgl. [C with McMgl in dry ether undergoes mainly a coujfling naction 
giving (86% yield (15)) 1,2-dimeBitylothanD, m.p, 117.0-117.5“, accompanied by a little 
ethylmcsitylene (l-eUiyl-2,4,6-trimcthylbwi2ene), b.p. 212-214“ (15), 210“ at 725 mm. 
(16), DIS * 0.894 (16), r<i? = 1.5074 (16) (corrcsp. dinitro deriv., m.p. Ill* (17), 109- 
111“ (17) (15)).] 

With fflisc. reactants. [C with diethyl 8odiomalonjtt.e gives (4) diethyl a-(2,4,6-tri- 
methylbcnsyl]mnlunate, m.p. 36°, b.p. 195-107“ at 15 mm. (4). — C with ethyl sodio- 
benioylacctate gives (21% 3 ield (18)} ethyl cx-(2,4,6-trimethylbensyl)bensoylaoetate 
which upon alk. hydrolysis give.i (45% yield (IS)) the ketone l-benzoyl-2-me8ityletha]ie, 
ndls. from MeOH, m.p. 85.0-85.5“ (J8).j 

OrsasR Reactions of C 

[C (1 mole) with hexamethylent'diamine (1 mole) in CHCI 3 refluxed 3 his. gives (96% 
yield (19)) corresp. quaternary salt, this prod, in aq. refluxed 4 hra. does not 

give the RXi>ertcd mesitalddiydc but instead (75% yield (19)) di-(2,4,6-trimethylbeDsyL 
ajmno)meth!Uie, cryst. (rum do., m.p. 151.5-152“ (19).] 

(Ql /f-(8,4,6-TrimethylbeDzyl]^thslimide; ndls. from ale., m.p, 200.5-210“ (19). [From 
C with K phthalimidc at 170-180“ for 4 lira, as directed (19) (63% yield (19)).] 

2: ins (!) Fuson, Rnhjfihii, Org, Synihesn 25, 65-H8 (1945). (2) Vavon, BuUe, Calin, Bug. rae. 
chin. (5) 6, I02ii^l0:j3 (19:39). (3) Nauta, Dien'>ke. Rtr. trait, chini. 55, 1000-1006 (1936). 
(4) Hoch, Compt. n>nd. 112, 1405- UtKi (1931). (.*)) Nauta, Wuis, Hec, trai). c/iim. 56, 540 (1937). 
(6) Sonmiclet, rend. 157, 1443 (191.3). (7) Viivon, BoUe. Compt. rend. 2M, 1K26-1828 

(1037). (8) Sordes, Compt. rend. 1S5, 248-249 (1932). (9) Siuith. Org. i^yniheseB, Coll. VoL 
2 (lot ed.), 300-362 (1943); 11, 0G-G9 (1931). (lO) Fusou, Soutiiwick, Rowland, J.Am. Chm^ 
B0C. il, 1112 (1944). 

(11) Cans, Bull. soc. ckim. (4) 7, 842-843 (1910). (12) Ibck, Lock, Schmidt, MmaUh, 11, 

412 (1934). (13) F'uMin, Coriw, McKeever, /. Am. Chm. Soc. S2, 3250 (1940). (14) Newman, 
J. Am. Chom. Stx. 51, 2472 (1937). (15) Fufwn, Denton, Kneisley, J. Am. Chm. Soc. 11, 2652- 
2aM (1041). (16) Smith, Kwm, J. Am. Chfin. Soc. 61, 28.5-286 (1939). (17) Smith, Kian, 

J. Am. Chm. Soc. 61, 005-996 (1939). (IK) Fueon, Uilyott. Hickson. J. Am. Chm. Soc. H 
410-411 (1939). (19) Fuson. Denton, J. Am. Chm. Soc. Ut 654-056 (1941). 
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aiOSM li-CHLOROTBTRADBCAllOM CmHi^ M-BJI.U 

(»><]hlorD-fi-tetradecyl CEs.( 0 Hs)ii.CH 40 H 

akohol; (u-chiuromyrifityl alcohol) 

ILP. 37-38^ (1) B.P. 156-160’’ at 4 ma. |1| 

CctoleaB cryst. 

[Fbr prcpii. of C from a!,b>-totnu]eramethylene glycol [Beil. ls-(564)| (m.p. 85”) with 
SOCSi + dimethyluniliuo in CaHe (4;i% yield) or by htg. with cone. HQ (32% yield) see 
( 1 ); note that by the iint method a little 1,14-dit'hloroirtradGi'ane, ciyst. from MeOH, 
iiLp. 40”, is also formed.] 

0 li-Cblorotetrade^l JV-phenylcarbamate: Ifts. fiw It. put., m.p. G8” (1). 

I:I8M (1) Dennett, Gudgeuu. J. <Suc. 1188, 1070-1681 . 


3:0380 S,4,6-TR1CHL0R0T0L11BN£ 



CtHbQs 


BeU.V- 399 
Vi- 
Vr(a33) 


MJ>. 38” (1) 

3a” (7) 

33-34” (2) (3) 

31.9-33” (4) 


Colorless ndls. from air. |2); ras. vohiilp with (2). 

[For prepn. of C from 2,4,6-tricliloru-:Wiiniriotolui*iiP [Beil. XII-873| via diasotiaation 
and rcaction wiili ale. see (2) (1) (4) (7); from fHdi]oro-2,4-diamin()tulueno via tetraaotisii- 
tion and use of CU 2 CI 2 reaction set* (3).] 

[C with Clj in pres, of .'VI 'Hg yieJiLi (5) 2,3,4,6-tefriirhh»roti)lurne (3:2480), m.p. 89® 
(5), but C with CI 2 at 2(K1” gives (82% >iel(l (7)) 2,4.(vtrir'hlon.ilH*ti2al dicliluride (3:0142).] 
t on monoiiitration with rold fiimg. IlNOa yields (2) (1) (6) 2,4,f)-tri(‘hloro-3-aitrgtolueDe 
[Beil. V^J, ndls. from Art)H + KtOH (2» or dil. AeOU (C), m.p. 54” (2) (6), 50® Jl); 
C on dinitration (2) yields 2,4,6-tni'h]on>-3,5-dinitrutoliiene, nyst. from AcOH, m.p. 
178-180” (2). 

C on oxidn. w^iih dil. HN (>3 readily yields (2) 2,4,r)-triehlorubenzoie arid (3:4545), 

m.p. 160-161” (2). 

\ 

1:1181 ( 1 ) Buret, Trpi^ovska, Cexkmlm. TJkdmkha 15, 179-lSO (1935); Cm/. IWy 

1 1209; C.A. 36, 1753 (193G). (2) (V>hen. Dukiu. Chnn. Sue. HI, 1335-1336 (1902). (3) 
Morgan, Drew, J. Chtmi. .W. 117, 7Mi (I020j. (4) Muryolt, H«bb.<. Gms^, J. .4m. iVutm. Soc. 
13,2821(1940). (.5) Colon, Dakin, J.CA<!m.A'0c.H5,1284hl2h5 (1904). (6| Ditrofi, 'IVpifiavska, 
ioBajiu CeHlmlm. Likdrnkiva 17, 185-195 (1937); Cm/. IttS, I 872; C.A. 88, 923 (1038). (7) 
Lock, Bor. 86 , 1532 (1933). 


a: 0995 d^>,a'-DlCHLOROSUCCim 
(bl)CHLORlDE 


ILR 39^ (1) B.P. 78.5” at 7 mm. (1) 


CO-CI 
H— Cl 

i 

Cl — (!/— H 



C 411 AC 14 


Beiin- 

n,- 

llr(558) 


[For prqin. of C from dl-oy-dirhlorosnccimc acid (3:4711 ) with PQ 5 (2 niolea) (yidd 

100%) see UM 





BOUM 


8:080^:0400 


C on lin^l^rsig yie&dfl |1) d,{-cir,a'-(ficliloramimiue acid (3:4711). 

(C with CaHfl + AlGj given (66% yield (]}} Bcdely d,M,dKBpUoKKl^MibttuoylBlh^ 
(dM3<Kchhiro-14-<iiphenylbutattdicjiu'-l^ m.p. 86" (2) (3).J 

8;iW (1) Lut*. J. Am. Chm. Soc. 41, 1110 (1927). (2) Conant, Lut*. /. Am. Chm. Soe. 47 , 
886 (1626). (3) Lute. J. Am. Chmt. ,Soc. 48, 2908. 2911 (1926). 

3:0400 S,6-DICHLORO-4-BI£THyLPHEIfOL OH Beil. VI -408 

(2,6-DichlorcHjKreBol) a/\jl VIr(804) 

Vlrim) 

Clli 

M.P. 89" (II 01 (7) (111 B.P. 138-130" at SB mm. (8) 

88-30" (41(91 130^136" at S7 mm. (5| 

38" (8) 125" at 16 mm. (6| 

Ndlfl. from hot cone. Igr.; spar. sol. aq.; eas. so), air.. Pthrr, AcOH. — C fomis a mono- 

hydrate, C.HjO, m.p. 42“ (4) (J|. — [For rr3*Btellngraphir data sec (2|.J 
(For prepn. of C from /M«reH()l (1 : 1410) with CI2 (1) in CClt (7) (6) or in aq. NaOH (8), 
or with SO2CI] (2 molcB) (9), pcv indie, n'fa.; from 4-n)ethy]pheDoldiBulfonic acid'^,6 
[Beil. Xl-261, Xli-(62)| willi CI2 in aq. aoJn. see |3|; from l,2,3,t],5|5|6-hpptacfalorD-l- 
methylcyclohcxanon(!-4 [Beil, VlI-19] by redurtiop with SnCl2 (poor yield (7)) or fhim 
3,5<iiclilort>.l-meiliyJ-l-(ljehlon»fnetliylr>Tlohexadien-2,5-i)iiM [Beil. VlIi-(99)] by re- 
duction with Zii 4 AeOH (l| sw indie, refs.; from '*thyl SjO-dichloro^hmethylphenyl 
ether by elcAVAgo with rune. li('l s(>e (6| althougli identity of prod, is doubtful.] 

^ |C with dry NHs gjw forms at room temp, a mol. cpd. C.NHs; at -15" a mol cpd. 
C.2NH3 (10|; C with ale. NHg htd. in h.l. sliort time at 100® gives (1) an XH4 salt, 

(iNH4, colorless ruils.r m.]). 125®, which .sublime unchanged and from whoso aq. Boln. 
aeidificatiOTi reppts. C {]) (dif. from 4,6-dichloro-2-methylpljODol (3.1020) q.v.)] — [C 
also yields a .yellow silver salt (11 1 (12) which in light rapidly tums green and docompOBes 
( 111 ( 12 ).] 

[C in AeOH with rone. HNO3 in eold gives (yield: 92^ (6), 82% (7)) 2j6-dic.hlQio-4- 
methyl'^iuinitrol, aim enlorless ndls., m.p. 74-76® ((>| |7|, 80- 82® if taken in warm bath 
(6) (for study of rcai'tiuns of this pnxl. with Me(31T and willi EtOll see (13)).] 

[C with warm dd. HNOs (1) - J 1 ,1 readily oxidizes yielding (1) as the only solid product 
oxalic acid (I :044 j); 0 on oxidn. with CrOs in AcOH yields (1) an acid, C7n40|Cls, m.p. 
156* U.C., which, however, is fiot the exjioi’ted 3,5HlichloTo-4-hydFoxybenzQic add, m.p. 
255:256".| 

[C on mohoKulfonation with fumg. H2SO4 (65% SO3) at 50“ yields (14) 2,8>dichlon>4- 
methylphenolsulfonic acid-3. | 

|C in MeOH/KOH witli Mel refluxed 5 hrs. gives (15) 2,6-dichloro-4-methylph«iyl 
methyl ether, b.p. 234® (15). vhich on exidn. with dil. HNOs (J) = 1.15) by refluxmg for 
50 hrs. yields (15) 2,tVi]irhlor(}-4-mcthnxyhcnzoic acid, m.p. 200-201® (15); the ethyl 
ether of C is an oil, b.p. 147-154® at 1C mm., and hus been repuiied by indirect means (5)0 

Q 8|6-DiGhloro-4-’]nethyl|iheny] acetate: Ifts. from dil. AcOH, m.p. 48° (7). 

O 8,6-Dl€hloro-4-methylpheDyl benzoate: tbls. from dil. ak., m.p. 91® (7) (4). [From 
C on htg. with benzoic anhydride (1 .0595) (7J | 

a:l4il (1) Claus. Riemann. Rrr. II, 1599-1661 (1S83). (2) Groth. Miers, Ser. 17, 2532 (1884). 

S Datta, Mittcr, J. Am. Clam. Soc. 41, 2034 (1919). (4) von Auwera, Ber. 44, 800 (I6II). 

Autenrieth, Mttlilinghaus, Ber. S6, 41(^4 tl906). (6) Joip, Kenner, J. Clum. Soc. HU* 
1666-1867. (7) Zincke. Am. W, 278. 289-291 (1903). (8) Chulkov, Parini, Baishev, OiIb. 



8:0*00-S:OMX 


DIVIBK)N A 


Ck«m. M. (I7A.AJt.) 1, 410-412 (1037) ; Cent. IHS^ n 303; C.A. tl. 7047 (1037). (0) Mumk, 
Unlwrti-Zuudi, Ow. cMm. itol. N, U 40IM01 (1806). (10) Koreijpiiald, Cenl. IM, II 800. 

(ll|,HaatiMh, SoboltM, Ber, 41, 4877, 4870 (1007). (12j Hunter, ^tbnuim, J. Qtn, Chtm, 

IVAS.B.) 7, 2230-2234 (1037); Cent. IMS, I 3.S32; C. A. », 618 (1938). (13) Jgnae, Xeonar, 
CkMi. Sue. IHl, 1043-1030 (14) WeQer, Better (to LG.), Ger. 337,430, Aug. 24, 1931; Omt. 
ion, U 2371. (16) Bertoiii, Oon. ehim. ilaL 99, IT 37-38 (1890). 

8 ! 0410 SiO^lC^DiOHOBBHZYIi CdLOfiil^S C 7 H 1 CI 1 BeiL SJf. 400 

a 

M.F. 80-40’ (1) 

Colorless ciyst. from Igr,, ether, or rIc. + ether. 

[For prepD. of C from 2,Michloroiolucne (3 ; 6270) by treatment at b.p. with Cb in 
U.V. light see (IM 

C with Mg in dry ether gives 9(i% yield 2,rHliehlorobenzyl MgCl; this prod, upon 
treatment with CO| (1) or with methyl chlomfonnste (3:5075) followed by appropriate 
treatment yields 2j6-dichlorophenyliu;etic acid, eryst. from ole., m.p. 157-1 58" (1). 

1:M1I (1) Austin, Johnson, /. Ain. Chem. Soc. 64, 658<659 (1932). 

3:0422 OCTACHLOILOCirGLOPENTElfE CbCU Beil. V- 62 

cla C ' ceil 

cw!; (!x!i 

V 

Cl 

M.P. &P. 

41* (1)(B) 283-884’ It 783 mm. (5) (6) = 1.8: 

4(M1‘ (7) 283’ ( 1 ) 

40’ (2) 183’ it 80 mm. (2) 

30’ (3) 140° It 10 mm. (4) 

38’ (4) 

32’ (10) 

\^akohexadd(»^lnM (3:6425).] 

Colorless eryst. from 957p ale. |4) or KtOH contg. 5% tetrachloroetbylene (3:5460) (3). 
[For prepn. of C from pentachlororyclopenteiione [Beil. Vll-49] (7), from cither the 
higher^ or lower-melting stereoisomer of hpxachloro('yL']np(.>ntenonc [Beil. Vll-49) |1)| 
from dibromo-dichloro-cyclupentauetrione [Bpil. VI 1-853] (8), or from xonthogallol (tetra- 
bromocyclopentenedione [Beil. VIli-(321 )] (2), all with PClb in s.t., at elevated temps, as 
directed, see indie, refs.] 

[For formn. from nonarhloropentene-l (itself obtd. from hcxachloropropcne (3:6370) 
with trichloroethylene (3:5170) -|- AlCb (9)) by eliniiiiution of 1 HCl with sic. KOH 
yielding octachloropentBdiene-1,3 followed by rearr. to C by boilg. with AlCb aoe (3).] 
[For fomin. of C (together with CCI4 (3:5100) and hoxsu'hloroetliane (3:4835) by high- 
presB./high-temp. chlorination of chloropentnTU^ bce (4); by exhaustive chlorination of 
hexyl iodide, heptaldehyde, heptylio acid, etc. (5), of high-mol.-wt. hydrocarbons (6), or 
of 3H:hlonH5,6’dihydroxy-2'’(dichloromethyl)pyridine [Beil. Xll-164] (10), see indie, rds.) 

Note that C, formerly regsided as hexaphlorobutadiene-1,3 (3:6425), is currently (3) 
believed to have the structure octachlurocyclupentene; for Ramon spectra evidence see (11). 


Vi- 

V|- 


n? - 1.5660 (4) 



BDLIDS 


8:M«l)-3:0440 


l!Mn (I) Zineln, SOftar, Bet. n, 3214-2215 (1880). (3) Butniih, Sin«er, Am. 488, 208 
(1831). (8) ftuhwirth, Btr. 14, 1700-1701 (1941). (i) McBee, Han, FiarlMi, Ind. Sttg. Ckm. 
n, 181-185 (1841). (6) KraiH, B*r. 18, 803-806 (1877). (6) Hartniaon, Her. 84, 1011-1026 
(1881). (7) Zinoka, Mayer, Ann. 887, 0 (1908). (8) Hanie, Ann. 158, 5H3 (1807). (9) 
Prina, Aee. (nta. cMm. 57, 661-662 (1838) ; 51, 1068-1070 (1832). (10| HoUtauim, Bar. 88, 1268- 
1270 (1889). 

(11) Ko^uaDh, Wtttek, Ber. 75, 237-232 (1942). 

8:0435 8,8,4-TBlCHlOROTOLDENE CIH, CtHiOi BriLV-888 

Vi- 
Vr(a32) 



M.P. 41” (1) (2) |3| B.P. 231-232” tt 716 mm. (1) 

. 40-41” (4) 

NdlB. from MeOH or EtOH; volatile with steam. 

[For prepn. of C from 2,3-diphlaro-4-aiiiinr)toluGiie [Bpil. XI1-090] via diazotiiation and 
use of CusCli reaction see (4); from toluene with AICI3 + (34% C + 40% 2,4,5- 

trichlorotoluene (3:21(N))) sec |2|; for frumn. of C (UiRether with other isomen) from 
toluene, o-chlorotulucne (3:8245), or /K-hlorutolucue (3:8287) with Cli see (1); from 2,3- 
dichlurotoluene (3:6ii45) or 2,4Kli('hlurot(iluenG (3:62M) with CI2 in pres, of Al/Hg see 
(5); for prepn. of C from its sulfonir arid by hydrolysis see (1) [7|.| 

[C with Cls iu pros, of Al/Hg yields (ti) i3,4,0-tetrarhlnrotQluene (3:2480).! 

C on monoiiitration |l) (4) by soln. in cold fumg. HNO3 yiidds a mononitro C [Betl. 
V'^3], ndls. from air., m.p. fiO-Ol” 1-1), 60” fl]; 0 on diiutration by wturming with a mixt. 
of 2 pts. fumg. HXOa and 1 pt. cniic. H2MO4 (1) (4) (‘f* U) yiidds 2,3,4-triehlon>^,6-dimtro- 
toluene [lh;il. V-345], ndls. from ale., m.p. 141” (1) (2), 140-141° (4). 

C on shaking with 2 pts. fumg. HiS()4 at 60” yields (1) (7| a monosulfonic acid (use in 
HCpn. of C from 2,4,5-triehlorotolucne (3:2100) which is not sulfouatcd under these condi- 
tions (1) (7)). 

C on oxidn. with dil. HNO3 in s.t. at 150” (4) 3ield8 2,3,4-trichlurobenzoic acid (3:4810), 
m.p. 186-187” (4). 

6:6425 |1) Mig, Ann. 287, 132, 1.37. 138. 140. 1.56 (1887). (2) 8ilherrad, J. Chem. 8m:. 127, 
2681-2682 (19251. (3) l.Cr., Brit. 287,178, May 9, 1928; Ceni. 1629, II 352. (4) Cohen. Dakin, 

/. Chffii. Sac. 81, 1327-1328 0902). (5) Ref. 4, pp. L339-1341. (G) Cohen, Dakin, J. Chm. 
Soc. 86, 1283 (1904). |7) IVeutsclI, Ann. 296, 181-182 (1897). T 


3:0440 CHLOROPIVALIC ACm CH3 

(^-ChlorcHK,®- ^ 

dimcthylpropionic acid) ■ 

Cl 6iis 


Hr 


-A- 


-COOH 


CiHiiOia 


Bea. &lf. 162 


ILP. 40-42° (1) B.P. 126-129° at 80 nun. (1) - 

[For prepn. of C from pivalic acid (trimethylaeebic acid) (1 :0410) with BO1CI2 'f diben- 
loyl peroxide in CCI4 see (1).] 

0 Chloropivilainide; pi. from aq., m.p. 108-109” (1). 

6:ill0 (1) Kharaaeh, Brown, J. An. Chm. Soe. 62, 925-929 (1940). (2| Kbaraiieh, Brown 
(to du Pont Co.), U.S. 2.302,228. Nov. 17, 1942; C.j 1. 67, 2018 (1943). 
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M 


9:OAn S^MIIimOR04,M>llIBimLHmA]!IK CiHt^ 

Cl a 

' CHi-i-CHi,OHtCHr-<^^ 

(!», <!:Hi 

II.P. 41-48’ (U 


Bill.I>167 

h- 

lrU»») 


[For prepn. uf C from 2,6-(limcthylheptaiiediol-2,6 [Beil. I-4M] |2) with cono. HG or 
AcCl see (21; from the rorrcsponding intcrnAl ether, viz., a,a(,a^a'-tetmmethylpellta• 
methylene oxide (2,2,t),(V-tetrnmetliylteirahydropyriui) [J^il. XVll-17], with HCl see (1).| 
C on warming with aq. readily bydrolyzoB (1) back to 2,6-dimethylheptanediol-2,G 
(monohydmte, rryst, from CgIIg, m.p. dO'dr; anhydroue form by heating monohydrate 
at 136-140", m.p. 70-77" (1). 

[0 in CqHb + ArOH treat<'d with Zu dust in a stream of dry HCl yields (2) mixt. of 
flf- and ^-oyologeranioib [Bril. Vl-60, Vli-(43)|.] 


8:I4U (1) Bniylants. Butl. aead. niy. Bcig. 19M, 275-282; Cent. J8N, 11 707; CA. 4, 1485 (lOlO); 
Roc. trav, chim. 21. 130-13:1 (1010). (2) Staudiuger, Widmar, HUo. Chtm. Acta V, 531, 54(h547 
(1920). 


3:0460 /}-CHL0R0PR0P10inC ACID CaHACl Beil. 0-849 

(3-Chl(iropropaii(iL(' a cid j CK%.CH 2 .COOH Hr (1 1 1 ) 

llr(886) 

M.P.42" (])(2) B.P. 204" (11) 

41.6" (3) 203 205" at 764 mm. |12| 

41" (4) (19) 127" at 86 mm. (13) 

40.5" cor. (5) 120" at SO mm. (27) 

40" (61(7) ' 124" at 26 mm. (1) 

39" (8) (9) 105-107" at20 mm. (14) 

38.5-39.5" (10) 108" at 12 mm. (J) 

lits. from Igr. or pet. eth. — Wry eus. bcjI. aq., air., CHClg; spfir. sul. dry ether. — Fairly 
hygroscopic. ^ C on bodg. slightly dec. to HCi + arrylir ar. U : 1020) . [Note that samples 
with m.p. higher than 42" may have contd. adipic an. (8).} [t'ur stabihty uf C in aq. auln. 
see (8).] 

[For prepn. of C from arrolcin (l;0n5) \ia addii. tif HC'l to «9-<*hloropropi(jinddehyde 
(3:6676) ^ subsequent uxithi. with fumg. HNO» (>ield: 65-70^e (14), 60-66% (16), 
60% (1)} see (16) (14) (7) (J) (16); fruni 3-rhlim>prup.inul-l (tri methylene rhlorohydrin) 
(3:8285) by oxidn. with rnui;. ITXO 3 (jicld; 78-79% l‘J)) (17) (13) (27) oridk. KMnOidS) 
see indie, refs.; from (^hy(lrox) 7 )ropionitrilc (ethylene rynuoliydrin) by hydrolysis with 
HG zee (10); from phusgeue 4- ctliylenr + A1C1.1 via hydrolysis of intermediate ^hlorri- 
pr^onyl chloride (3:6690) see (10); for other methods see Beil. 11-249.1 

C on htgi with aq. alk. or alk. carbonates (1 ) (7) (]9> or on passing over activated carbon 
at 230-240° at 250-320 mm. (21) loses HCl and yields acrylic ac. (1:1020). [The alk. 
zalta of C dec. even at ord. temp, girixig alk. rhlorides (3).| [For example of use of C az 
aouree of acrylic acid in Dielz-Aldcr addo. reairtioiiB see under 9,10-dichloroajithiBcene 
(3:4016].j 

C with PGa (12) or B0G| (22) yields /S-chloropropionyl chloride (3:5690) q.v., b.p. 
144". 

(1 8’) + pyridine (2 g.) htd. at 100" solidifies after 2 hrs. to give 100% yield addn. 
cpd. C.QiHbN, pr. from aba. ale,, m.p. 160" (26). 



09 


BDL1D0 


8:O4eOha:O07O 


Htaiyl b.p. 140-16d« «t70OttiiL (3;6706) 

Stiqrl ^-cUonproplDiuLtQ; b.p. 162-163" at 760 knm. (3:8200). 

— ^ /MiUiffoproplQiittiUde: unrecorded. 

O M^doropfopiimeiiiUde: cryet. from aq. or MeOH, m.p. 119" (23). [From /S^bhvo- 
propionyl chloride + lauline in acetone in 90% yield (23).] 

O /8-CUoropropion->toluidide: ctyst. from MeOHi m.p. 121" (23) (22). 

O /9-Phe&iay|iropioiiic odd: ndls. from hot aq. (24) or kr. (25); m.p. 98" (24)> 07-W 
(26). If>om C 4- phenol + NaOH. 36% yield (26).] 

I;6M6 (1) Moureu, Murat. Tampier, Ann. ehim. (0) U, 222-228 (1921). (2) Wooten, Ham- 
mett, J. Am. Chem, JSoe. 67, 2291 (19.^5). (3) lleckurlM, Otto, ficr. IS, ,220, 846 (Note) (1885). 

(4) Michael, Ber. 84, 4(J47-4048 (1901). (5) I.iimemann, Ann. 118, 90 (1872). (6) Lichty, Amt. 
US, 360-370 (1901). (7) Moiireu, Ann. chitn. (7) 2, 157-158 (1894)-. BuU. 9 oe. chim. (3) 6,^8 
(1693). (8) Sinipeon, J. Am. CKum. <Soc. 4i, 675 (1918). (9) Powell, Huntrees, He^berjE, 
Orff. Cell. Vol. 1 (2iirl uilj. lOb- 1C9 (1941). (10) Jacobs, Hcidelberiser, J. Am. CAcm. 

8ac. 89, 1465-1466 (1917). 

(11) de Barr, Ant. CW. J. 112, 334 (1899). (12) Henry, Conip^ rend. 166^ 114 (1885); J. 
prakt. CAem. (2) 81, 126 11S85). (13) Pnwell, J. Am. 8oc. 46, 2879 (1924). (14) Moureu, 
Chaiix. BvU. eoc. ehim. (4) 3S, 1360-1364 (1924). (15) Moureu, Chaux, Orff. SunBueee, Coll. 
Vfll. 1 (2ud ed.). 166-168 (Ll)41). (16) Arndt, Ber. 66, 1276-1277 (Note) (1923). (17) Rojafan, 
Her. M. 3116-3117 (1921). (18> Brit, (lu I.G.), 479.6fK), Mar. 10, 1938; Cent. MS, 1 3838; 
French 824,489. FcIj. 9, 1938; f\A. 32, 5857 (10.38). (19) Pace, (7aa. Mm. ital. 60, 58CNI82 
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Colorless unt (^speniolly hyf;ros(;i»pin ndts. * 

[For iirepn. of (' I'rrun trndilonKUTylii- :irid rhltiride (3:5845) by addn. nf CI 2 in bright 
sunlight sec (I).] 

C with AlCla (1 mole’) at (K)'’ decomposes in twu wnjT? (1). leading on one hand to CO 
and h(*xachlojvthnne (3:4835), and on the otJicr t-o phasgenc (3:5000) und tetmchloro- 
Rthylcnc (3:5460). 

[C with C«He + MCI 3 yiclth. (1) plieiiyl pcntai-hloroethyl keUine (a,a,j9,)},iS-pentachloni- 
propiopheuone) [Beil. VllVllori), m.p. 83“ (1).] 

C on hydnilysts yields isMiL'iehlonipTiipioiiic acid (3:4805). 

8;S479 ( 1 ) Bpesolum, Hasselbach, Rec. trav. ehim. 39> 11—13 (1913)* 
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CkHiOg BeiLVl - 186 
VIi-(lOO) 
VIr(174) 


1.SIS8S <23) 

njf = 1.5480 (23) 

- 1.M00 (U) 
1.6879 (3) 

- 1.6690 (14) 


{See also o-chlaropfienol (3:5080).] 

C has disagreeable and persistent odor (15| for study of strength of which in aq. soln. see 
(16), — C is spar. sul. aq. at ord. temp, (for details see (17)); but C is eas. sol. ailc., ether, 
CsH«, CHCI3, CS2. — C (like its (Hsomer (3:5980)) is volatile with steam (fpr studies 
see (18|) even from soln. in oquiv. aq. NaOH (19| (dif. and sepn. from 2.4-dichlorophenol 
(3:0560), 2,6-dichlorophenol (3:1595), and 2,4,6-trichlorophcnol (3:1673) |19|. 

The cryoacopic const, of C is 85.8 |20}. 


SELECTED DATA ON BINARY SYSTEMS CONTG. C 

& + aq.: for solubility /temp, data see (17). 

C + CA: for solubility /temp, data (17) or for vapor-press, data (21) see indie, refs.; 
for association of C in CbHd suln. .sec (30). C + MeOH (1:6180): fur vapor-press, data 
see (21). C + acetone (1:6400); for vapor-press, data see (21). C + methyl acetate 
(1:3006): for vapor-press, data see ( 21 ). 

C + nitrobenzene: for f.p./compn. data and diagrams .see (24) (25), eutectic m.p, —24.5** 
contg. 41.5 wt. % C (24), m.p. -30.5“ rontg. 50.5 mul. % (' (25). 

C + aniline: for and.D- + viscosity at 25“ and 50“ sor (26). C + p-toluidlne: 
for f.p./compn. and njV Vompn. data and diagrams (4) rf. (29); nnti* two eutectics, 
El, m.p. 21“ contg. 28 mol. % C, and E 3 , m.p. 7.4“ contg. 71 mol. % C (4). C + ben^l- 
omino; for f.p./compn. diagram see (27), noting two molecular cpds., one of compn. 3 C.l 
bensylamine, m.p. 55°, the other 1 C.l benzylamine, m.p. 16° (27). C + phenylhydrazine: 
for f.p./compn. data and diagram sec ( 1 ). 

C + piperidine: for n}> , compn. data see (23). 

C + pyridine: for f.p./Vumpn. diug. of entire system see (4) cf. (28) (note two eutectics, 
via., E\j m.p. -19.5° contg. 66.0 mul. % C, Ej, m.p. -47..3° contg. 13.5 mol. % C); for 
nff /compn. and nD\^t'ompn. data over entire system see (14). 

C + o-chlorophenol (3:6960): for f.p./compn. data and diagram see (3) (note that the 
eutectic, m.p. about -20.5°, cunts, about 38.6 mol. % C). C + ^-didtlorobenzene (3:0980) : 
for f.p./coiDpn. diagram see |4) (note eutectic m.p, 27.2° contg. ?3.4 mol. % C); for no/ 
cmnpn. data see (4). 

Azeotropic Stbtems Contg. C 

^ 6 withnaphthnlene (1:7900) forms a ronst.-boilg. mizt., b.p. 216.3* contg. 36.5% C (11). 
C witk ^^-dibromobemene fonns a conBt.-builg. mixt., b.p. 215.05° contg. 35% C (11). 
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PREPARATION OF C 

Fim^-diloniiiiiUne. [For piepn. of C from p-chloroaniline [Beil. XlI-407, Xlli-(304)| 
via diaiotiiation to saJtB of p^hlorobeatenediasonium hydroxide [Beil. XVi-463, XVli- 
(355)1 and hydrolysu of the latter (yields not stated) (3) (10) in an inert solvent (31) see 
indio. refs.) for study of rate of hydrolysia (32) of chloride and 

influence of light thereon (33) see indie, refs.] 

From phenol [For piepn. of C from phenol (1:1420) with Cls at temps, over range 
40“-165® see (3) cf, (6) (35); with Cl* + cone. aq. Na*00| soln. see (34); by use of AT.N- 
diohlorobensenesulfouamide in CHCl* at -IS** see (36) (note that evidence obtd. from 
this reaction in pres, of isobutylene indicates tliat phenyl hypochlorite is first formed and 
subsequently rearranges (36)); by use of N,iV'-dichlorouzea + HCl see (37); with EtOGl 
(3 : 7022) in CGU at -20*’ see (38); or by use of SOiCl* see (39) (40) (41) (for use of SO*Gls 
on NaOCsHs see (7)). — Note that in all these methods some o-chlorophenol (3:5980) is 
usually also foimed.] 

From ^-aminophenol. [For formn. of C from p-aminophenol [Beil. XIll-427y XHIio 
(143)1 via diazotisatirm, conversion to corresp. ViCU double salt, and dry distn. see (42); or 
via diazotisation, cunv. to corresp. ZnCl* double salt, and decompn, by addn. of 
phenol (yield 40% accompanied by 41% hydroxybiphenyl + 11% diphenyl ether) see 
(43).] 

From ^-dichloffobenzene. [For prepn. of C from p-di chlorobenzene (3:0960) with 
MeOH/NaOMc in s.t. at 180^ (44) (45), or wiUi MeOH/NaOH in s.t. at 19(K195‘' (0Q% 
yield (46)) or at 200° for 25 hrs. under press. (8), sec indie, refs.; for use of aq. alk. or alk. 
earths with MeOH in pres, of copper salts at 150-190° under press, see (47) (note, however, 
that, although the hydrolysis of p-dichlorobenzene to C is markedly facilitated by presence 
of Cu, e.g., with aq. NaOH, maximum yield is 30% while with MeOH/NaOH + Cu yield 
is 85% (48), yet in presence of CusO some ord. phenol (1:1420) is also formed (49); for 
prepn. of C from /Klichlurobeozene (3:0980) by vapor-phase hydrolysis with stesm + 
cat. at 550-850° wh; (50).] 

Friim other miscellaneous sources. []<\>r formn. of C from various p-chlorophenyl ethers 
by cleavage, e.g., from p-c)Joroauisolc (3:6300) with cone. HCl in s.t. (51) or with MeOH/ 
NaOMe in 8.t. at 176° (45); from p-rhlorophenetole (3:0090) with cone. HCl (52) or with 
HBt in AcOH (85% )icld (53)1; or from p^hlorophenoxy acetic acid (3:4375) with cone. 
HQ in B,t. at 150° (.'M), sec iudic. refs.l 

|C is also obtainable by hydrolysis of its various eaters, but these need not be cited herej 

[For formn. of C from p-hromuphenol with SOsCl* at ord. temp, sec (55); from calcium 
salt of p-dichlon>benzcni38ulfonic acid with Cu(()H }2 + Cu at 200-220° foUowed by re- 
moval of the sulfonic acid group from the resultant p-chlorophenolsulfonic acid see (56).] 

BIOCHEMICAL ASPECTS OF C 

(For studies involving fate of C in animal meUiholism see (57) (58) (59); for studies from 
various aspects of bactericidal and fungicidal action of C see (60) (61) (63) (63) (64) (65) 
(67) (68).] 

[For studies from various aspects of effect of C and other chlorophenols on taste of water 
aee (69) (70) (71) (72) (73).] 

MISCELLANEOUS USES OF C 

(For use of C in selective solv. refining of mineral oils see (74); as densturant for ak. 
see (75); as aolv. for lignin see (76).] 
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QUANT. DKTN. OF C 

Sat text beknr under bromiiUitioD irf C, iodioation of C, and nitratioa of C. 


CHEMICAL BEHAVIOR OF C 
FntoLirBa or C 


[6 on pyrolysiB through silica tube at red heat gives (77) 3,6-dichbrodiphenyleDe oxide, 
in.p, 188“ <77).] 


Reduction ok C 


iC with Hi + Ni cat. in aq. or aq. alc. alk. BoJn. loses chlorine quant, as HCl |78| (for 
study of rate see (79)) ; note also that C with U at 220 “ (80) or with Ca at 160“ (80) followed 
by treatment with aq. gives (yields 14% and 36% resp.) phenol (1 .1420). — Note that 
C with aq. CuiO at 250-880“ under press, gives (81) phenol ( 1 ; 1420) (see also above under 
pa!e|m. of C from p-dichloiobeniene). — Note that rt 3 ductiou of C to 4-chlorocyclohexanol-l 
(3:0376) appears to be unreported.] 

Oxidation or C 

|C on oxidn. with 35% peracetic acid at 25“ gives (82) slowly (17 days) in small yield 
^hloromuconic acid (2-chlorobutadieD-l,3-dicarboxylii' acid-1,4), m.p. 223“, accompaniod 
in the mother liquor by some lactone (CsHaO^G) of 3-chloro-4,5-dihydroxyhcxen-2-dioic 
add-1,6, m.p. 177“ (82). — C on electrolytic oxidn. gives (83) beaxoquinonc-1,4 (1 ;9025).] 


Nuclear SuBarmiriON or C 

(See also below under condensation reactions of C.) 

Halogeaation of C. Ffvmnafian. [The fliiorination of C has not been reported, and 
DO fluoro- or difluoroderiv. of C is known.) 

Chlarinolion. [6 with Gli (2 moles) in AcOH in cold gives (80% yield (84)) 2,4-dichoro- 
pbenol (3:0560), m.p. 45“; presumably C with Cli (3 moks) would give 2,4,6-trirhloro- 
phenol (3 : 1673), but such reaction is nut actually n>ported. — For study of rate of chlorin- 
ation of C with Cl| in CTCU (85) or with NaOCl in ^k, soln. at 25“ ( 86 ), or behavior of C 
with C \2 in pn^scncc of radioactive llCl in CeHs soln. (87), see indie, refs.) 

Brmination. [C with Bn (1 mole) in ('CI 4 at room temp, gives (62% yield (881) 2 - 
bromo 4 -chlorophcnol, m.p. 33-34“, b.]j. 121-123“ at 10 mm. (rtorresp. bejuoyl deriv., 
m.p. 99-100“) ( 88 ).] 

Cl with Bt) (2 moles) in ^xOE (89) (90) ( 01 ) nr C with Bn (2 moles) in aq. KBr eoln. 
(92) gives (yields not stated) 4-€hlon>-2,Mjbromophenol, ndls. from dil. ale., m.p. 92" 
(89), 90“ cor. (92), 89“ (90) (coiresp. methyl ether, m.p. 74“ (92); 2,4-dinitTOphcnyl ether, 
m.p. 14&-148“ (90), p-toluenesulfonate, m.p. 107-108“ (90)}. [Note difference from the 
ieomeric 4^h]oro-3,5<libroiDophenol, m.p. 121“ (93), 118“ (94) (corresp. Me ether, m.p. 
82.5“ (93), bensoyl deriv., m.p. 132“ (941).] 

iC with Bn (4 moles) in pres, of Fe powder gives (93) 4-chloro-2,3,5,0-tetrabromophenol, 
m.p. 215“ (cqrresp. methyl ether, m.p. 101", bcnsoyl deriv., m.p. 203“ (93)).] 

[For quant, detn. of C by dibromination wi^ KBrO|/KBr soln. see (95) (05) (97).] 

ladinaHan. C with U (1 mole) in aq. KI + cone. MI 4 OH gives ( 88 % yield (96)) 
4-«h]oiD-24odopbenol, ndls. from CHCI 3 or It. pet., m.p. 76“ (08) (09) (corresp. acetyl 
deriv., m.p. 57“ (98); corresp. benzoyl di^riv., in.p, 88 “ (09), 83^“ (98); oorreep. /iT-phenyl- 
dibomte, m.p. 138“ (99)]. 

C with excess If in aq. KI + cone. NH 4 OH (98), or C in alk. soln. with la in aq. Kl (02), 
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or 0 k A. wIb. with b + KIO| fdOmrad by dU. SUSO 4 (89)» or C with IQ C 9 Q), gm* 
(BQ% yield (96)) i^)iloro-2|6-iixlophenol, ndk, from aJc* or It. pet., m.p. 109” cor. (92), 
lOB" (M) (100), 107*108® (89), 106-107* (09) (coneep. methyl ether, m.p. 79 ® (92); oorreep. 
aoetylderiv., m.p. 128* (08), 127.5* (100)). 

(For quut. deta. of C by di-iodination using Is + borax soln, see (97).] 
mtatfam of B. C on mononitmtion with dU. HNOa ( 101 ) ( 102 ), or with 80% HNOs 
in cold (1(0), or with nitrosulfonic aoid + fumg. HNO, (104), or in MeOH with HNOi 
(105), gives (yields 90% (103), 85% ( 102 ), 77% (104)) 4 H;bloro- 2 -mtrophenol (Boil. VI-288, 
Vli-(122)1, yel. cryst. from idc., volatiU with steam, m.p. 86-87® ( 101 ) (102) (eoimp. 
methyl ether, m.p. 98® (44), 97.6“ cor. (106); correap. ethyl ether, m.p. 61*62® (101); eor- 
reap. benzyl ether, m.p. 84^85* (99)). — [For use of monoziitration in quant, detn. of 
mt^. of C with o-chlorophenol (3:5980) see (107) uf. ( 112 ).] 

C on dinitration with cone. HNOs (108) (or the above 4 -cldoro- 2 -nitrppbenol on fuilhef 
nitration with fumg. HNOa (lOl)J gives 4r4ihloro-2,Minitrophenol [Beil. VI-260, VIi-(128)l, 
yel. ndla. or Ifts. from aq., ndls. or pr. from ale., ether, or CHCI 3 , m.p. 81® (108) (conusp, 
methyl ether, m.p. GO* (109), 64* (94); correap. ethyl ether, m.p. 54-55® (110); correap. 
N-phenykaibamate cannot be prepared ( 111 )). 

Nbrosatloa of C. [Unlike the isomeric (Hihlorophcnol (3:5980) the nitraaation of G 
has not been reported, and no nitnjRo-j»H:hloroplienol is known.] 

Sulfonatioa of C. [C with equiv. amt. fumg. H 28 D 4 {D - 1.90) at 100® (113) (114) 
gives 4-chloroplieaolsulfonic acid -2 [Beil. XI-236], deliquescent tbis. of monohydrate from 
aq., m.p. 75-76® (113) (for study of acid .strength see (115)). — Note also that G with very 
laij^ excess (15 wt pts.) fumg. H 2 SO 4 (20% SO 3 ) gives ^80-85% y\M (116)) a bimoleotdar 
condensation prod, of tbe above sulfonic arid.] 

Merenzatioa of C. [C w'iih HgO/HgS 04 on wanning, follow^ed by neutraJiz. with 
NaOH, gives (117) 4-chlun>-2-hy(lroxymen*.uriphenal [Beil. XVIi-(5M)]. — For other 
studies of mono- and di-mcrcuration of C see (118) (119); for patents see (120) (121).] 

CoNUENSATION ReAUTIONB INVOLVING NuCLEAR HydROGEN OF C 

With alcohols. C with ales, contg. more than one C in pres, of cone. HGlOi at 0*160® 
gives ultimately (although doubtless through formn. of intermediate esten followed by 
rearr. or intermcdinto formn. of olefins followed by addn.) (122) the correap. 2-alkyl-4- 
chlofoplienols [e.g.j C w'ith isopropyl ale. (1 ;6135) -f cone. HCIO 4 directed (122) gives 
4-eldoro-2-i8opropylpheniil, sol. aq. NaOH, b.p. 235-250* accompanied by 4HBhloEo-2,8- 
diiaopTopylphenul, insol. aq. NaOH, m.p. 260-265®]. 

With aldehydes. |C with formaldehyde (1.0145) -|- cone. HCl -H H 3 SO 4 is claimed 
(123) to undergo simple cliloromethylation yielding 5-chlorQ-2-hydroxybenzyl ctdoride, 
m.p. 85® (123); note, however, that further condensation (involving 2 additiomil mdea of 
formald^yde ) may occur giving (67% yield (124)) &-chioro^(ehlornmethyl)benzDdio3[ane- 
1,3, cryst. from MeOH, m.p. 103® (124). — C with formaldehyde (1:0145) -|- aq. alkali 
gives (125) 4-ehloro-2,&4^(hydrox>inethyl)phenol (“p-chlorophcnol dijilcohol’’), m.p. 
154® (126) (corresp. iJiono-Cp-toluenesulfonatc), m.p. 151® (127)); note that reaction of 
C with 1 mole formaldehyde to give 4-ililoro-2-(hydroxymethyl)phenol (S^hlorosalky) 
alcohol) is not reported although the latter [Boil. VI-8931, m.p. 93®, is known.) 

With CHCli, chloral, or hexamethylenetetramme. [G with CHGi -h HtOH + aq. 
NaOH (128), or C with hexamethyleuetctramine in anhydrous glyceroboric acid at 130- 
156® followed by HsSOi hydrolysis (129), or C with chloral -I- anhydrous NeiHFOa al 
76-75® (giving ( 4 -chlori>^li>'droxyphimyl)-trichloTomelhyl-m cf. (130)) followed 
by hydrolysis + oxidation (131), gives (18% yield (129)) 5Hjhlon)-2-hydioxybeiiaaldehy^^ 
(5-ehlorQBalicylaldehyde) (3:2800), m.p. 99-100®.) 
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Wlfli CCUi [C with CCI4 in iiq. NbOH (128) in pres, of Cu or Cu compdB. (132) or C 
with ecu in bIo. KOH in a.t. at 140** for 5-6 hn. (133) givw 5-chlon>>-2-hydrD3vbenaoic 
add (&«hloro8alioylic add) (3:4705)| m.p. 172’^.] 

Witti CO| or organic acids. [C (aa diy Nai) with (XU at 140-160" under presa. gives 
(135) (136) Na salt of SH^hlorosalicylic acid (3:4705) (see also above).] 

[C with oHshlorobensoic acid (3:4150) in MeOH/NaOMe + trace Cu powder evapd., 
htd. at 200"| then htd. with ccmc. H1SO4 for 15 min. gives (136) 2-chlorDXBiLthone, m.p. 166° 

(ia«j 

With add chlorides of organic acids. The conventional t3rpe of reaction of C with acyl 
halides is to form the conesp. p-chlorophenyi esters (see also below under reactions of 
phenolic hydrogen of C); however^ with C a(‘id chlorides in pres, of AICI3 the ultimate 
product (undoubtedly fonned by rearr. of an intonnediate ester) is the ketone [e.g., C with 
bensoyl chloride (3:6240) + AlCU in CSs (137) or acetylene Urirachbride (3:5750) (138) 
gives 4-chloro-2-benEa>lphenol (5-cliloro-2-hydroscyben2opheni>ue), m.p. 95.0-05.5° (138), 
94-95" (139), 94° (137), 93-94" (140), frequently accompanied by p>ehlorophcnyl bensoate, 
m.p. 87° (see below); for analogous behavior of C with o-toluyl chloride (3:8740) see (138)|. 

With a^ydrides. [C with phtlialic anhydride (1:0725) + AlCU at 140-145'’ (141) cf. 
(143) or in acetylene tetrachloride (3:57.50) (142) gives (70% yield (142)) o-(5-chloro-2- 
hydroxybenaoy1)benzoic acid [lleil. Xi-(470}], cr^'st. from hot AcOH, acetone, or ale., 
m.p. 202°, after sintering at 192" (142); this product ring-closes iimler the conditions of its 
fbimn. (141) (142) (143) (144) or with cone. H1SO4 at 100" (144) (142) cf. (141) giving 4- 
chloiD-1-hydru.xyanthraquiuoue [Beil. Vlll-340, Vllli-(651)]. yel.-or. ndls. from AcOIl or 
pyridine, m.p. 194" (141), 193-194" (145), 192-193" (146), 189" (142), 188" (147) (corresp. 
methyl ether, m.p. 168° (145), corresp. acetate, m.p. 176-177° (146)), olra obtd. (70% 
yield (145)) directly from C with phtfaalic anhydride (1:0723) + AlCU + NaCl at 200- 
220° for 3 hrs. (See also next paragraph.)] 

[Note, however, that C with phthulic anhydride (1 :0725) + cone. HsS04 at 200" (14B) 
(149) or in pres, of cone. H2SO4 + H3BO3 at 200" for hn. (150) (151) (143| (152) (153) 
(154) (155) (15G) goes further than above giving (yield: 68-74% (150)) 1, 4-dihydroxy au- 
thraquiuone (quinisariii) (1 lOOSTi), cryst. from AcOH, m.p. 200-202" cor. (150).] 

[C with 4-chloiophthalic anhydride (3:2725) + HsliOn + fumg. 112804 at 175-195° for 
20 hrs. gives (157) rM:hloFO-l,4-dihydroxyanthraquiiiune (6<'hlnroquinMarin), tbls. from 
toluene, m.p. 188" (158) (corresp. dimethyl other, m.p. 168.5" (158); 'diacetate, m.p. 213° 
(158)). — For completely analogous bclmvior under similar circumstances of C! with 
3,4-dichloruphthalic anliydride (3:3605) or 0 with 4,5KiiGhlorophthaUc anhydride (3:4830) 
see these epds.) 

[C with 4H9ulfophtha]ic anhydride + HsBOx + H2SO4 at 200" for 4 bra. gives (45% yield 
(169) (160) cf. (161)) l,4^ihydroxyanthraquiDone8ulfonic acid-6 (O-Buifoquinuarin) 
[Beil. Xl-357]; for study of Na salt of latter as acid-base indicator see (162).] 

(For behavior of C with 3-methylphthalic anhydride + AICI3 (144) (1G3), with 4-methyl- 
phthalic anhydride + AlCU (163), with naphthalene-l,2-dicarlK)xylic acid anhydride + 
AlCU + NaCl (164), or with iuiphthalene-2,3-dicarboxylic acid anhydride -f- AIG2 + 
NaCi (165), see indie, refs.) 

With eetere of keto acids. [C (1 mole) with ethyl acetoacetate (1 : 1710) -}- oonc. HsS04 
stood 24 hrs. gives (2.7% yield (166)) 6-«hloro-2-mpthy]coumarin [Beil. XVIl-336, XVIli- 
(173)], m.p. 186-187° (167), 186° (168), 185" (170), 184-185° (166), 184° |IG9); note, how- 
ever, (hat 4-chloro-24cetylplienol (5-chloro-2-hydroxyacctoplienonc) (see below) with 
AcfO 4* NaOAc at 160-170° for 5 hrs. gives (167) both the above 6-chloro-2-methylcouDiarm 
and the isomeric O^hloro-2-methylGhromone, ndls, from AcOH, m.p. 115-116" (107).] 
[Note also that C with cr^lkylacetoacoiates -h PsOi gives the corresp. chromones: e.g.. 
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C with ethyl a-methylaisetoacetate (1 : 1712) gives (17% yidd (171)} 5«ehlfNtH2,3Khmetiiyl<> 
chromcine, m.p. 107"*; C with etbyl oe-efchylocetcubcetate (1:1723) gives (171) (hihlonhS- 
ethyl- 2 -methylchromone» m.p. 109*; C with ethyl a-(ii*propyl)Beetfia(^te gives (172) 
0-ohloFO-2-Diethyl-3-nppropylehruiDone| oi.p. 108*; C with ethyl artsopropyhusetoacetftlie 
gives (172) 6H±]on>-2-methyl-3-nFpropylchnimone, m.p. 108*; 0 with ethyl eHsoptpp^aoe- 
toaeetate gives (172) 6-ehlonH3-isoprupyl-2-iDethylGhfomQDei m.p. 127*.) 

[C with diethyl oxaloacetate + cone. H 1 BO 4 at 0 * gives (small yield <170)) ethyl 6 - 
chlorocDumarin^Hiarbojcylate [Beil. XVmi*( 493 )]| yel. ndls., m.p. 06-97*; C with diethyl 
aoetonedicarboxyiate (1:1772) + cone. HaS 04 gives ( 6 % yield (170)) ethyl 6 -chlorocou- 
iiiariDyl-4«cetate [Beil. XVIlli-(493]|, m.p. 167*.] 

With diazonium salts. U in elk. suln. couples with diasonium salts giving upon addifioa- 
tion the corresp. chlont-hydroxy-azo derive. [e.g., C with benzenediasonium chloride 
(aniline diaxolised in HCl soln.) gives (173) 4-chloTCH2-(benzeueazo)pheDol (5H;bloro-2- 
hydroxyasobensenc) [Beil. XVl-93], red-or. ndls. from AcOH, mp. 110-111* (173) (174); 
C with diazotized p-nitroaniline gives (175) 4-fihl DrQ- 2 - (p-nitmh ftn sBnftius njp he nf in.p, 
140-143°; for patent ou coupling of C with other diazonium salts see (176)]. 

With other misceUaneous reactants. [I'’or condensation of C with indene ((h)chloride 
(2|3-dirh]oToindane) see (177); for condensation of C with o-nitrobenzenesulfinic acid (178) 
or with 2-chloro-5-nitrobcnzcne8ul6iiic acid (179) sec indie, refs.; for oiddative condensation 
of C with JVfAf-dialkybp-pfacnylenediamines, etc., to give various indophenols see (180).] 
[C (2 moles) with SCb (1 mole) in CCI4 at - 10 ‘' (181) or in CSs at 40-46° (70% yield 
(182)) or G with S 2 CI 2 in CSs at room temp. (42% yield (182|) gives {»ts-(5-chloro-2»hy- 
droxyphenyl) sulfide [Beil. Vli-(396)|, ndls. or Ifts. from CtHe, m.p 17{i* (183), 174* (182), 
J73-174* (184), 173* (181) (corresp. dimethyl ether, m.p. 112* (182); diethyl ether, m.p. 
145* (185), dibenzoatc, m.p. 145* (182)); for use as disinfectant (181) (183) or in moth- 
proofing compositions (186) see indie, refs.) 

|C (2 moles) with fflOC^la (1 mole) -|- AlCli in CS 2 gives (70% yield (184)) bt 8 -( 5 *cfaloro- 
2 -hydroxyphenyl) sulfoxide [Beil. Vli-(396)], pr. from dil. ale., m.p. 202 * (corresp. dinitiap 
tion prod., m.p. 180-181* (184)).] 

Reactions Involving Nccleab Halogen of C 

[C on fusion with KOH (187) (188) or C with aq. alkali or alk. carbonates in pres, of 
Gu or Cu compds. at elevated temp, under press. (189), or C wiUi aq. Ba(OH)s at 170- 
195* under press. (190), or C with alkali or alk.-earth h^'druxides + Cu salts at elevated 
temp, under proas. (191) gives 1,4-dihydroxybcnzene (hydroquinone) (1:1590); note, 
however, that in such fusions with alkali some 1,3-dihydroxybeiizcne (resorcinol) (1 : 1530) 
is also formed (187) (188) (192) (193). and C (as NaA) with NaOH at 310” for 5 hn. gives 
(194) as high as 38% resorcinol (1:1530) + a trace of 2,4'-dihydrox}'biphenyl; however, 
C on fusion with KsCOs is daimed (193) to yield only hydroquinone (1 : 1590).] 

[0 with NaaS -I- NaOH at 210-215* for 24 brs. gives (195) 4-mcrcaptophouol (mono- 
thiohydroquinone) [Beil. VI-859, VIi-(419)], m.p. 29-30®.] 

[C with NH 3 in pres, of Cu epds. htd. under press, gives (196) p-aminophenol; C similarly 
with prim, aliphatic amines gives (196) corresp. A^-alkyl-THuninophcunls.] 

Reactions of C Involvino Phenolic H (i.e., H of the OH Group) 

Addle BtreogtlL C behaves as weak acid, is soluble in aq. alk. or in large excem (2.75 
moles of 2 W (197)) aq. NaiCOs soln. from which it is repptd. by CO* (197). — Dissoo. 
const, of C in aq. at 28.5* » 6.6 X (198); for studies of dissoc. const, in other solu- 
tions, e.g., in 50% MeOH at 20* (199) (200) or at 28.5" (198), or at 18* over nmge 0-95% 
MeOH by volume (203), in 30% aq. EtOH at 25* (200) (9) ( 201 ), or at 18* over range 
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Q^% EtOH by vd. (202), M indie. lefe. -^Fior hydrogen potential d C in 48.95 vd, 
% EtOH or 95 yd. % EtCffl at 20^ see (204|.^ For titntiim of C with atandard NaOH 
and mdioator see (206). 

Salta of C. [Ka&; from C in abe. EtOH with equiv. Na, evapd. under H|, dried at 
140-150^ (154); veiy hygroecopic ndla. from oonc. ale. aoln., turning brown in air; in con- 
tnat to Na phmdate ia fairly eaa. ad. dry ether (206); for Mavior roth COj at IdO-lSO" 
giving Na aalt of S-ohloroBalicylic acid (3:4705) aee (134) [135).] 

|C (36.4 pta.) with KOH (5.6 pta.) in CsHe gives (207) Ki.2C.] 

|C with Aldi evdvea heat and HCl givii^ (208) C 3 .C 8 H 4 . 0 AlClt, m.p. ISS-IST (208).] 
[For patents cm use of ftlhali aalta of G aa anti-gumming agents for motor fueb aea ( 200 ); 
for use of aq. aoliis. of aalta of C as wash liquid for fuel gas pini&cation aee ( 210 ).] 

ErasHiricaTioN (see also below under O’a) 

Aliphatic ethera of C. C with alkyl halides usually in preaenrp of an add acceptor 
gives the corresponding p-chlorophenyl ethcre [e.g., for mdhyl ether (p-chloroanisole) 
(3:6300) or for ethyl ether (p-chlorophonetoLe) (3:0090) ace Iheac compdR. — p-ClUoro- 
phanyf n-propyl ether appears to be unreported; for p<hlorophenyl uopropyl ether^ b.p. 101 ^ 
at 17 mm. (211), at 1.5 mm. (212), no » 1.5127 (212), see indie, refs. — For p- 
chlorophenyl isohuiyl ether, b.p. 95-97^ at 3 mm., nn » 1.5090, see (213); the n-tdyl, 
9ec4ntt!^ and tei^lnUyl ethers are unn^ported. — For p-ehtorophenyl vamyf alAer, b.p. 1 ^ 
133*’ at 12 mm., thcMorophenyl rt^hexyl Hhrr, b.p. 172° at 34 mm., p-chlorophenyl nrhepiyl 
ether, b.p. 162° at 14 mm., and p-chiarophenyl n-hexadeeyl ether, m.p. 48°, aee (214)|. 

[C with vinyl chloride (3.7010) -|- aq. NaOH + CuClj at 170-190“ for 10 hrs. under 
proas, gives (215) p-chlotophenyl vinyl ether, b.p. 193-194°, 1)?! =-■ 1.138.-6 with allyl 
brmnide + K 2 CO 3 in acetone gives ( 100 % yield (216)) p-chlorophenyl allyl ether, b.p. 
232-234° at ord. press., 106-107° at 12 mm.; note that distn. at otd. press, causes thermal 
rcarr. to 4-chlnro-2^i]lylpheno], b.p. 137° at 18 mm., 124-125° at 12 mm,, m.p. 48° (cor- 
resp. p-nitrobensoate, m.p. 82°) (316), — 0 with mcthallyl chloride (3:7145) + KtCOji 
in acetone gives (217) p-i'hloropheiiy] raethylailyl ether, b.p. 101.5° at 8 mm., - 10979, 
Tin * 1.5304; this pnid. nri thermal rearr. gives (217) 4-('lilorcv2-methHi!ylphenol, b.p. 
113° at 8 mm., Z)|o - 1.145, Tijfj = 1.5622, accompanied by some 5-chlcjro-2p2-dimetbyl- 
coumaran, b.p. 96° at 5 mm., = 1.135, nj? - 1.5300 (2i7).| 

[C with ethylene oxide (1;6105) in dc. NaOKt ailds giving (218) of. (219) ethylene 
glycol mono-(p-('hlorophenyl) ether (p-clilorophenyl /3-hydroxyethyl ether), m.p. about 
28° (corresp. p-nitrobenzoate, m.p. 90-91°) (218); note that the corresp. ethylene glycol 
bii-jp-chlorophenyl ether) is unreported.) 

[C (as Nai) with 2-r:hIoropropanol-l (3:7917) gives ( 220 ) p^hlorophenyl /9-hydroxyiao- 
propy] ether (propylene glycol /J-(p-chlornphenyl) ether), b.p. 151-153° at 18 mm. — 6 
with 3-diloropropanodiai-l,2 (glyoerol o-monoohlorohydrin) (3:9038) in alk. boUl (221), 
or 6 with glycerol (1 ;6540) -I- NaOAc at 200-210° in atmosphere of illuminating gas (222) 
gives p-ohlorophenyl / 3 , 7 -dihydroxy<fk-prDpyl ether (glycerol o^Cp-chlorophenyl ether), 
ciyat. from C«He. m.p. 80° ( 221 ), 76° (222); b.p. 214r215° at 19 mm. (221), 173*175° at 
17 mm. (223).] 

(6 with diethyl chlorofumarate (3:6864) -f NaOEt at 150° gives (224) diethyl p-chloro^ 
phenoxyfumarate, b.p. 199-200° at 12 mm. — 6 (as NaJ) + 6 with ethyl phenylpropiolate 
aa dirocted gives (224) ethyl ^-(p-cblornphenoxy)cinnaroate, m.p. 63-64°, b.p. 2190-225° at 
12 mmj 

Aronutlc efitera of C. Ip^hlmpkenyl phenyl ether: b.p. 161-162° at 19 mm, (225), 
146-150° at 7 mm. (226), nj} » 1.5865 (225); note that although this prod, has not been 
tepoffted by etherification of 6 it has boon obtd. from diidinnyl ether (1:7125) in AoOH 
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with Clfl (226), fvm K phenolate + iH^hloroiodobeiime (225), or fiott p«]iuiiD]dieiiol 
phenyl ether via diaiotization and uae of CugOh reaction |2%);iQr ntudiee of its ehtorma- 
tion, bruxumatSon, iodinalinn, and nitratkm sec (226), for jnet^tion see (227); note aJao 
that tile product first report/ed (22S) was impure (226).] 
p-CAlorophenyi jxhhrojtfienyl ether (bie-ijhcktorophm}^) ether) [m.p. 30* (226) (229)^ 
b.p. 166-172" at 7 iniu. (226); iiot^ that this prod, has not been reported by etherification 
of C but has been pre^Hl. from dijihenyl ether (1:7125) in AeOH with Cb (226), or from 
p-aminophenol p-chloropheiiyl utlu'r viadiaeDtizution and use of Cu2Ch reaction (2%) 1220}; 
for mononitration to 4-ehloraphouyl 4-chluitj-2^nitrophcuy] ether, m.p. TS** (see also below) 
or diiutration to hts-(4-cliloro-2-uitro])henyl) ether, m.p. 152* (^9), 154* (236), see {226} 
036)1. 

p-Chlorophen'^ o^iirophenyl ether [from C (as KA) with tHshloronitrobensene on hts* 

(230) (231) in pres, of Vm bronze (232) (yields: 75% (232), 72% (230)), pale yel. cryst 
from MeOH, m.p. 46* (231 ), 45.5* (230), 4*1^5* (232), b.p. 220" at 20 mm. (232), 208" at 

11 mm. (232); note that this prod, dues not (229) react with piperidine at 100°]. 
p^hlarophmyl m-nUrophenyl ettter [m.p. 00* (233), reported only by indirect means (233)). 
p-ChUirophenyl p-niirophenyl ether: from C (as KA) with p-chloronitrobensene on htg. 

(81% yield (230)) (229) (233), m.p. 76.5* (230), 76* (233), 75..V-76* (229); b.p. 21 B" at 

12 mm. (220) ur oh one prod uf nitration of p-chlorophciiyl phenyl other (above) (226). — 
[For pat. on use as insi'cticidc aeo (134).] 

p-Chlorophenyl 2firdwUrt) phenyl ether: from C (a*; KA (230) or Nai (235)) with 2,4* 
dmitroohlornlx^nzonc on htg. (07% yield (230)); yel. tbl.^. from 1 : 2 EtC)H /AcOH, m.p- 126* 
(235), 123* (230). 

p-Chkrophenyt 2,4,6-/rf>a7ro//Atvi,v2 ether. (TliL^ prod, which should easily be obtd. from 
C (as KA) with 2,4,6-triiiiiro(h1orobenzene (pii'iyl chloride) appears to be unreporled.] 
p-Chlorpphenyl i^hhr(h2~mtrophenyl ether: fromC (os KA) with 2,5-dichloronitrobeiiseu8 
on htg. (84.4% yield (230)) (229) (231) (84). pale ycb mils, from ulc., m.p. 79* (230), 76* 

(231) , 75" (229); b.p. 215-220* at 15 mm. (229). _ 

p'Chlorophenyl 4^rmn(h2^ntrophe7]yl ether: from C (os KA) with 2,5-dibromonitrobeiisene 
on htg. (91.9% yield (230)) (236), pale yel. ndls. from AcOH, m.p. 100-101* (236), 100.6* 
(230). 

EsTEHinCATION 

Estm of teorganic adds. [C with 8()Clz + pyridine in CgHo an directed gives (237) (238) 
&M-(p-chlorophonyl) sulfite, b.p 213-214* at 12 mm., si. dec.] 
jC (3 moles) with PCla (1 mole) at 150* gives (239) fnV(p-chloroplicnyl) phosphite, 
m.p. 49", b.p. 2?K)-297* at 15 mm. (corresp. Mel addn. prod., m.p. 71* (239)); note, how- 
ever, that with large excess PCls at 100® gives (240) p^hlorophenylphosphorous dichloride 
(?1 .CsH4.0PC1i, b.p. 128-130* at 12 mm., and di-(p-chlorophenyl)phoBphorou8 chloride 
(a.CsH4.0)2=-*vP-n, b.p. 225-227* at 11 mm.] 

[C (3 moles) ndtli ( 1 mole) under reflux (241), or C with POCI9 in edd alk. aob. 
(242) (243), or C (as NaA) with POCI3 in neutral inert solv. (244), gives tri-(]Hrhlart- 
phenyl) phosphate [Beil. VI-188, VIr(102)], m.p. 117* (241), 112* (244). - Note, however, 
that 0 with PtKJU in pres, of Mg at 130-140* gives (246) /KWorophcnylphosphoryl di- 
chloride, CI.QH4.O— P(0)CU [Beil. VI-188, VIi-(102)l, b.p. 265* at 760 mm. (246) (247), 
141“ at 12 mm. (246), 95-115“ at 0.1 mm, (245), accompanied by dj-(iHjhloiophenyl)- 
phoephoryl chloride (Cl.CVl4.0)8p(0)Cl [Beil. VI-188], b.p. 164-176* at 0.1 mm. (246); 
these products may be hydrolyzed, respectively, to p-cblorophenylphoephorMS add 
[Beil. VI-188] cf. (248), m.p. 80-81* (249), and di-(p<5hlorophenyl)phoBphoric add (Bdl. 
VI-188), m.p. 128-127* (242), 133-135“ cor. (248) (260).] 
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[For anAlQgoiu behavior of C with TICI 4 see (251).] 

Betere of orainic adds (see also below under O’s). 

fhChloropJmyl acetaU: from 0 with Ac^O + NaOAc |252); m.p. 7-8” (252), b.p. 226-228” 
(253), 100-102” at 15 mm. (254), 108” at 12.5 mm. (252), 90-02’’ at 2.5 mm. (61), - 

l. 2248 (252). — Note that this prod, with AlCla on htg. (255) (254) (61) or C with AeCl + 
FeClf directly (256) gives ( 100 % yield (255)) 4-chloro-2-aoptylphenol (5-chloro-2-hydroxy- 
aoetophenone) [Beil. VllI- 86 ], m.p. 55” (256), 54” (61), 53.5-54.5” (167), b.p. 07-90” at 
2 mm. (61) (conesp. acetate, b.p. 1^157” (IM)). 

p-Chkraphenyl propionate: from C with propionyl chloride (3:7170) (140) (61); oil, b.p. 
234-236” (140), 76-78” at 2 mm. (61). — NW that this prod, with .^Cla undergoes Fries 
rearr. giving (140) (61) 4-chloro-2-propiouylphenol (5-chloro-2-hydroxypropiophcnone), 

m. p. 59.7” <61 ), 56,5-57.5” (140) (corresp. methyl ether, m.p. 41-42°, b.p. 135-140” at 
6 mm. (257)). 

p-Chlorophenyl n~htiiyrale: from C with n^butyryl chloride (3:7370) (140) (61); oil, 
b.p. 249-251” (140), 96-98” at 3 mm. (61). — Note that this prod, with AICU undergoes 
Fries rearr. giving (140) (61) 4-chlaro-2-(n-butyryl)phenol (5-cliloro-2-hydroxy-»-butyro- 
phenone), m.p. 50.5” (61), 49-50” (140); b.p. 108-112” at 3 mm. (61). 

p-Chlorophenyl isobuiyrate: from C with isobutyric acid (1:1030) + POCla (258); m.p. 
29”, b.p. 120 ” at 11 mm. (258). — Note Dial this prod, with AlCls undergoes Frus rearr. 
giving (258) 4-Rhloro-2-isDbutyrylphenol (5-rhloro-2-hydro}^-isobutyrophenonp), oil, 
b.p. 130° at 20 mm., - 1.192, = 1.5521 (258). 

[Fot generally analogous behavior of C with n-valeryl chloride (3:7740), twisproyl 
chloride (3:8168), n-hcptanoyl rhloride (3:8520), n-octanoyl chloride (3:8680) see (61); 
with chloroacetyl chloride (3:5235) see (259); with cr-hromo-isovalcr}'! bromide see (260).] 
C (as NaA) (2 moles) with COClj (3:5000) in CbHs at 130-180° under press. (261) or 
C (as KA) in cone. aq. soln. with COCI 2 in toluene (262), or 0 with trirhloromethyl chloro- 
formate (diphsogene) (3:5515) + aq. NaOH (263), gives di-(p-cliloropheiiyl) carbonate 
[Beil. VI-1871, m.p. 147° (263), 144-145” (264). 

Esters of aromatic orgBoic acids (sec also below under ©’s). 

p-CMorophenyl bemoate: from C with benzoyl rhloride (3:6240) (265) (for study of rah' 
at 25” see (268)) in pres, of aq. NnOH (252) (266) (267); m.p. 87-87.5” (138), 87° u.c. (252), 
86 ” (266) (267). — Note that tliLs prod, with AICI 3 undergoes Fries rearr. giving (1401 
4-chluro-2-bcnzoylphrnol (5-ehlai'o-2-hydrDxybenzuphenone), m.p. 95.0-95-5” (138), 94-95” 
(139), 94” (137), 93-94° (140) (corn\sp. briizoaU^ m.p. 112° (139)). 

p-Chlarophejiyl cinnarnale: from C with cinnamoyl rhloride (3:0330) ( 68 % yield (260)), 
m.p. 105” (260) (269). 

p-Chlorophenyl methyl ether (p-chloroaiiiBole): oil. (Rec 3:6300.) 

— ^ p-Chlorophenyl ethyl ether (p-chloFophenetole) : m.p. 20-21”. (See 3:0090.) 

p-Ch]oro|ihenyl acetate: m.p. 7-8° (252). [For further details see above under 
esters of C with aJiphatir onj;anic acids.) 

O ^CUorophenyl benzoate: m.p. 87.0^87.5” (138). 87” u.c. (252), 86 ° (266) (267). 
[(Vom C with benzoyl chloride in pres, uf aq. NaOH (252) (266) (267) (see also above 
under esters of C with aromatic organic acids).] 

p-Chlorophcnyl o-nitrobenzoate: unreported. 

0 p-Chloropiheayl mHutrobenzoate: m.p. 124.5° (252). [From C with m-nitrobcnsoyl 
chloride + aq. NaOH (252).] 

0 p-Chloro^enyl p-nitrobenzoate; m.p. 171” (270). 

O p-ChlofD^enyl 8 ,S-dinitrobenzoate; m.p, 186” (271). 

p-ChloniplMyl bauenesulfoiute: uureported. 
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. ^-CbloniidLeByl ^-tDluoieBulfoiuite; um^rtod. 

) ^-Chliiroidieiijrl benzyl ether: ndlH. from ale., m.p. 71^ (272), 70-71” (273). [Note, 
however, that G with benzyl chloride (3:8535) + AlCHs gives not only this prod, but 
also (273) cf. (274) some Fries rearr. prod., viz., 4-«hloro-2*bonzylpheo(il (5-chlDiD- 
2-hydroxydiphenyliQGtluine), m.p. 48-40” (273), 48.5” (274) (conesp. benzoate, m.p. 
54-55”, benzenesulfonate, m.p. 68<09”, p>toluenesulfouate, m.p. 75.0-75.5” (273)}.] 
)_^-(]lilorophenyl p-nitrobenzyl ether; cryst from ale., m.p. 101.3” (275). [I^m 
C + p-nitrubenzyl nliloride (m.p. 71”) (or p-nitrobenzyl bromide, m.p. 09”) in ale. 
NaOEl, (2751.1 

I p-Chlorophenyl 2,4-dinitrophenyl ether; 3 'p 1. tbb. from 1:2 EtOH/AcOH, m.p. 126” 
(235{^ 123” (230). [From C (us KA (230) or NaA (235)) with 2,4-diiiitrochlorobenzene 
(m.p. 51”) on htg. (97% yield (230) J.] 

% p-CbJorophenozyacetic acid (3.4375): pr. from liot aq., m.p. 156.7-157.2” cor. (279), 
15,5-156.5" U.C. (276), 155-156” (277), 154-155“ (278). [From C with chloroacctic 
acid in aq. oik. (2711) (270) (277) (278).] 

p-Chlorophenyl N-phenylcarbamate: rryst. from ole., m.p. 138” (280), 137-138” 
(263). [From C (as N.^iA) with phenylisocyanide dirhloridc on htg. (280); note, 
however, prepn. fn)in C? + phenyl iscjryanatc has not been reported. 

(g ^-Ghlorophenyl iV-(p-bromophenyl)carbamate: white pi. from GeHn/EtOAc, m.p. 

196- 197“ I'or. (281). |Froio C with />-bromobGnzazidc (281) in Igr (281).] 

(g p-Chlorophenyl Af-^-iodophenyl)carbunate: m.p. 21 4-215” (282). [lYom C witli 
p-iodol)ciizazide (282) in Igr. (282). | 

(g p-Chlorophenyl AT- (m-nitrophenyl) carbamate: while pi. from Igr, m.p. 136” u.o., 
139” cur. (283). [From C with ?7»-nitrob(inzazide (283) or irhiiiiruphfsnyl isocyanate 
(2831 in igr. (28:i).| 

(g p-Chloropheny] Af-(p-nitro[dienyl) carbamate: pale yel. rods from Igr., m.p. 196” cor. 

(284). [From C with /Miitrob(‘nzHZidr (284) in Igr. (284).] 

(g p-Chlorophenyl Af-(3,6-dinittophenyl)carbamate; ycl. pi. from CoHe/EtOAc, m.p, 
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BvU. eoc. chm. (3) 15, 1183 (1806). (2(Kt) Dctieilirt (to Universal Uil Pnidurts Cii.) U.S. 2,1151,- 
814, Aug. 25, 1036; Cent. 1117, 1495; |C.d.36, 6938 (1!K16)|. (210) Vorhees (In Ktuiidard Uil Cii. 
of Indiana), U.S. 2,190,281, April 9. 1940; 1242, 1 701; (' A. 34, 5275 (IMO). 

(211) Jones, J- Chem. Sec. 1142, 418 420. (212) Knidiirld, Jmies, Drtuii, J. Chm. Soe. 1121, 
2815. (213) BradSeld, Jones, J. Cliem. .'im. USB, :t081. (214) Jriiies, ■/. t.'hem. 8'ur. 1135, 1834. 
(215) Ernst, Beriidt (to I.G.), Ger. 513,670. Dei-. 1, 1U:10; Cent. 1931, I 1011-1012; [tU-lS, 1841 
(1931)]. (216) Claisen, Eitilob, dnn. 491, :t( 38 (101,1). (217) Barts, Miller, Adams, J. Am. 
Chm. Soe. 57, 371-376 (10.15). (J18) Boyd, Mario, J. Chan. Sac. 165, 2123, 2136 (1914). 
(219) Boyd. Thomas. J. Chem. Soe. 115, 1242 (1010). (220) Beyer ami Co., Gor. 282,991, Marrh 
24, 191.5; Cent. 1615, 1 815; C.d. 6 , 2568 (1015). 

(221) Poulenc l‘>ere8, Fourneau, (n'r. 210,325, Fell. 23, 1910; Cent. 1616, 1 074; [C.di. 4, 2020- 
2030 (1910)]. (222) Ehlotsk]-, A/anahh. 36, 664-665 (1900). (223) N'ieualaiid, Vngt, Foolie}', 
J. Am. Chem. Soe. 63, 1023 (1030). (224) Kuhemaun, Ba. 54, 018,021 (1921). (225) Suter, 
Green, /. Am. Chem. Soc. IB, 2679 (1937). (22U) Brewster, Slcveuson, J. Am. Chm, Soe. 68, 
3144-3146 (1940). (227) lauigham, Brewster, Gilman, J. Am. Chem. Soc. 61, 545 540 (1941). 

(228) Mnilhe, Mnrat, Comjrf. rend. 154, 601-603 (1912); Bnlt soe. rhim. (4) 11, .120 .131 (1012). 

(229) LeFevre, Saunders, Turner, J. Chem. Soc. 1187, 1170-1173. (230) Raiioid, Colbert, 
J. Am. Chm. Soe. 48, 2659-26GU (1926). 

(231) MeCknnIne, Macmillan, Srsrlmrough, J. Chem. Soe. 1631, 533-534. (232) Boberte, 
Turner, J. Chem. Soe. 187, 2007-2908 (102.5). (233) .Soarbnrough, J. Chem. Soe. IBM, 2304- 
2365. (234) Heater (to Rbhm and Haas Co.), Ger. 703,180, Jan. 30, 1041; C.d. M, 212 (1042). 
(235) Boat, Nieholaon, J. Am. Chm. Soe. SI, 2308-2369 (1035). (236) Fox, Turiiar, /. Cham, 
dee. IIM, 1110-1120. (237) Kirhter, Ber. 43, 2344 (1916). (238) B.ABJ'., Ger. 303,033, 
Jan. 14, 1018; Cent. 1318, 1 400-500; C.d. 11, 324 (1919). (239) Micbiwlis, Kachne, BochoU, 
Ber, 81, 1053 (1898). (240) Streekrr, Grnssmann, Ber. 43, 85 (1916). 

(24l)Breuach,Keekin, Ber./aruUi sci. unu. /sloniiul, 7A, 182-189 (1042); C.d. 18, 1483 (1944). 
(242) Autenrieth, Ber. 33, 2375-2377 (1897). (243) Autenrieth, Vamoaay, Z. phyeM. Chm, 85, 
446 (1898). (244) A.G.F.A., Gor. 246,871, May 11, 1912; Cent. IMS, 1 1875; IC.d. 1, 2497 (1912)]. 
(246) Bonnmund, Vagi, drtA. Pham. 881, 317-327 (1943); C.d. 38, 6894-5806 (1943). (246) 
AnaehOte, MoHneua. Ann. 415, 63 (1818). (247) EekalA Bar. 6 , 944 (1873). (248) Zelnohe, 
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NMihmun, Chm. Ada », 426-437 (1926). (249) XekuU, BarlwiHa. Btr. 6, 877 (1872). 
(250) Koiolapoil, /. Am. Chm. Soe. 84, 2982-2988 (I943>. 

(251) Luchinddi, J. Oen. Chtm. {l-.S.l!.K.) 7, 2044-2047 (1987); Cait. laU, 1 3909; C.A. 88, 
619 (1938). (252) Wohlleben, Bor. 42, 437^73 (1909). (263) BmUc. J. proM. Chm. (3) II, 
175(1889). (264) Karra-, Yen, lt<!icfa8t«in,6re<t. aim. ilttoU, 1315 (1980). (266) vcmAuvara. 
Wittic, Btr. 67, 1275 (1924). (250) Nenrki. Itoober, Btr. M, 1709 (1897). (257) Chakravarti, 
Majiuudar, J. Indian Chon. Sat. 15, 1*37 (1088). (358) von Auwers, Baum, Lorena, J. praJit. 
Chm. (2) 116, 91-62 (1927). (259) l-Vioii. Uaaadbaeh, ScbiOdar, Ann. 486, 388-870 (1914), 
(250) Skraup, Bene, Btr. 88 , 946, 948 (1927) 

(281) von Hoyden, Ger. 81,375, PriedUtndtr 4, 1117 (1894-1897). (262) Barral, Moral, BuU. 
aoe. ektm. (3) 21, 722-727 (1K»U). (263) Mvluikow, J. prakl. Chm. (2) 127, 238-287 (1930). 
(264) Barriil, Cimpt. rtad. 128, 908 (1898) ; 188, 910 (1904). (266) Moaao, Jaimiiber. 1887, 1301. 
(206) Autenriotk, MUhliiiehaiu. Btr. H, 410-2 (1906). (267) Autoiirieth, Ardi. Pham, m, 41 
(1895). (208) BenumiUi, St. Gnar, Hibi. Chim. Adat, 754-766 (1920). (260) AnaehQti, Btr. 88b 
1322 (1027). (270) I.G., Danuh 59,316, Dec. 22, 1041; Cent. 1842, 11 812; not in CU. 

(271) Tseng, Ph.D. Ilirsis, M.I.T. (uniiublished). (272) Baw. J. Indian Chm. Sue. I, 104 
(1026). (273) Huston, Guile, ('hen, Headley, Warren, Baur, Mate, J. Am. Chtm. Ste. 61^ 
4641-4642 (1933). (274) Klannonn, Gates, Sbtemuv, J. Am. Chm. Ste. 64, 3323 (1932). 
(275) Lyman, Heid, J. Am. Chtm. .Snc, 42, 616 (1020). (276) Koclseh, J. Am. Chm. Soe. 68, 
30(-.3U6 (1931). (277) Minton, Stephen, J. Chem. Ste. 121, lOIIU (1923). (278) Befaaghel, 
J. praH. Chem. (2) 114, 297-298 (1920). (279) Hiiyps, Brani-h, J. Am. Chm. Stt. 86, 1655 
(1943). (280) Huntssrk, M.-ti, Brr. 28, 979-980 (ISINi). 

(281) Suh, Cheng, Hoe. trat. rhim. 68, f)U2- 503 (1939). (282) Sah, Yuung, Bee. trm. ehim. 58 , 
357 303 (1040); C.A. 36, 4.'I63 (1041). (28;t) Sah, Who. Hee. Imt. rhim. 68, 1014-1016 (1939). 
(284) Sah, Cheng, Hte Inn. rhim. 68, 696-597 (10.39). (285) Sah, Ma, J. Chineie Chm. Ste. 2, 
236- 231 (1934). (286) Sah, Bee. Irav. ehim. 68, .587-!>h8 (193U). (287) l-rench, Wiriel. J. Am. 
Chem. A'ee. 48, 1736-1739(1026). (288)Sah,AVc.trat.rhim.5H, 154-458(1939). (289) Korcsyn- 
eld, (Jam. chim. Hal. 63, 96 (1923). 


3: 0480 4-CHLORO-6-ISOPROm-2-METHYlPHEROL Ciun„OCl Bail VI — 
(p-(5)Chlon)carviicnil) Cl Vlt— 

(CH3)sCn-<r\-(’H, VIi.(494) 

OH 

U.P. 43-43° (1) B.P. 1,58 ' at 62 mm. (2) 

138 140° at 12 mm. (3) 

13.5-136° at 12 mm. (1) 

Volatile with stoom. 

I For propn. of C from li-Jiydrox 3 -p^ymcne (Biirvai‘rol)(l:1760) with Qj (4) or with 
aSOaCl 2 (1) ace imlic. rrfa.; from 4-(;hl()ri^5-fe()propyl-2-mcthyl^injline (5-chlorD-2-ammo- 
2 J-rymcne) (2) viii dhuBotixAtion and RuhRequent. h>drolyRiB sec |2) ; from 5^aiiimo-2-hydroi^- 
fhcymptie (h-aminocarvurrol) via diazuti/aiition and .subsequent reuctn, with aq, HCl + Cu 
powder sec (il); from 4-< hluro-2-metJiylpbeiioI (/Hihluro-o-cresol) (;i:0780) by reactn. with 
iaopnipyl aJc. + lIaaS ()4 at 80® or in decaliii soln. with propylene + AlCIa see J5J.] 

[C has outRtandinK baetonridal properties and la used (" C'arvaaept " (b|) aa diainfectantp 
antiseptic, gcnnicicle, preservative (7), and iinthelmiatic (8) (9); for reviews of bacteriiidiil 
actii.8ee(10||l])(12)(i;iM 

(For solubilization of C with snap solus. (14) and use of C in soap solos, as disinfectant 
see (14) (15) (16); for prepu. of esters of C, v.g,, the carbonate, m,p. 83-84^ (from C + dil. 
aq. NaOH + phosgene), or the salicylate, m.p. 80-61* (from C -|- salieylic acid + FOCI]), 
see (17); for mcrcuration of C sec (18); fur use of C in mouth wash see (19).] 

0 4 -(^iiro- 6 -l 8 oiiropyl- 2 -metliylphefl 7 l ethyl ether: m.p. 54^6° (17). [From G in 
dil. aq. NaOH with EtgS 04 (17).| 

(D 4-ChliiriH5-iBopropyl-2-methylpheaozyBcetic acid: m.p. 160-161* (17). [From C in 
dil. aq. NaOH with chloroaretie acid [17}.| 
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a:MM ID Chen. Fahrik toil BonJen, A.G., Frenoh 736,304, Nov. 32, 1032; Cent. UH, 1053. 
(2) Whedw, OQm, J. Am- Chm. S«e. 4A 2008 (1822). (8) PhOipp (ioC%em. Fabiik vonHaydeii, 
A/}.), Ger. 622,062, Mv. 30, 1831 ; VtiU. IMl, H 123. (4) Momm, Brit 411,430, July 6, 1084; 
CtM. WA. 11 2104. (5) Gilnther (to I.G.), Ger. 406,717, April 10, 1030; Cent IMO, n 084. 
(<4 Euhn, Arch. Hm- IM, 16-28 (1030). |7) Philipp (to Chem. Fabrik voii HeydsB, A.a.), Ger. 
638,767, Feb. 16, 1035; C«n(. Uii, 1 3613. (8) Lanunn, Stoughton, Biw, J. Phamaed. Ml 
60-62 (1086); Cent 1018, 1 2213; V.A. lA 3888 (1036). (0) Eochmann, AnA. exptl. Path. 
PhamaM. lU, 106-206 (1031); Cent. lOU, U 2030; C.A. 21, 1330 (1032). |10) Heading, 
Pharm. J. 118, 321-322 (1037), Chauitt and Druonid 126, 302-303 (1037); Ceitt, 1837, 11 2208. 

|lD 'Widehiirdt, Mdneh. Mod. WaAtehr. 78, 1616-1516 (1031). |12) Kuhn, Mat. Klia. 28, 
706-701 (1032); Cent. 1112, 11 1036; Med. KKn. 26, 1047-1048 (1930); Cent. 1831, II 2282. 
113) Henmnn, Plum. ZmtnihaUe 72, 613 (1931) ; Cent. 1118, 1 1366. |1 4) llueter, Engolbreeht 
(to " Uniohem " Ghenulcalien Handele, A.G.), UA. 2,367,101, Dec. 23. 1041 ; C.A. 36, 2370 (1042). 
(16) Deutaehe Hydrierwrrke, A.G., French 823,280, Jan. 18, 1038; Cent. 1668, 1 3687. (16) 
Qelinaky, Ger. 049,126, Aug. 16, 1937; Cent. 1167, II 3627. (17) Philipp (to Chon. Fabrik von 
Heyden), U.S. 1,057,908, May 8, 1034; Ger. 641,316; June 30, 10.34; Cent. 1934. U 2104; C.A. 88, 
4180 (1934). (18) Christiiuieru (to E. R. Squibb and Soue), U.S. 2,252,705, Aug. 19, 1041; 
CJt.. 86, 7667 (1041). (19) Pepwdent Co.. Brit. 362,307, April 3, 1020; CA. 27, 375 (1033); 
ITenoh 693,083, Nov. 14, 1930; Cent. 1611, 1 1481. 


3:0485 DIHSTHrLd,i-a,i>'-DICHLOROSnCCIHATE CiBACli 
(Dimethyl olIo-dicbloroBUccinate; C!0(X)H) 

dimethyl iBodichloroBucdnate) 



Beil.n- 

ni-(267) 

Ib-(557) 


C1-(!}-H 

(!)(X)CH, 


MJ>. 43” (1) BJ. Iie..8-12a5° cor. at 18.S mm. (3) 

42-43° (2) 105° at a mm. (1) 

[For prepn. of G from d,[-«r,or'-dirtaloT(Ktucdnic arid (3:4711') in MrOH with II2SO4 at 
ofd. temp. Eicc (3); from dimethyl d, 2-tartrate (1 ; 2:185) (I) ur from dimetiiyl low-meltiiiff 
^-ctiloro-d,l-Tnalate (Beil. 111-438, Illr(200)] |2) with StX'ls in pyridine indie, reft).] 
G will] dimethylanilinc Iobgb 1 HCl yielding (1) dimethyl dilurofumaraU* (:i:6582). 


8:M5 (1) Darzenfl, S6Joiirae, Cmpi. rend, IM^ 1616 (1912). |2) Kuhru WaKner-JinircRS, 
Ber. il, 514 (1928). (3) llolmberR, Arkiv. Kmii, Miruiral. Gid. 8p Nrj. 2, 17, 3.’t Ul>^0) ; (V/I^ 192|« 
I 620; C.A. II, 211G (1922). 


3:tH90 ^I-DICHLOROBENZAL (DI)CHLORID£ C 7 HA Beil.V-30S 

Cl Vr 

]>CHCli Vr(*34) 

HJ.43°(]) BJ>. 118-120’ at 14 mm. (1) 

42° (2) (3) 

Cryst. from CHCb; very eas. sol. org. solvents but spar. sol. io aq. ^ 0 lias faint but 
not cbsogreeable odor. •°- Volatile with steam. 

(For propn. of C from 2,5-dichlorobenzaldehyde (3:1145) with FCb (78% yield (1)) 
or with ClSOiH in CHCI3 |3) see indie, refs.; from 2,5-dichlorotolucne (3:6245) at b.p. 
with Cli see |2|.I 

C on hydrolysis, e.g., by protracted refluxing (56 hrs.) with aq. + CaCOii (2), or by t«jatr 
meat with fumg. H3W4 |3). yields 2,.5-dichlorobcnsuldchyde (3:1145). [For study of 
fate of hydrolysis in 50% sic. at SS-S** see (1).J 

l:94il (1) Asmaar, Lock, MtmakK II, 3.'16>337 (1933). |2) de Crauw, J2ee. irav. e5mi. 11^ 773 
(1031). (3) Gnehm, BchUls, Ann. M. 359-360 (1806). 
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3:0530 ISOPBTHALYL (DI)CHLORIDE Cl CgHiOA 
(iBojthtluloyl Jiohloride) q 


BhL B • 884 
Bi-(a73) 


UJ>. BJ>. 

43-44* (1) 376* 

43-43* (2) 300* (?) alls mm. 

41-43* (18) 150* at 16 mm. 

41* <;<)H) 143.0-143° at U mm. 

40.5-41° (S| 143-144° at U mm. 

40* (8) 136* at 11 mm. 


* = 1.3873 (8) 

Ml ' - 1.56999 (0) 


PrisDM rmin jirt. cllipr. 

Il'ir prppn, of 0 (rum KU|ihthalir ofid (I iOdOO) rrith FCU (3) in a a.t. at 200* (10) or 
in KK^lj |H) ser indie, refs,; with .VrCI (3:7065) in h.t. at 130° for 8 hra. see (1); with 
SOCl* (.vifld: 11)0':; (6), 927L (18), 67% (2), 62% (7)) (.5) see indie, refs.; for prepn. of 0 
fnim l,.‘{-fti*-itri«'liloriHU('tliyl)benseiio by piirtiiil entelytie hydrolysis sec (1) (17).) 

C with 4 >mtK MrOII yr’Kls (11) dimHhyl isuphtbahite (1:2244), m.p. 67-68*; cf. also 
under isophtludic and (1:U{I(X)); C with excess phenol fields (3) diphenyl iaopbthalate, 
m.p_. 120" (3). 

[C on cal. hydrugcnaliiiii in xylene with I’d cat. as speeiCed (12) gives 83% yield iscqih- 
tbidaldeliydo [Itcil. Vl]-67.i, Vl]i*(364j], ciyst. from ale., m.p. SS-SO* (12) (dionffle, 
m.p. 178*; hw-plienylbydrasonc, m.p. 242-244“ |12|’).) 

IC witli .UClj -i- l)eiiK>uc yiehis (13) l,3-diben«)ylbenBeiu‘ (isophttuilophenonc) [Beil. 
VU-829, VI1|-(443)|, m.p, 100-101° idiiixiraD, m.p, 70-75° (10)); fur rorieap. mactn. of 
0 with ffl-xylene (1:7120] see (14); fur ourrr.sp, leartu. of C with anieole (1:7445) see (15).] 
[for rew'tns. of ( 1 with cllivl sodio-aretmuetate sec (8) and with ethyl sodio-oyoiiaaeetato 
sec (16).) (For Iwhaviur of C willi chMomethane sec (18).) 

C on h}’^lyns yielda ieophtholic neid (1 :0900) q.v. for further eharaeteruation. 

ItWN (1) Lieherniann, Kardes, £rr. 40, 211 (1<J13). (2) Reindel, Sieiml, Ber. 60, 1554 (1B33). 
(3) Seliredor, Bn. 1, 70» (1374). (t) 1.0., French 020, (H)7, Nov. 10, 1937; Cent. IMO, 1 1001; 
C.A, tt. 8422 (193S). (.’i) Kohlr.-uiseh, Pangrats, Stockmair, MimaUk, 07 , 109 (1985). (B) 
Meyo.', Monakh, 30, 430 tl901). (7) McMaster, Ahniaim, J. dm. Ckm. Soe. M, 148 (1928). 
(8) Raggli, (joaseumeier, Ueh. Ckim. Aeta 33, 499-500 (1939). (U) van Auwwa, Schmidt, Ber. 
40, 484 (1913). (10) MOnehmojwr, Brr. 13. I.84S- 1849 (1880). 

(11) Bostyer, ViDwi, Am. 870, 35K (1893). (12) Rosnmnuud, 2etsche, Bn. 14, 2890 (1921). 
(13) Adnr, Btsr. U, 320 (1S8U). (U) W-w, John, Hawran, Ber. 13, 945 (1929). (15) Waioa, 
ChkdowsU, MmwtoJi. 05 , 3.5K, 3fi2 363 (1935). (16) Sacbor. BuB. toe. chim. (3) 11, 1007 (189^. 
(17) 1.0, Ow. 708,140. June 5, 1941; C.A. 17, 3746 (1943). (18) Quadi. Kneoht, Bch. tMm. 
Ado 37, 1106-1115 (1944); CJi. U, 4867 (1945). 
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S-.OSM le-CHLOKOHBXADECANOU CieHttOQ BciLSJI.M 

(u-Chloro>n-liexadecyl alrahol; CHi— (CIIi)it.CH^II 

M-Chlonqulmityl alcohol) ^ 

ILP. 43° ( 1 ) 

Gdarleac cryat. from It. pet. 

[For prepn. of C from a,ci)-hexaidorBfflcthyleQe glycol [Boil. Ir(565)] (m.p. 87-88° (U) 
with 80CI| + dimethylAniline in CgHt (80% yield) see ( 1 ); note that a little l,lMichloro- 
hejiadocane, nyct. from McOH, m p. 47°, is also formed.] 

3:inS ID Bennett, GudBeou, J. Chen. Sac. 1H8, 1679-16iil. 

3:eS33 MBTm^-CHLOROBENZOATE CsHtOcCI Belt IZ- 340 

a— <r V-coocH, 

HJ>. 44° (1) 

43-43.3° (2) ( 6 ) 

43* <3) (4) 

43° <S) 

34° (9) 

[For prepn. of C from p-rhlorobenzoio arid (3 : 4040) with MeOH + HCl [ 2 ) or McOH + 
H 18 O 4 [2] ( 6 ) see indir. refs.; from + Mel in s.t. at 100° sec (5); from p-rhiorobcnzoyl 
chloride (3:65a')0) v,\th. MpOH see (3) ] 

C on htg. with sirupy H3P(J4 nt 200“ jnclds {7J p-chlorobenzoio Arid (3.4940), dimethyl 
ether, and probably some p-cblorotnlucno (3:8287). 

C added to ij -G pte. very ronr. IIXO3 at ()“, pounjd onti) ire, yields (3) mrthyl 4-rIiloro- 
S-nitnilieiiKoate [Beil. IX402|, rry.st. fnjm MeUH, m p. Sir (3). 

iC with Na + methyl acetate ruriJrri.si^ giving (60^} ^ield (6) • mofhyl p-rhlurolx^iizoyl- 
acetate, b.p. ir2° at 12 mm , m.p. 3(i~37^ (0); this pnid with exri's.s phenylliydnLzino in 
ale. H- AcOH gives on htg. ^-(pKdilorophpnyli-l-phenylinraznlfiiie-yfi, or. rrj.xt. from 
AcOH, m.p. 140“ (6); rurresp. prod, from p-iiitro]ilirriylhydrM7ine, ni.p. 2(J0’-2n5" |G).| 

C on hydrolysis (Sap. Eq. == 170.5) yields irifthyl alrohol (1 lOriO) f hloniU'nzoic 
acid (3:4940). [For studies of hydro!}. -sis under viiriouD eond. see (2) (1)) — For the 
amide, anilide, p-toluididc, and other derivs. t‘r)r^e^]1 to C hoe /M'hlurriijenzoir ueid (3 4940). 

8:«5S5 ID Jaeger. Z Krint. 42, 22 (1907). (2) Kellas, Z phmK Chni. 24, 332 (1897). 

(3) Montague, Rfc, trav. cldm. 19, 33 30. G1 01 (lOfll)i. (1) Jiuie'i, McC'oiuliie, SrarlNjiough, 
J, Chm. Hoc. 128, 2694-2(i97 (1923). (3) rhiiiiinlifjg. litr. 8, Hs.i (1^73). (0) Wahl, Rolland. 
Ann. eWm. (10) 19, 9-12, 13 17 (193S). (7) RaiUiw, Twrhknw. nrm. Ztu.79, 1209 (1U05). 
(&} Berger. Hec. ^v. chim. 43. 170 (19241. (9) KuIiovcm-. Wiigiirr, MomLh. 74. 283 0943). 


3:0550 S,4-DlCHLOROBENZALD£HYI>E rrHiOda Beil. VD- 238 

Cl<f^ ^110 VUi-(134) 


HJ>.44' (1) B.P. 247-248° (2) 

43-44° 12) 

42.3-42.3° (3) 

ColorlesB ndls. from ale. (1), odor like benzaldchyde (2). — Eng. Tolatilo with ateam 

(21 <d|s 

[For prepn. of G from 3,4-dichlorotoluene (3 :0365) via chlorination to 3,4-clichlorobenaal 
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(di)cUoride (3:6875) and hjnboijnia of the latter with fume. H 1 SO 4 (5% SOa) (30% vield 
(3)), cone. H 18 O 4 (4), or CaCO, + R ,0 (40% (3)) sec (2) (3) (4); for pieim. from 

d^tloro-S-utroboDauldehyde via reduction, diaaotiiatian, etc., see ( 1 >J 
C with Batd. aq. NaH 803 yields a cpd. C.NaHHOj (3). [Use in purification of 0 (3).] 
C on oxidn. with KMn ()4 yields (2) 3,4-dicMorobeusoic acid [3:4925), m.p. 201 - 202 ° |3). 
— C with cone. aq. KOH undergoes Cannissaro reactn. yielding 3,4rdichlorobenEyl alcoholi 
ndb. from aq., m.p. 38° (3), and 3,4-djchlorobenzoic acid (see above). 

C on nitration as specified (5) (4) givee (71% yield ( 4 )) 3,4-dichloro-6-nitrobeiizalde- 
hyde [Beil. VIIi-(144)], ycl. pr. from CoHo, m.p. 73° (5). [This product with NH 4 OH/ 
AgNOa ia oxidized (4) to 3,4-di('hlurr>-6-uitrub('.nzuin acid, crj'ut. from CsHe, m.p. 165° ( 6 ).] 
[For conversion of C to 3,4-dirhlorostyrcue (7) ( 8 ) cf. (9) via reai'iton with MeMgl ^ving 
(73% yield (7)) 3,4-dichlomphenyl-methyl-carbiDol (7) ( 8 ) and dehydration of latter with 
KHSO 4 (yields 83% ( 8 ), 04% (7)) see indie. iefs.| 

(0 3,4-Dichlorobenzaldozime (onli form): m.p. 114-115° (2), 118-110° ( 1 ). [The syn 
isomer, iidls. from ale., m.p. 120 ° rap. htg., is converted by fusion ( 2 ) to the onfi form.] 

3,4-DichlorobenzBldehyde phenylhydnzone: unrecorded. 

O 3 4-Dichlorobenzaldehyde ^-nitrophenylbydrazone: or. udls., m.p. 276-277° (1). 

8 , 4-Dichlorobenzaldehyde 2 4-dinitrophenylhydnzone; unrecorded. 

3|4-DiGh]orobenzaldehyde setnicarhazone: unrecordod. 

3*.i65i |l) Hodgson, Beard, J. Chm. 1927, 2.'i. (2) Erdmann, Schwerhten, Ann. 338, 
72* 73 (1890). (3) Kraay, Her. /ran. chiw, 49, lOKO (1030). (4) RiieKli, Zaeahii, Lang, HU9. 
Chim. Aeia 21, 124K (1938). (.<)) Honchst Farb\\'crko, Cer. 254.407, Dcr. 3. 1912; Cent, 1318, 1 
199. (0) ItuRgli, Zainiliu, Hdn, Ckini, Arkt II, 437 (1030). (7) Marvel, Overberger. Allen, 
Johnaton, Siiuudm, Young, J, Am. Chun. Sue. 08, h03 (1040). |^) Brooks, J. Am, Chm. 

Hoc, 01 , 1295- 1297 (1944;. ( 9 ) Chirk, Chem. & Mng. .Yen/w 22 , 1559-1503 (1044). 

3:0560 2,4-DICHLOROPHENOL OIL CbH 40 C 1 z Beil. VI -189 

1 VIa-(103} 

Vfc-(178) 


M.P. B.P. 

45‘ (1)(2) 210.3-211.3° u.e. (18| » 1.4723 (8) 

4.1-44° (17) 2011311° (G)(1I) iiL^ => 1.1729 (8) 

43° (3) (4) 200-210° (4) 

(16) (181 200-208° tt.c. at 763 mm. (T) 

42° (6) 100.2-107.0° at 14-16 mm. (3) 

41-42° (11) 

Coloriem ndls. from f",!!,. — f) has unpleasant Md persistent ndor sueResting iodufoim 
|1) (for study uf strengtli of odor of aq. solus, irf C see (1)). — C is spar, sol. aq. (100 g. 
aq. ot 20° dis. 0.45 |t. ('n. but is eaa. sol. ale., ether, CcH,, or CHClj. — C is volatile with 
steam i note, however, thtil from alk. sohi. C is itol volatile with steam (dif. and aepn. from 
a<hlorophcnol (3:S»80) or 4-rhlorophenol (3:0475) (»)), alUiough (5 m volatile with 
steam from oq. solus, eoiilg. PliCOj (ihf. and sepn. of 0 from 2,4,()-trii'hlorophenol (3:1673) 
(9)). _ Note that comml. 0 often rontains 2,4,G-«riclJumpbeiiul, and that C prejal, by 
ehlormstion of pheuol may cont. 2 , 6 -dichlorophonol (3:1505). 

(I’m prepn. of C from pH-hlorophenol (3:0175) or iwhloropheiuil (3:6880) with □, 
(I mole) in AcOH aoln. (80% yield) see (6); from phenol (1:1420) with a, (2 moln) 
diluted with CO, iu AcOH and under these wind, giving caelusively C aoc (7).] 




aiOMO 2,4-DICHLaROFRENOL BB 

[For fomiQ. qI C (together with other pA)dA0 from (1:1420) withOi (Bmola) 
( 2 ) (1) W (10), with CI 2 (2 moles) io alk. sola. ( 11 ) ( 12 ), with ^',i^'-dichlorourea ioHCl 
soln. (13), or with SOsCla |14) see indie, refs.; for fonna. of C from aslioylic add (1 :0780) 
inimoeBB aq. KOH with CUi see (15); from 3,5-^chloro-2-hydruxybenioic acid (3|5-^chloio- 
saheylie acM) (3:4935) on distn. with lime see (16) (17); from 2,6-dichlonh3-hydroxybeo- 
zakbhyde (3:4160) in excem 50% aq. KOH on htg. at 80** (94% yield) see (5).] 

Nadeaf subatitutioa of C. C in AcOH with Br^ (1 mole) (7) (18), or in 50% AcOH 
with Br^ (1 mole) in AcOH (19), yields 6-bromo-2,4Kli[:hlQropbeno], ndls. from CSsHa or 
It. pet, m.p. 6fr-69° (10), 68 ** (7) (18), b.p. 268° dec. (18), 204° at 19 mm. (19), Ififi** at 
15 mm. (19), 192° at 12 mm. (19) (cortesp. methyl ether, m.p. 65° (7); coriesp. 2,4-duiitio- 
phenyl ^er, yel. Ifts. from ale., m.p. 140-141° (19); corresp. p^oluenesulfonate, m.p, 
82-83° (19)). ^ [This 6-bromo-2,4-dichlorophenol with excess Bi^ in pres, of Fe powdff 
and absence of aq. yields ( 20 ) 2,4-(lii'hluTi>-!i,5,6-tribromophenol, cryst. from AcOH, m.p. 
209° (20) (corresp. methyl cilier. m.p. 143-144° (20), romwip. benzoate, m.p. 202° (20)).] 
G in aq. NaOH with I 2 (1 mole) in aq. K1 yields (7) 2,4-itiRhloro-6-iodophenol, ndls. 
from dil. ale., m.p. 63° (7) (corresp. methyl ether, m.p. 35°, b.p. 278-285° u.c. (7|). 

C on nitration by sola, in cold fumg. HNO 3 , subsequently poured into aq. (4) d. ( 21 ), 
yields 2,4Hlicliloro-6-nitraphenol [Beil. Vl-241, Vli-( 122 )], yel. cryst. from ale., m.p. 
121-122° (4), 124° tm 

Condenaatioa reactioas inrolvlng nuclear hydrogens. [C with formalin (1;0145) + 
cone. HCl + cono. H 2 S 04 in pres, of stream of HCl gas at 35-40° ( 2 ;^), or C with trioxy- 
methylene + AcOH,H^S 04 at 50° (24), gives (54% yield (23)) 6 , 8 -dirhlorobeDzodioxane- 
1,3, volatile with steam, cryst. from McOH, m.p. 111° (24), 109-109.5° (23). — C with 
formalin ( 1 :0]45) + cone. HCl in utreum of HCil gas at 50° for 36 hrs. gives (72% yield 
(23)) 3,^chloro-2-hydrux>'bcmzyl chloride, ndls. from pet. oth., m.p. 82-84° (2-3); this 
prod, on hydro!, with aq. at 50° yields (23) 3,5-didiluro-2-hydn)xybcnzyl ale., ndls. from 
aq., m.p. 80-81°, also formed iis by-product of the dichlorobenzudioxaue mentioned aliove.] 
[C with methylul (1:0105), metliylcno diaretate, or mriliyleue (di)ir)dide in pnw. of 
cone. HiSOi or ZnGj (2o) or C + formalin (1 : 0145) with AcOH 'H 28 O 4 (20) yields methyl- 
ene-5i8-(2,4-dichlorophGiio]) (2,2'-dihydroxy-3,5,3',5 -tetraclUonidiphenylincthauc); for 
use of this prod, as mothproofing rpd., antiseptic, and seed disinfectant sec (25) (26) (27) 
(28) ( 20 ) (30). — Note, however, that C (as Na salt) with methylene (ili)rhloride (3:5020) 
at 120-140° in s.t. for 6 hrs. gives (24) &f 4 ^( 2 , 4 rdichlorophcnoxy)methaue, m.p. 98°. — 
C with SClt or .^2013 + AlCla in C 8 a,ur yields (31) 2,2'-^hydroxy-3,5,3',5'-tetra- 
chlorodiphenyl sulfide, m.p. 188°. — For condens. of G with benzaldehydu 0 - (or p-) sulfonic 
acids and use of products rs mothpriMifing agts. see c.g. (26).| 

[C with phthaiic anhydride (1:0725) + AlCla at l^° for 2 hrs. yields (36) cf. (37) (38) 
2-(3',5'-dichloro-2-hydToxybonzoyl)bcnzoic acid, colorless Ifts. from ale., m.p. 204° cor. 
(36), which with cone. H 1 SO 4 ring-closes to 2,4-dielilorD-l-liyrlroxyniitluuquinone, yel. 
ndb. from CtHe, m.p. 242° (36), 241-242° (39). — C with 4,5-dichlorophthalic anhydride 
(3 ;4830) + fumg. H 3 SO 4 + HsBOs at 1 95° yields (40) 2 , 6 , 7 -trichlon>-l, 4 -dihydro 3 ^anthia* 
quuione (2.6,7-trichIoroquinizarin).] 

JLSiCtioas of the jAenolic group of C (see also under (Q below). C behaves as a weak 
BcidiCissol. inaq.alk.butlargelypptd. by CX)t. — DiaBO 0 . const. at25°inaq.i831« X UH 
(41)cf.(42). 

[For study of bactericidal prop, of C see (43); for use as insecticide in paper see ( 44 ); for 

T , and use of metal complexes as antiseptics see (45).] 

with alkali metals gives coneap. alk. 2,4-diohlorop]^nolate8: K 2,4-dichioiDpheiiQ)ate 
with GOft at 140° yields (15) 3,5^1icMoro-2-hydrozybeDSoic acid (3,5-dichloroBaiiqylio aeU} 
(3:4935)J 



souss 


a:nno 


» 

(C wHh etliyl iriiietbylMetouetote (1:1713) + FA Rim (14.6% yidd (46)) 0^ 

dicUoro^^Mimetbylohiv^ [Beil. XVIIHIT?)], luiUu fhun ole., m.p. Hr.] 

[C in 20% aq. £OH htd. 2 hn. at 100” with MeiW 4 (22) d. (1) yidda 2|4-dichloro|iheiiyl 
methyl ether ( 2 ^Ghloroani 0 olfi) [BeU. VI-ISO, Vli-dOS)], b.p. 232-233” eor. at 743^ 
nun.; m^p. 27-28“ (47). with EH + K|CX)i in acetone refluxed 6-8 hie. gives (00% 
yidd |4S)) 2,4-dichlorophenyl ethyl‘ ether {2,4-dichJoropheneto]e)i oil, b.p. 235-236” (48), 
236-237” (4) (for study of cleavB|;e of this ether with HBr/AcOH see (48), for study of 
nte of foimation see (40)). ^ C with allyl bromide + KsCOi in acetone yields (50) allyl 
2,4HlicJili»opheiiyl ether, b.p. 144-145” at 25 mm. (50).] 

2,4-Dlchloroiihenyl acetate ; oil, b.p. 244-245” (4), 167-168” at 80 mm. (61). \Fxm 

C with AcQ refluxed 40 min. (86% yidd (51)); this ester with AJCla at 170” for 40 
min. undergoes Fries learr. giving (75% yield (51)) 3,5-dichloro-2-hydroxyaoetophe- 
none, m.p. 06-06” (51).] 

0 2 i-Diddorophenyl benzoate: cryst. from ale., m.p. 06.5” (5), 96” (1), 07” [Beil. 
lX-1171. [From G in dil. aq. NaOIl shaken with BsCl (5) cf. (1).) (For study of 
nitration of this ester see (6).] 

(0 Ofi-Dichlorophenyl m-nitrobenzoste: ndls. from ale., m.p. 115-116” (6). [From 
C + m-dtrobenxoyl diloride in dil. aq. alk.; for study of its nitration see (6).] 

2,4-DichloroiiheDylp-aitrobenzoate:unrcported. 

2,4-Dichloro|ihenyl 8,5-dmitrobenzDate: unreported. 

2,4-Dichlorophenyl benzenesulfonate: unreported. 

0 2,4-Dichloro|ihenylp-to]uBneBttlfonate: pr. from ale., m.p. 125” (6). 

(0 2,4-Dichloro|ihenyl benzyl ether: pr. from ale., ether, or pet. eth., m.p. 62” (52), 
61-62' (53), 60* (54), 59.0-59.5* (55). C + heosyl chloride (3:8535) + 

NaOKt in hot ale. (63), or from Na salt of C + benzyl chloride in MeOH (55); note, 
however, that Na salt of C with benzyl chloride in toluene at 160” for 5 hrs. undergoes 
instead nuclear nlkylation yielding (55) 2,4Hlichloro-6-bflnzylphenol (3,5-dichloro-2- 
hydroxydiphcnylmethane), cryat. from pet. eth., m.p. 77.0-77.5° (56).] 

(0 Oji-Dichlorophenyl p-nitrobenzyl ether: ndls. from ether, m.p. 148-1.50” (53). 

(Qi 8,4-Didil(iro|ihenyl 2,4-dinitro|ihenyl ether: Ifts frf)m Ac^H, AcOH/E^H, or 
Eton, m.p. 119” (56|, 116-119” (6), 118” (57). [From Xa or K salt of C + 2,4- 
dinitrochlorobenzene refluxed in ale. (56) (6| (57). | 

O 8,4-Dichlora|iheno^scetic add (3:4096): eiyst. from CsHt, m.p. 138” (58), Neut. 
Eq B 221.0. [From G + chloroacetic acid in slight excess aq. NaOH, refluxed and 
then acidified (877o yield (58)); for studies on use of this prod, as plant hormone see 
(59).| 

2»4-DU:hlorophenyl Af-phenylcaibainate: unreported. 

0 2,i-Didilorophenyl Af(p*-iodopheay])carbamate: m.p. 182-183” (61). [From C -f 
p>iodobeDzazide in hot Igr. (61).| 

0 2,4-Dichliirophenyl N-(p-bromopheayl)caibBmate: rods from Igr./AcOEt, m.p. 
100° c,or. (62). [From C + p-bramobenzazide in hot Igr. (62).] 

O Opi-Dichlorophenyl iV^(p-njtrophenyl)carbamate: yel. pi. from Igr./EtGAc, m.p. 
205” cor. (62). [b>om C H- p-nitrobeozazidc in hot Igr. (63).] 

<0 2,4-Dlchlorophenyl N-(3,6-d]nitro4-methylphenyl)carbaiiu.te: or.-ypl. pr. from igr. 
or EtOAc, m.p. 153” u.c., 157” cor. (64). [From C -I- 3,5-dinitTo-4-methyIbenaaaklfi 
in hot Igr. (64).] 

2)4-Diclilof«fphenyl Ar-(<» 4 iaididiyl)carbaiiute: unreported. 

0 2,4-I8chloi:oiflieny1 5f-(/9-Aa^tfayl)carbainate: pi. from Igr., m.p. 162” u.c., 166” oor, 
(65). [From C + |^nBphthy1 isocyanate (or azide) in hot Igr. (65).] 
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1 

CJSUOCk 

B«iLI.685 


(a,a-DiGhloroacetone, 



Ii-(844) 


flym.-dichlDroacotune, 
htf-Cchloramethyl) ketone) 

(ja A dn 


fa-(710) 

M.P. 


B.P. 




45® 

(1) (2) 

173.0-173.4® 

cor. at 769 mm. (4) 

nr- 

1.3843 (4) 

44® 

(16) 

172.6-173.0® 

cor. at T4B mm. (4) 

1.3803 (4) 

40-44® 

(3) (8) 

172.3-172.8“ 

cor. (1) 

1^- 

43® 

(4) (1») 

172-173® 

(3) 

1.47333 (4) 

4S.«<«3® (7) 

172® 

(2) (9) (20) 

1.47144 (4) 

48*5® 

(5) (20) 

170-171® 

(6) 



48H13® 

(4) (22) 

170® 

(8) 





168-169® 

at 723 mm. (7) 




Golorloflfl this, or udlfi. volafcilG even at ord. temp. — Vapora are larhryoiatory; liquid 
blietcnj skin. — Appreciably hol, in aq. c.sp(H‘ially on warminn^, eus. sol. file., ether.— 
VolatiLe with steam. 

(For prepii. of C from 1 ,iS-di(.'hloropropanoI-2 (glycerol o-dichlorohydrin) (3 : 5985) by 
oxidii. with NaaCrsOy -f HaSO^ (r>8-75«v, jneld (JO)), with KiCr 207 + HjS 04 (1) (2) 
(4) |fi) (7) (8) (9) (II) (gencrully p<itm^r yields) s*3C* indie, refa. (note also that b.p. of C is 
very cloftt* to that of the pn'cursor 1 .It-dii lJonipropanol-i (? 5085), a fwt w’hich leads to 
some doubt iw b) the true yield uf C in ci^rtain of the older reports') ; for prepn. of C from 
wetom* (lifyhM)) with C'ladim-lly (12), in pres, uf Ig, or SbOU (yield: 2B% C ao- 

eompaiiied by 48.6'*,' loi^yin.-dieldoroju’etoiiD (3:5430) (13)), in pres, of NiCla at 70® (other 
prods, are ak) fornuKl (11)', or in pres, of aq. + CaCDj (yield: 10% C accompanied by 
other pnids. (16)J (4) {l.“i), siv iiidic*. refs,] 

(For prepn. of C fnim epirlilurohydrin (3-chlorrHl,2-epoxypropaniO (3:5358) with 
HjClj (yield: C accompnnied by 07% lJt-dichloroprupanol'2 (3:5985) (17)), from 

ethyl 7 -(a)-cIilum-«iT'K*tho\yfi(Tto}M*ftaie (18) or from ethyl cc,r-dicliloraDetoacetatc 
(10) by ketonic cloavagt* H(3, from aHmo (propodiemO (20) or i,2-dichloFopropeiie-2 
(21) with HCKJl, nr from 1 ,:i-diioduacetfiiic on digestion with AgCl (22) cf. (3) see indie, 
rrffl.) 

iC' on reduc(.ion with yr:i£;t gi\Ts i53% jneld (2)) l,3-dichlorcipropanol-2 (3:5985), 
b.p. 178® (2). — 0 with Zn + AcOH doiM> not give swetime but yiehla (23) n gas fonnciiy 
supposed to haw iHMin ryiduprupiinuno (.since it yioldc^d wil h sezni<'iirl)azidc a sctnicarbasone, 
ro.p. 156® (23)) although in the light of InhT work (21) (25) (26) this now appears very 
doubtful. -- F«>r polarogniphic Btud> of n*duclion potential of C .see (27).] 

C with aq. filk. jireHUinahly yicdJs 3-i-blornpr(3panoiio-2-ul-l [Beil. I-823J and/or propar 
none-2-dioM,3 (dihydroxyaoefimu) [Bell. 1-S4G, li-i42S), l2-(889J] since C readily reduces 
Felding's aolii. |'28|. 

C with said. aq. Nalf.SOa soln. yielils a NaHSO,i cpd. which sops, with 2M HsO (1), 
3 HaO (7). — C with iui- KsliOi soln. yieUls (:W) corresp. salt of acetones, ot'-disulioidc add 
[Beil. lVr{530)l. 

[C with KOAe (slightly more than 1 mule) in hoilg, ArOH gives (48% yield (29)) chloro- 
acetylmethyl aeeUto, b.p. 112-114® at 16 mm. (29). — C with K benzoate refluxed in ale. 
yields (23) 1,3-dilwazoyInxyapotoiic, long ndls from ale . but m.p. nut reported.] 

[C in dry McOH treatiHl with HCI gas givpp (84.5% yield (31)) 1 ,3-dichloroaoetone 
dimethylkotal, cryst. from MK)H, m.p. 81.6° |3U: C in abs. EtOH nmiktly treated gim 
(•mailer yield (811) l.SHlicldoroacetoDe dicthylkctal, m.p. 28® (31). — For reaetn. of C 
with ethylene glycol see (32).| 
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l,3-DICHLOROFRDPANONE-2 


[C with equal wt ethyl mercaptan gives (d4% yield (33)) l>34M-(et)iylmeroBpto)- 
prp{iaiiOB6^2, b.p. 117-121” at 15 mm. (33) (ootresp. semioarbaaonB, m.p. 23-00”), but 
C witii huge excess ethyl mercaptan (4 wt. pts.) gives also l,2j2,5-tetRi(ethy]]nercapto}^ 
propane, oil (33). ~ C (1 mole) with bensyl mercaptan (2 m^) in ale. NaOH yields 
(34) l,3-&is-(benEylmercapto)pn)panono-2, oil, which on oxidn. in acid soln. with KMnOi 
gives corresp. disulfone, ndls. from ale., m.p. 182” (34).) — [For reoctn. of & with alk- 
sulfides and/or polysulfides in piepn. of leainB see (37).] 

C with KI even at room temp. (7) yields 1,3-diiodoacetone, pr. from acetone, m.p. fil”. 

[For reocftion of C with MeMgBr as means of prepn. of sym.-dichloro-fcr-butyl skohol 
(3 : 5977) see the latter.] 

[C with excess cone. aq. or liq. HCN in aJc. at 30” for 12 hn. (11) cf. (35) or with 25% 
BGN in pres, of a little NH 4 OH (36) yields ^, 5 '-diddoro^-hydTOxyi 8 obutyronitrile (not 
isolated), which on hydrolysis with HGl | J ] } (35) (36) gives the corresp. acid, diiS'-dtchloro- 
a-hydrox 3 isiobutyric acid, m.p. 01 - 02 ” ( 11 ).] 

[C with diazotised aniline in pres, of NaOAc yields (3) l,3-dicliloro-l-(benseneaso)- 
prqMUione-2, red-or. cryst. from hot ale., m.p. 156-157” (3); for corresp. bomologs using 
diaxotlzed o-toluidine or p-toluidine see (3).] 

[G with equiv. molar quant, thioocctamide in acetone or ale. followed by htg. with 
ZnCli (38) (39) gives 4-tchloromethyl)-2-mcthy1thiHZoLe hydrochloride (free base is oil, 
b.p. 05-67” at 3 mm. (38) (30)) ; for pol^oncrization of this prod, by htg. see (38). — C 
with thiobenzamido in acetone fallowed by htg. of resultant intennediate with HCl in 
acetone gives 4-(chloromethyl)-2-pheiiyltlu azole hydrochloride (yields: 80-81% (40) 
(41)] (corresp. free base, m.p. 51” (40), 48.2-51.2” cor. (41)); for rcartns. of this prod, see 
(41). * For analogous reactn. of C with many other substituted ilnobenzomides to give 
corresp. subbtituted thiazoles see (40) (39).] 

[C with equiv. molar amt. carbamyl chloride in dry ether at room temp, for 15 min. is 
churned ( 2 ) to yield /}j 5 '-dichloruisopropyl carbamate (“ Aleudrin ’0i viliite cryst. from 
ale., m.p. 80-81” ( 2 ); G with 2 molar equivs. uf carbamyl chloride similarly treated is 
claimed ( 2 ) to yield id,/l-dichloroisopropyl allophanate, cryst. from 60% ale., m.p. 182” ( 2 ); 
note, however, that in view of the facts tliat the C used in the citcxl work was obtd. from 
l,3-dichioropropanal-2j that the b.p.'s of this precursor and (j arc almost identical, and 
that the C employed was purified only by distillalion, the indicated esters may have been 
due to the presence of miuxidizcd starting material.) 

(0 l,3-Dlcliloro|iropanone-8 semicarbazone: m.p, 120” (23). [Note that this prod, is 
very sensitive to heat (care in rccrystn. from aq. or CeHo) and is also changed by stdg. 
in solution (23),] 

0 l, 8 -DichloropropBnoae -8 4- 0 -bromophenyl] semicarbazone: ndls. from ale., m.p. 
100” cor. dec. (42). [From C + 4-(p-bromophenyI)8emicarbazide in ale. refluxed for 
12 brs. (42). I 

(0 Condensation product (Ci 7 H| 904 N|SCh] of C with 5^-methyl-3-(carbohydrizido)- 
pyridlnium p-toluenesulfonate; cryst. from 1 : 1 alc./ether, m.p. 115” cor, (43). [From 
C with nicotinic acid hydrazide mctho^toluenesulfonate in abs. ale. on refluxing for 
15 mins. (43).] 

8:9i8t (1) Markownikow, Ann. 2M, 353-358 (1881). (2) Sen, Bsrst, J. Indian Chm. Soq, I, 
77-81 (1925). (3) Favrel, BuU. aoe. ehim, (5) 1, 983-086, 989 (1934). (4) Fosner, Rohde, Ber. 
42, 3237-3242 (1909). (5) Edwards, Evans, Watson, /. CKm. 3oc. 1837, l044. (6) Gluts, 
Fischer. J. prakt. Chm. (2) 4, 54-55 (1871). (7) von Hoerman. Ber. II, 170&-1709 (1880). 
(8) Cloes, Ann. Mn. (6) f. 167-17U (1886). (9) Erlsnbach, Ann. Ml, 48-48 (1892). (10) 
Conant, Quayle, OrQi Spnikesss, CoQ. VoK 1 (2nd sd.), 211-213 (1941); CoH. VqIi 1 (lat sdj, 
206-207 (1932); I, 13-15 (1922). 
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111) GtiiMiB. Mmt, BhU. IM. «Mm. (iQ M, lll*21 (1881). |12) BvlMrii** Bor. f, 487-488 
(U74). (M) CoDtartiiiiii fBr Blaktroehnn. Igd., iVtafth 707,8^ July 16, 1931; Cmt, 1181, 
11 SOSO. (14) Akubif Bull. /mi. PA|W.-CSa». fieMoreS (Tolkve) U, SS9-340 (1833) ; C«ti(. tMti 
13080; C.A.n, 3447 (1988). (IE) KUag, BuB. mc. eUm. (3) 33, 332-323 (lOOS); Atm-eMtu. (8) 
I, 474-478 (1905) . (10) Ditarb, Bcr. M, 508 (1803) ; Ann. 373, 314-316 (1894) . (17) MnUaov. 
■kli, J. Gen. Chem. ( U.S JS.lt.) 8, 832-839 (1930) ; C.A. 84, 375 (1040) . (18) Erlenbich, Ann. 333, 
18-10(1802). (19) WiiHinnuii. Bar. 43, 3532-3583 (1010). (20) Sninioff, J. Bum. i>Ava.-CA«m. 
Ak. U, 854-872 (1903); Cant. 1934, 1 576. 

(21) Hanir. Cmpt. ranJ. 34, 1428 (1882). (22) VSlker, Ann. 183. 03-05 (1878). (33) von 
RuDtnirBh, Veratooi AM, Wdaue/uppm Awulenbm 81, 655-656 (1922); Cent. 1334, I 150; 
C.A. U, 1271 (1924). (24) logold, J. CAam. Sac. lU. 328-320 (1921). (25) Ingold, Siko, 
Thorpe, J. Chm. H/ac. 131, HOT (1922). (26) Dem'yiuiov, Feofilaktov, J. Gan. CAam. (G.5B.fi.) 
3, 340-360 (1939); Cant. 1993, 11 2913; C.A. 34, 385 (1940). (27) Winkel, Proeke, Bar. 33; 
700-701 (1036). (28) KHmont, CAam. Ztg. 83, 521 (1022). (20) Hew, Fink, Bar. 48. 2004 (1915). 
(30) BaachiB, Prahl, Bar. 53, 2027-2028 (1926). 

(31) Priuniscjuiikow, Leontowitech, Bar, 68, 1867 (1035). (32) Kuhn, /. prakl. CAam. (2) 
156, 124 (1940). (33) Rojahn, Lenmc, ArcA. PAarm. 361, 615-616 (1025). (34) Fromm, 
KapellN, TMibmiuui, Bar. il, 1357-1358 (1028). (35) Glattfdd, Schneider, J. Am. C%em. Boa. 
•3, 417 (1938). (36) Fourneau, BuU. ana. Mm. 14) 83, 413 414 (1021). (37) I.G., Ttmeh 
785,705, Aub. 17, 1035; Ceal, 1931, 1 1134, (38) Hooper, Johuaon, J, Am. CAam, Boa. M, 470- 
471 (1934). (30) JolmaoD (to Blnthrop Chem. Co.), UB. 2.014,408, Sept. 17. 1035; CM. Sm, 
1 1114; C.A. M, 7344 (1035). (40) Suter, Johnson, Bee. fraa. Mm. tf, 1066-1068 (1930). 

(41) Himtieaa, Faster. J. Am. CAam. Boe. 85, 1668-1670 (1043). (42) Wheeler, J. Am. Cham. 
Boa. il, 3654 (1920). (43) Allen, Gates, J. Am. CAam. 8, 590-601 (1041). 


3: QMS P&EHnCH)A)ROA(»TATB 

acHi.co.o-^^^ 


CiHrOia BeU. VI- 153 
Vli-( 87) 
Vlr(154) 


ILF. B.P. 


46° (1) (2) 330-335° (0) Ot 1.3303 (9) nh* ~ 1.5146 (0) 

44-45° (3) 155° it 66 mm. (7) 

44° (5) 133-130° at U mm. (2) 

43“ (7) 

40.3° ( 8 ) 


Ndl 8 . or Iftfi. from ale. Insol, aq.; eas. sol. air ., other. 

[For prepn. of C from phenol (1;]420) with chlomacetyl trhloride (<3;5235) on htg. 
alone (7| (61 (3)i in ether soln. + pyxidine (21, or with AICI 3 in CSg (11 see indie, refs.; 
with cliloroacetic neid (3:1370) + P2O5 in CHCI 3 (81 or on htg. with FOCb orZnCli (51 
see ( 8 ) (5).l 

C hydiolyspR rather easily, even slowly on stdf^. in moist air (3|. C on mere refliudng 
for hr. with abs. air. or with air. NaOEt underj^ tranfr-OHtcrifieation yielding |3) ethyl 
chloroareiute (3; 5700) ujid phenol (1:1420). 

C in ether treated with NH.i gus reacts vigorously yielding (31 NH 4 phenolate (sol. in 
aq.) and chloroacetamide (insol. aq.), m.p. IIS'" («S). 

6 with aniline (2 moles) at 80’’ for 1 hr. gives (4) aniline hydrochloride (sd. in aq.) + 
phenyl AT-phenylamiiiuaretate [Beil. XlI-471] pptd. from ale. by addii. of aq., m.p. 82-‘-S3* 
( 4 ). [Note that C on boilg. with aniline, yields (41 N-phenylaminoacetanilide ^A'-phenyl- 
glycine anilide) [Beil. XII^556|, m.p. 111 * 112 " (4).] 

C with phenylhydraisirie (2 moles) at 60" for hr. yields (41 phenyl (fl-phenylhydra- 
ainoacetate {Boil. XV-321], Ifts. from CsHb or from ale. by addn. of aq., m.p. 63-94° (41. 

C hid. with AlClj for 5 hrs. at 130-140" gives ( 10 } t»-hydroxyphenacyl chloride (vol. 
with steam), m.p. 74", + p-hydroxyphenacyl chloride (not vol. with steam), m.p. 148". 

C + equal wt. pyridine htd. at 100 " gives (11 cpd. C.CftHiN. 5 H 20 , ndls. from ale., m.p. 
165-166" dec. (11), cf. (4|. 
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S:fM (1) Kunckell, Johannaiien, Her. M, 1714-171£ (1897). (2) Mamuck, Drauiburg, AraA. 
Pharm, SW, 5S4 (1912). (3) Morol. Hull. «(ic. aim. (3) 81, 958-904 (1899). <4) Morel. BuU. 
toe. chim, (3) 81, 904-966 (1899). (5) Nencki, Ber. 80, Ref., 588 (1893). (6) Prevoat. J. pmkC. 
Chen. (2) 4, 379-1)80 [1871). (7) Fries. Pfaffondorf. Ber. 48. 214-216 (1910). (8) Bakunin, 
Gan. aim. Ual. St, II 358 (1900). (9) van dor Stichole, J. Cham. Bog. 188, 1228 (1923). (10) 
von Auwera, Mauss, Her! 81. 410 (1928). 

(11 } Barnett). Cook. J. Chtm. Boe. 181, 707 (1922). 

3:0572 Dl-(|9-CHLOROETHYL) OZALATB CsH^tCli BeU. S.N. 170 

CO.O.CHa.C®*Cl 


ILP. 45° (1) BJ>. 132° at S mm. (2) 

[For prepn, of C from ethylene (‘hinrohydrin (3 : 5552) with anhydroua oxalic acid (1 :0536) 
by aatn. with HCJ giu and htg. at 100° sec (1).] 

[C with MeaN in CcHa eivra (1) “ oxalylcholine chloride/' OnHaeOiNzCls, very hygro- 
Bcopic cryat. ndla. (chluroaurutc, m.p. 256.5° dec.).] 

[C + C0H5 -H AlCla gives (2) biboiizyl (1:7140) -|- tax.] 

8:8578 (l) Cniitai-di, Kreoli, AUi IX eongrraito intern, ehim. Madrid 9, V. 16.V173 (1934); Cent. 
1888. IT 3903-3004; C.A. 81, I7(i4 (1037). (2) Murkiirov-ZemlyauBkii, Kortflmk, Savenkov, 

J. Oen. Chem. iU.S.S.H.) 11, 331-334 (1941); Cent. 1M2, I 903; C.A. 85, 5883 (1941). 
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CtHsCIs 


BeU.V-290 

Vi- 

Va— 


WLP. 44.5-45.5° (1) B.P. 345.5-247° at 768 mm. (2) 
42.5° (2) 


Readily volatile with aieam. 

[For prepn. of C from 3,5-dirhlorn-4-iuninotoluciio [Beil. X1T-090] or from 4,5-dirh1orD-3- 
Bininotolueiie [Beil. XIl-872] via diajsotizntion and use of CuaClz rear til. see (1); from 
potaasium salt of 3,4,5-trichloroti)lueneHuiru]ue ncid-2 by bydrolysia with strong H18O4 
Bee (2).) 

(C with CI2 in pres, of AJ/Hg yields (3) 2,3,4,.5-tetraphlorotoluene (3:2710), m.p. 97- 
98° (3).] 

C on mononitrotian with cold fumg. HXOji (1) yi(4ds 3,4,.>trirhlon>-2-nitrntr»luene [Deil. 
V-3331, pr. from ale... m.p. 81-82° (1); C on dinitration with a mixt. of 6 pts. fumg. HNOy 
and 4 pta.- cone. HsHOi (1) yields 3,4,5-tricliloro°'2,6-diiLitrotolueuc [Beil. V-346], ndla. 
from AcOH, m.p. 163-164° (1). 

C on oxidn. with dil. IlXOa in e.t. at 130° readily yields (1) 3,4,5-trichlorohcnaoic acid 
(3:4920), m.p. 203° (1). 

8:t58t (1) Goheii, Dakin, /. Chem. Stx. 81, laSO-MBO (1902). (2) Wynne, J. Chem. See. 81. 
1070-1071 (1892). (3) Cuheu, Dakin, J. Chem. Hoc. 88, 1451 (1906). 
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3:0500 |p-CHL 0 R 0 ?HB]!RIilUirrXL 81 IB CiHiCl 474 

UP. 45.4-48.1* (1) 

43.5-44* |2) 

[For pr^. nf C from jHihloro-a-chlonwtyrene by eliininatioD of HCl with 26% ale. 
KOH (36% yield |l)) |2) see indie, refs.] 

[For study of dipole moment see (3|.] 

[C with It in liq. NHt at -34" readily g ves (98% yield (1)) p*-chloropheDyl-iodo-acety- 
lene, m.p. 84.7-85.0** |1).| 

[C with NHt/CutCli as diroc^tod gives (50% yield |5)) di-(pHchlorophenyI)biaeetylene, 
m.p. 258" (5).] 

0 Di-(^-chlorophenylethynyl)mercuiy: m.p. 221-222" (2), 221.5" (1). [From C in 
ale. with :ilk. K 2 Hgl 4 according to [4); note tliat m.p. of this prod, is only dightly 
higher than that (21ti-214"j for the crirrcsp. prod, from o-clilorophenylacetylene 
(3:9497).] 

S:M0 (1) Vaughn, ^fieuwhind, /. Ain. Chnn. Soc. 68, 1207-1209 (1934). (2) Otto, J. Am. 
CAem. Soc. 68, 1393-1394 (1934). (3) Otio, Wenzkc. J. Am. Chutn. Soc. 66, 1314-1316 (1934). 
(4| Johnson, McKwen. J. Am. Chm. Soc. 48, 471 (1926). (5) Zal'kind, Fundyler, J. Om. CAem. 
{U.SJS.R.) 8, 1725-1728 (1939); C.A. 34, 3719 (1940). 

3:0610 8,8,6-TRIGHLOROTOLUENE CHa C 7 H&Cla Beil. V- 309 

- 

M.P. 45^" (1) B.P. 229-231" at 767 mm. (1) 

[For prepn. nf C from 3,5-(liohIoro-2-nminotoliicne [Beil. Xll-8371 or from 2,5-dicliloro- 
3-iuninotoluene (Beil. X11-S72] via diazotizatlon and use of CiiClt reactn. see (1); for foimn, 
of ft from 3j&<iir‘hlorotnlurnr (3:6310) with Clt in pres, of Al^Hg roc (2),] 

Ip with Clt in pres, of Al/Hg yields (3) 2,;i,5,6-iptmchlorotoluejic (3:2575).] 

C on munonitration with cold hung. HNO 3 ( 1 ) yields 2,3,5-trichlorD-4(or 6 )-nitrotohiene 
[Beil. V-3‘J3], ndls, from ale. or AcOH, m.p. 58-59° (1); ft on dinitratioii x^ith 6 pts. fumg. 
HNOs -j- 4 pts. cone. HtS 04 yields 2j3,^trichlora-4,6-dinitrotolurne [Beil. V-^5), ndls. 
from ale. + AcOH, m.p. 149-150" (1). 

ft on oxidn. with dil. HNOs in a s.t. at 140" yields (I) 2,3,5-trirldorobenzoic acid f3:4486)j 
m.p. 162" <1). 

3:8818 (1| Cohen. Dakin. J. Chm. Soc. 8t, 1339-1331 (1902). (2) Cohen. Dakin, J. CAem. 
*Soc. 81, 134S 134'! (1902). (3) Cohen, Dakin. J. Chem. Soc. 86. 1284 (1D04). 

3:0618 2A6-TRlCHLORO-6-M£THyLPH£NOL CTHaOCU 
(2,4,0-Trichloro-r»-crcsol) OH • 

1 

Ha 

H.P. W (1) (2| B.P. 266" (2) 

45" (3) 162>]63"8t28i!iia. (3) 

[For prepn. of ft from m-creeol (1 : 1780) in aq. oik. with excess Cl| (3) or from frHraol 
with Clt in the dark (2| see indie, icfs. (note that m-creaul with Cl| in sunlight yields (2) 



Beil. VI- 
Vlr (180) 
Vlr (356) 
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8)5>teioUQfiB-2HDietfaylbm [Beil. VI1451| Vni*( 8 nt}], a.p. 238** ( 2 )); ffom 

8 , 4 ^eUim»^meth 7 ^^ (3:1205), from 2 , 6 ^ 1 iehloro-a 4 Dethylphenol (3:0150), rad 

from 4,0-<licblor(H3-methyljiheni]l (3:1745) in CHCla with C 1 | see ( 1 ).] 

[C iMi PQt yields | 2 ) both frts-(2,4,6-trichloro^3-methylphenyl) phosphate, m.p. 230” 
( 2 ), and 5tf-(2,4>trichlaro^methylphenyl) phosphate, m.p. 04.5” (2); for stiidy^of Hg, 
Sb, and Bi derive, of C see ( 2 ).] 

[C on Bulfonation with fumg. HjSOi (50% SO|) at 50” yields (4) a raonosulfonic acid; 
for eondens. of C with bensaldehyde-p-eulfonic acid and use of prod, as mothproofing 
agent see (5); for study of use of Na or K salts of C as wood impregnants (preservatives) 

Cj with aqua regia at 100” for hn. gives (26% yield (3)) 3,5,&'triQh]orQ-2-methyl- 
bensoquiQOue-1,4 (see above), m.p. 233” (3). 

[C in aq. alk. with MeiS 04 yields ( 2 ) coneBp. methyl ether, ndls. from ale., m.p. 46”, 
b.p. 268” ( 2 ); C in aq. alk. with Et ^)4 yields ( 2 ) corresp. ethyl ether, ndls. from ale., 
m.iK 35.5”, b.p. 266” ( 2 ).| 

9,4,6-Trldil<iro-S-methylphenyl acetate: m.p. 35”, b.p. 270” (2). 

0 ^4,6«TriGlilorii4-met!hyl^enyl benzoate: fine prismatic pi. from ole., m.p. 63” |1). 
[From C with BaCl in pyridine ( 1 ).] 

(0 l,4,6-Trichloro-3-methylphuyl beozenesulfonate: prismatic pL. from ale., m.p. 

121” (1), [From C with bensonosulfouyl chloride in pyridine (l|.] 

(0 9,4,6-Tricliloro-S-methylphmyl p-toluenesulfonate: prismatic pi. from ale., m.p. 
92^” (1). [From C with p-toluenesulfunyl chloride iii pyridine (1}.] 

« 

l:M18 (1) Hurtan, Chan, J. Am. Chm. Sue. H, 4218 (1933). (2) fiur&i, Ckem. Lithi H. 108- 
114, 148-182, 221-227, 261-26S (1927); Cmi. 1127, II 1345; CA. 22, 83 (1928). |:i) ChiUkov, 
Farini, Bardiev, Orv. Chern. Jnd. (U.S.SJt.) I, 410-112 (1937); Crnl. IHH, II 3U5; C.A. 21, 
7047 (1937). (4) WaOer, Better (to I.Q.), Ger. 557,150, Aug. 24, 1931; Cml. 1M2, II 2371. 
(5) Weiler (to IX}.), Ger. 548,822, April 20, 1932; Cml. 1822, II 799. (0) Iwanowaki, et el., 
Pnmvil Ckm. 18, 205-221 (1932) ; CVnl. UH, 1,867; C.A. 27, 3798 (1933). 

8:0895 8A6-TRICHLOROTOL1)BIIE CH, 

"5 

MJP, 4JM6” (1) 

41-48” ( 2 ) 

White ndls. from ale. 

(For prepn. of C from 2,6<lichlor(H3-Bminoto1uene [Beil. XII-872] via diasotisation and 
use of CusGIb reactn. sec ( 1 ); from p^toluencsulfonyl chloride via chlorination, hydrolysis 
to arid, and subsequent hydrolytic cleavage of the sulfonic acid radical see (3) (2); for 
fomn. of C together with other prods, from 2,5-dichLorotoluene (3:6245) or 2 , 6 <lichloio- 
toluene (3:6270) with GIs in pres. <rf Al/Hg see (4).] 

[C with Qs in pres, of Al/Hg yields (5) 2,3,5,6-tetrachlorotoluone (3:2575).] 

Con mononitetion by soln. in cold fumg. HNOi yields (1) 2,3,6-trichlonK5H)itrotoluene 
[Beil. y*333J, ndls. from ale., m.p. 57-58” ( 1 ); C on dinitration, e.g., with 6 pts. fumg. 
HNOi + 4 pts. cone. H 1 SO 4 ( 1 ), yields 2,3,6-trichlorD4,5-dinitiotoiuene [B^. V-346], 
pr. from AcOH, m.p. 140-142” ( 1 ), 140-141” ( 6 >. 

C on oxidn. with dil. HNOj in B.t. at 140” yields (1) 2,3,6-tiiriilorobensoic arid (8:4S00)| 
m.p. 164”. 


C7H5Cb Bell. V- 999 
Vi- 
Vs- 



97 


aOUDB 


8:0895-310670 


9:ll» (1) CobeB, Daicbr /. Cton. 5be. 91, 1331>13a2 (1009). <2) Aiirtla, Jobuon, /. Am. 
Chm. 500. M. 666 (1032). (3) Oeicr Co., Ger. 210.866, Jww 16, 1009, ■ CmL IM, H 70. (4) 
Kef. 1, pp. 1342-1843. (6) Cohed, Dakin. J. Ohm. Sae. tt, 1284 (1004). (6| Qvut, Holmbarg, 
A<ite Aoad. A6 oomu Math, Phua. $, No. 14, 3-28 (1032); CmU, im. 2816; CJl, 17, 6726-6727 
(1033). 

3:0655 l,9A4-TBTRACBLOROBBNZERB G C|H|GU B«LV-304 

Vi- 
Vr(156) 


ILP. 47.5'* (4) B.P. 354° cor. il 761.8 mm. (1) 


45-46° 

(11 

45° 

(2) 

44-46° 

(7) 

42.0-43.3° 

(3) 


Cryst. from CClj; spar. sol. ale.; eas. ml ether, CSs, Igr., or 00% AeOH; BuUimn. 

[For prepii. of C from 3,.5-(liDhlQro-2-iutroaniline [Beil. XIl-733] via diuotiiation uid 
use of CusGs reactn. (note that the nitro group is alao replaced by chloride) in 83% yield 
(4) see |4) (5); from 2,3,4-trichloroanilme [B^. Xll-626] via diasotioatiQn and use of 
CusCJs reaction sec (7) (6) cf. (1); from 1,2, 3-trichlorobensene (3:0990) with Qi in GC 24 
in pres, of Al/Hg see (7); for fomm. of C as by-prod, of actn. of cone. HNO^ on acet-2,4- 
dichloroonilide see (2|.| 

[For use of C in mixts. of dielectric liquids see (8).] 

[For behavior of C with liq. Clj yielding addn. products see (9).] 

[For behavior of C with NiiOMe see (4) (10).] 

C on mononitratiou by warming with HNCg (D = 1.52) (1) yields l,2,3,4-tetrachloro» 
5-nitrobe.iizcne [Beil V-247], m.p. 64..5° (1), 62.0-63.5° (7), 66-67° (11); this prod, on further 
nitration by boilg. 2 his. with 10 pts. mixed HNOa (D = 1.52) + cone. H ^4 yidds 
l,2,3,4-tctrachloio-5,6-dimlrobcnzenG, m.p. 151° (11). 

3:H66 (l| Boiliitein, Kurbatow, Ann. 112, 238-239 (1878). |2) Gotta, Hunter, J. Chm. Sac, 
126, 447 (1924). (3) Dadieu, Pongrata, Kohlrausch, Mimatak. 61, 433 (1932). (4) HoUemon, 
Pee. Irav. thim. 86, 74 1- 743, 749 (1920) . (5) HoUemon, van Haeften, Bee. trav. chim. 48, 70 (1921). 
|6) K6rner, Gontnrdi, Affi acend. Lineei (5) 18, I 06 (1904). (7) Cohen, Hartley. J. Chem. Son. 
87, 1366 (1905). (8| Ooinpoenio Franoaiae l^ioznaon-Houaton. FVench 46,584, Aprfl 6, 1088; 
Cent. 1818. II 906; C.A. 88, 277 (1939) . (9) van der Linden, Bee. trav. ehim. U, 421-430 (1936). 
(10) de Orauw. Bee. trav. chim. 68 , 787 (1931). 

(11) Berokmana, Hollemau, Bee. trav. ehim. 44, 656-657 (1926). 

8:0670 8,4'-DICHLOROBIPH£im:i CisHiCIi B6lLail.470 



H.P. 40“ (1) B.P, 191“ at 80 mm. (2) 

Gryst from ale. (1); sol. in C^He or AcOH (1), 

[For propn. of C from 2-amino-4'-chloTObiphcny] (2), from 4r6mmo-2,4'-dichloiDbiphsDyl 
(1), or 2,4'-diamin(ibipheDyl (1) by appropriate dioso reactions see (1) (2).] 

6 on oxidn. with CrOg + AcOH yields (2) p-chlnrobensoic acid (3:4940), m.p. 232° (2). 

8:8811 (1) Fuisi, BeUavita, Qait. chm. iUU, 84, 339 C1B34). (2) de Grauw, Bee. traia, ehim. M, 
n6-777 (1931). 




3ia6«K3:0700 


DIVISION A 


BB 


8*.0«U I^ADlCHLOXOBIPHBinn. CuH^ 

"^X=> 

M.P. 46” (1) B.P. 105-200” at 16 suo. (1) 

40-50” (2) 

Pale yd. (^1). 

[For prepn, of C from f^V4niino-4-rhlorobiphcnyl or from 4-iimino-3-chliirobipheiiyl 
via appropriate diuzo methods see (1) |2).J 

C htd. with 0 ( 1 . alk. for hrs. ut 290-3(10” yields (4) phenylpyrocatediol (3,4-dihydioxy- 
btphenyl) (1:1.176), m.p. 144.8-145.2” (4); diacetate, m.p. 77.5-78” (4). 

C on oxidn. with C 1 O 3 + AcOH yidda [1) |H) 3,4-dichlorobenKoic acid (3:4925), m.p. 
198” (3), 200” (1). 

8:8i8ft (1) Scarlmrough. WaterN, J. CJirm. Roe. 1124, 560. (2) Zerwerk, SdiQta (to General 
Aniline and Film t'orp.), U.S. 2,280.504. Apr. 21. 1942; C.A. 34. 5658 (1942). (3) Blakoy. 
Scarborough, J. Chem. Roc. 1427, 3007. (0 liarrey (to K R. Squibb uinl Soii»), U.S. 1,052,755, 
March 27. 1934; Cent. 1434, II 1846; C.A. 28, 3426 (1934). 


3:0700 6-CHLOSO-3-MBTHirLraENOL 

OH 

C 7 H 7 OCI 

Beil. VI -- 

(2-Chlor(H5-inc(hylpbenol; 

A, 


VIi-(187) 

fr«hloTO-iR.«roaal) 


JHs 

Vlr(B55) 

ILP. 40° (1) (3) (2) B.P. 107-108° 

ID 

z)!f = i.at5 



45” (4) 106” at 760 mm, (5) (3) 

85” at 14 nun. |2) 

Strong camphoraceoiia odor! — Cryat. from irivrold lb. pot. other (3) <2). — Volatile 
with steam (2). 

[For prepn. from 4-chloTo-il-aminotolucno (2-chlorr>-5-mothyIaniliiic) flteil. X 11-871 J 
via diaso reaction hoc (1) (2) (4); from 6-amjno-?i7-cn«(»l (2-amino-5-mnthy1phenu1) [Beil. 
XlIl-5901 HOC (1).J 

C treated with (CHb) 2 S 04 + &«]. NaOH its methyl ether, 2-(>b]oTO-5-mnthy1aniHole, 
b.p. 212.5” (3). (This methyl ether on nxidn. with dil. KM 11 O 4 (2.7 hrs. for 5 g.) gave 
(3) 4-chloro-3-mctLoxybens(uc lu:., pr. from 50% ale. or pi. from OllCb, m.p. 211” (3), 
Neut. £q. 186.5.] 

O 4-Chloro-3-methylphenyl benzoate: from C -H BzCl -f pyridine; pr. r.ontg. ale. (3> 
from ale., m.p. 31° [3), 38” (1); oryst. from It. pet. cither, m.p. 40” (3). 

0 ^-Chloro-S-metbylphenyl benzenesulfonate: from C + bensenesulfonyl ehloride + 
pyridine; cryst. from dc., m.p. 99® (1). 

O S-Chloro-S-methyl^enyl p-tolueaesulf(»ate: from C -I- p-toluon(«ulfonyl chloride 
+ pyridine; hexag. pr. from a \ c . (3) f1) or acetone [S), m.p. 96” (3), 93-94” (1). 

SStlM ID Houston, Chen, J. Am. Chem. Roc. 44, 4214-4210 (1933). (2) Kroay, Rec. trm. ehim. 
48, 1000 (1930). (3) GihHrm, J. rhem. Roc. 1925, 1424^1425. (4) Hodgson, Moore, J. Chem. 
Soc. tm, 2038-2039. (5) Aaachig, Gor. 232,071, March 4, 1011; Cent. 141]| 1 854, 


Bell.V- 

Vi- 

Vr(483) 



SOLIDS 


8:071S 


3:0718 S^IHLOIIOBBIIZOFHBHOHX 
(o-Chloraphenfl phenyl 
ketone) 



CiiHiOa 


Bd.Vn-410 

vurdnt) 


1C.P. 46° (1) BwP. 330° (3) cor. |4) 

43.1^46° (2) 183-188° it U mm. (7) 

43.5° (3) (4) (51 

(6) (8) (10) 

53-36° (7) 


Tbia. from CHO, + Igr. (3) (4); cryet. from pet. eth. (5). — (For oystollog. dsta aee 

IS) (8).] 

[Fur prepn. (93% yield (9)) from o-cblorolxsuoyl ehloride (3:6640) + C^* + AlOi 
see (3) (5) (9): for formation (12%) in reaction of llaOH + chlorobeniene + AlCh (main 
prod. 4-rhloroben«iphenoiiL< (3:1914;) see (2).j 

C on reduction with 10% Nu/Hg + ale. (11) or boilg. ale. KOH (12) givee almoet ex- 
clusively 2-cldoro<liphenylcarljinol [fieil. V14S0j, m.p. 65° (11) (12)i 62 (19). witii 
Al/Hg + 80% idr. (6) gives mainly 2<'lilorodiplienylcarbinol (above) -|- a UtUe 2,2- 
dichlorobenspiiiacol. — C with Zn + .\cOH (11) or C in ale. on long exposure to sunlight 
(11) (13) (14) givtsi 2,2'-diclilorol)eiispinacul jM. Vli-(523)], m.p. 174-175° (6), 178“ 

dee. (11). , , 

C Ltd. will: 3-4 hrs. at 200° yields (4) 2-chlorobpnzophenone anil (Beil. XII'2011, 

l»lc yel. ndls. or scales from ale., m.p. 128° (4). [Fused siibst. or solus, in oig. solvents 
(especially (/Htll*) are yellow.) 

e fused for 3 lire, at 2110° with a mixt. of KOII + NaOH gives (1) BsOH (1:0716) 
(90-95% yield) + cldorohensene (3:7903) but no o-chlorolu^nsoic add; however, C mth 
aq. NaOlI + tra*'c CuO in iron bomb (or in pros, of Fc powder) at 240° for 6 his. givee 
(58% yield (20>) fluonsiom' (1:9014;. 

C witli CIIiMgl Jidda (15) J-(oi'blorophisuyl)-l-phcnylethj'lene, oil, b.p. 162-183* at 
18 mm. (15); C with Mg + Mglj easily loses nuclear halogen (16). 

A 2-Chlorobenzophenoiie oxime: from C + XHjOH.HCl -I- dil. ole. KOH (5) (17) 
(7) from (' + XH:UII.H(.1 -I- ale. htd. in s.t. for 3 hra. at 130° (17); ciyst. from 
pet. ether, m.p. 1.33-i:i4° (17), 121“ (5) (7). [With TOh in dry ether, fdbwed by 
oq. this oxinu* yields by Beckmann learr. (whlorobcnzanilide (Bdl. XI1-266I, m.p. 

118° (5| 114° (17) 1 [Tl'a ^ 

lefluxildVi W. with 20 pte. 30% McOH/KOH, then diluted with aq. (17) (18), gives 
3i»henylindoxasene [Bdl. XXVII-711, ndls. or lUs. from ether or ak., m.p. 83-84' 
(IS), 82.5° (5)(11).| 


V.VMK 111 T . 1 , niUtMn- Her «. 887 (1039). (2) Newton, Grooins, Ind. Ena- Chm. 87, 

19W 1-11 ^ 13(1-145 (1910). (li) tViIien, BOesekeii, Hec, <w*. 

(7) vw Axiwora, IsPPhnpr. HundMiurtfui, Ber, M. 50 (19»). (8) 
SSer Z. Vs (1916). (») Mayer. FivunJ, Bcr. 55. 2051-2052 (1923). (10) Koopd. 

Rec. <ro». cfciw. 54, IM (IMS). Charantc. ««■. <*im. II, 311-313 (1912). 

„1 J Z & M BScseken. Cohen. Ungdeyic, R«. 

!2.Siil“4i?Ki6fm7t (Is) iergmanu,Boudi. Bcr. 14.1473-1474 (1031). (16) Gom- 



•:«ns-s:07S0 


DIVISION A 


lOB 

bM Biilir, /. Am. Chtm. Stt. tl. 2231 (1039). <17) Mthanhifaiiw, Mifa. &r. R. 3W (Ittl^ 
flsTCathcHt, Mayw, Btr. H, 1428, 3293 (1892). (19) Momtacna, Rm. tm. dkiw. M, 288 (1907). 
(20) Britton, Mo]d«, Biynor (to Dow Chon. Co.). D.S. 2.377,731. Jnns 3, 1945; C.A. 18, 4097 
(1943). 


8:0717 l, 2 '-DICHLOROBBnZOPHBnOIIB 

(I>i-(o-chloi<ophenyl) Itetone) /~ 


CiiHtOai BoiL BJI. 688 


HP. 48.4-16.6* oor. (1) BJ>. 187-188* nt 1 mm. (1) 

45-46° (1) 

[For prqm. of C from 2,2'-dichlon)benftlic acid (1) by oxidn. with CiOi/ArOH (47% 
yi^ (1)) or from di-(o-chlorophenyl)Gaiiiiuiil (1) by osidn. with Na|Oi 07 /'H)S 04 /Ac 0 H 
me indie, reft.] 


(0 8tS''I>iGhlon>ben»>9heaane S,4-dinitro]ihettylhydrazane: m.p. 206-206° (1). 

f:97U (1) Haller, Bartlett, Drake, Newman, Crbtol et al.. 1, Am. Chan. Soc. 87, 1800-1801 
(1045). 


3:0786 BTBYISnE GLYCOL Hx-CHLOROACETATB CtHaOiClt BeU. S.H. 160 

aCHr.CO.O.CH» 

aCHs-CO.O.djHi. 

H.P. 48-4a8* (1) B.P. 148-144* at 8 mm. (1) 

Cryst. from ether/pet. eth. — Insol. aq. (dif. from ^-hydroxyethyl rhloroarrtate 
(3:6780)). 

(For prepn. of C from ethylene onde (1:6105) with rhloroaretir acid (SilelTO) as by- 
product of prepn. of /9-hydroxyethyl chlorooectate (3:6780) see (1); note also that C is 
formed (tog^^ther with ethylene glycol (1:6465)) by disprupnrlionutiun of ^-hydroxyethyl 
chloroacetate (3:6780) on long stdg. in nrd. glass bottles (1).| 

C on shaking with aq. is hydrolysed only veiy slowly (1). 

[For use of C as insecticide, fungicide, and disinfectant hpv (2).) 

g;l7M (1) Meerwein, Soiike, J. prakt. Chem. (2) 1S7, 316 -318 (1933). (2) Pret {to Bobm and 
Haa* Co.). U. S. 1.816,441, July 28, 1931 ; Cenf. IM, 11146; V.A. U, 5501 (1931) ; French 667,633. 
Uot. 18, 1929; CetU. INO, I 2614. 



AMDS 


BiVm 


8:0780 CHLOROACBTIC ACID AIlHnXBIDB 


G4HM 
0 

ClCHi—d^ 

\ 


ac] 




nn SB) 
UrdSS) 


H.P. 48-49° (16) 

B.P. 163° 

at 116 nun. 

(4) 


1.3604 (5) 

4B-47° 

(1) 

161° 

at 104 mm. 

(4) 

i)?- 

1.5497 (5) 

46° 

(2) 

149° 

at 62 mm. 

(4) 



45.2° 

(3) 

144° 

at 51 mm, 

14) 





133“ 

at 86 mm. 

(4) 





126-138° 

at SO mm. 

(6) 





126° 

at 24 mm. 

(4) 





113-120° 

at 20 mm. 

(6) 





109-110° 

at 10 mm. 

(2) 





108-110° 

at 10 mm. 

(16) 




Note that the above name of C is ho rendered to emphasize that it is the ajibydride of 
ohlorcuirclir arid (not a mniioL'hlorinated acetic anhydride). 

Pr. from CcHq; can. ho|. cold r.ther« CHCI3; spar. aol. cold CsHs; insol. cold Igr, 

[For prepn. of C fnim chloroacetir acid (3:1370) ^ith P|0& in vac. (2), or with Ao^ 
(5) |6] (in latter roHc note also fonnii. of mixed anhydride ocetic-chloroacetic anhydride, 
b.p. 80-83° at 30 mm. (3). 80-85° at 20 mm. (3), - 1.2003 (5)), or with chlDronetyl 

chloride (3:5235) + an inorg acid chloride (7) or AICI3 (8), sec indie, refa.; for pzepn. of 
C from Mxlium chlnroacetatu with oxolyl (di)chloride (3:5060) in CsHt (54% yield) m 
(9); for prepn. of C from ciiloroaccty] chloride (3:5235) with Na2C03 (4) or KNO3 (1) 
Bee indie, refs.] 

C with iiq. KiC();i yields (2) jKilyglycolidD (1:-1970) inp, 220°. 

[For reactn. of C with AlClj + toluene giving 46-50% h)-chloro-p-methylBceto|dienoiie 
(3:1130) see (10); for reacln. of 0 with AlCla -f Inphenji giving 41% yield u-chloro-p* 
phenylacctophenone. pale yel. ndls. from dil. ale., m.p. 122-123° see (11); for abnomud 
rea(;tn. of C with benzyl Mg(<l .riulding dM'hlQroHi-methylacetophcnonp (3:9660) zee (12).] 
[For behavior of C with varioiiH r.arl>ohydnit«s (13) and with cellulone (14) eiec indie, refs.] 
C hid, 4 hrs. at 16t)-180° with phonyl isotbiocyanate yielda (15) after diatn. at 14-20 
mm. 2,4-dioxo-;i-pliriiylthiftzolidinc |Beil. XXVII-238, XXVIIi-(305)l, m.p. 147-148° (15).] 
C with aq. hydi'olyzi'S almoet iiiHtaiiily yielding chloruacetic acid (3:1370). — For tte 
amide, anilide, p-tohiidide, and other derive, eorresp. to C see chloroacetic acid (3:1370). 

3:m» (1) Diels, Okada. firr. 44, 3335 (1911). ( 2 ) Buchoff, Walden, Ber. V, 2940 (1884). 
(3) WatBon, Gregory, J, Chvm. Sac, 1921, 1375. (4) Patterson, Bar. 38, 210-213 (1005). (5) 
Baroni, Gwa. chim. ital, 63, 29 -30 (1933). ( 6 ) Clarke, xMalm (to Eautmaii Kodak Co.), U.fl. 
1,648,540, Nov. 8 . 1027; Cent. 1028, 1 1459; C.A. 23, 4.33 (1028). (7) Salmoiraghi, Italian 
290,541, June 17. 1030; i\tU. 1137, I 1S5. ( 8 | Stroaackcr, Scbwegler (to Dow Chem. Co.), 
U.S. 1.71,3.104, May 14, 1020 ; Crnf. 1021, II 1215; C.A. 28. 3234-3235 (1029). (9) Adams, 
Ulich, J, Am. Chem. Sue. 42, 607 (1920). (lU) NoUer. Adams, J. Am. Chem. Soc. 46, 1802-1803 
(1924). 

( 11 ) Silver, L 0 W 7 . J. Am. Chrm. Sot. 53. 2429-2430 (1934). (12) Austia. Johnson. /. Am. 
Chm. Soc. 54, 656 (1932). (13) Bra®, Kurz, Cdiuloaechm. 15, 99-102 (1934). |14) Soc. 
Cham. Ind. Basel, French 764,308, May 18, 1934; Cent. 1N5| I 650. (15) Dub^, Ber. 51^ 
1600-1691 hoiD* (16) Ballaus, MonaUh. 74, 01 (1043). 



810788 - 8 : 0*48 


DIVISION A 


IDS 


8:0788 «^,8i8M>8'‘0'*OCTACHL0X0DlSIHniltraBR C4H/)C1 i 1WLI*684 

(U»-(a,ffA^-tetoaahloroeUi]rl) ether) ^ Q Ii— 

i i * 

ILP. 47* (1) BJ>. 130-131* «t 11 mm. (1) 

48-46* (1) 138-130’ at 9 mm. (1) 

40-43’ (2) 

CryBt. with agreeable camphoraecoua odor from MeOH or EtOH. * Eaa. sol. MeOH, 
CiHfi, toluene, or pet. ether; spar. eol. in abs. ale. below 0 °. 

C slowly sublimes but on attempted distn. at ord. press, decomposes at about 240°. 

[For prepn. of C from chloral (3:5210), chloral hydrate (3.-1270), or metachloral with 
ClSOjH or FSO 3 H at not above 50-60° sec (1); note that from ehloral (3:5210) with 
QSOflH at -50° for 10-12 hrs. yield of C may l)e as high os 50%; from metachlnrd with 
ClSOaH at 50° for a few hrs. yield is 60% | 1 ); note also that various oilier products in- 
cluding cldoralide (3:3510) are also formed. — Fur formii. of C from trichloroethylene 
(3:5170) with excess CI 2 O in CCI 4 at -20° ( 2 ), or perhaps from a,a'-dichlorodiothyl ether 
(3:7595) with Clz in sunlight (3), sec indie, refs.) 

C on htg. in pres, of air gives ( 2 ) phosgene (3:5000). 

C on reduction with cone. HI {!) - 1.78) in boilg. AcOH quantitatively yields ( 2 ) ethane. 

C is fairly stable toward boilg. aq. or aq. alkalies ( 1 ). 

C is claimed ( 1 ) to react with 2 moles of RMgX cpds. of either aliphatic or aromatic 
types, but no details arc reported. 


I:#788 (1) Fuchs, Katschcr, Bcr. #2, 23S1-231»6 (1029). (2) Goldschmidt, SrhusslDr, Ber» 58, 
660-570 (1925). (3) Roth. Rer. 8, 1017- 1018 (1875). 


3:0745 3-CHLOROCATECHOL 
(S-Chloropyraeaterhol) 


CsHftOsGl 


Beil. VI- 
V1i-(388) 
VIi^ 


M.P. 47° (1) B.F. 110 - 111 ° at 11 mm. ( 2 ). 

46-48° (2) 

White cryst. (from pet. ether) fl); hygroscopic scale-s (from Igr.) ( 2 ). — Em. ddiquesees 
absorbing ^ mule HzO. — Eaa. sol. aq. but insol. almost all org. solvente except cold pet. 
ether or cold Igr. 

[For prepn. from catechol ( 1 , 2 -dihy(lruxybcnzenp) (1:1520) by action of SO^lj in 
ether at 0 ° see ( 1 ) ( 2 ); for prepn. from o-lienzfiquiniine |Ilcll. Yll-600] by action of ethereal 
HCl see ( 2 ); 4-chlorocatechul (3:2470) is oL^o a by-product of both methods.] 

(C on oxidn. with PbGt in pet. ether gives (12% yield (2)) 3-chlonH)-ben20quinone 
[Beil. Vlli-(338))i for use in prepn. of o-chlorophenaziiie see ( 1 ).] 

C with FoCb gives a blue-green color, changing to clear red on addn. of NagCTOz ( 2 ). 

^ 8 -Chloropyrocatediol dibenzoate; ndls. from ale., m.p. 108-109° (2); 109° u.c. 01* 

1:1745 {]) Wrede, Mlihlroth, Bcr, IS, 1933-1933 (1030). (2) Willsatter. Miillff, Ber, 44. 2184* 
2189 (1911). 
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3:0747-»:0750 


3:0747 3-(CHL0R0BCETHn)NAPHTBALBnB 

(jS-Naphthylmethyl chloride; 
/S-menaphthyi chloride) 


CiiHiCI 


CO^ 


M.P. 48-49” (11) 

48“ (1) 

47.8“ (2) 

47-48° (3) 

47“ (4) (5) ( 6 ) 


B.P.170“fttaO 

168“tt20 
162“ at 16 


(1) 

( 2 ) ( 6 ) 
ID 


BdLV-667 

Vi- 

Vr(4ll4) 


[Set also l-{chlanniMyl)mphihal^ (3:0250).] 

Golorleas ciyst. from ale. ( 6 ) (5); loses HG on attempted distn. at ord. press. 

[For prepn. of C from 2-methylnaphthalene (1:7605) with G| in sunlight (5) (3) ( 6 ) 
and best at elevated temp., e.g. 220° (7) or even 25(^-280“ ( 8 ) (53% yield see indie, 
refs.; from /9-naphtliylcarbinol [ficil. Vi-OOg] (4) (2) with P(% (2) or with SOCls in toluene 
(4| see indie, refs.; from )V-(beu 2 oyl)-^-naphthylmcthylamme ( 1 ) or from ^-(benzoyl)- 
bis- (/^naphthylmelhyljamine ( 1 ) by Ltg. with PClji see ( 1 ) ] 

C on oxidn. with aq. Fb(N 03 )i soln. yields (6) ^-iiaphthaldohyde (1 :0036); C on nx idn 
with alk. KMnO^ yields ( 6 ) /S-naphthoif arid ( 1 : 0 K 00 ). 

C on reductn. with Zii/Gu couple yields ( 2 ) 2-mothylnaphthalenp ^:7605). 

[C with ext-ess Xa in dry ether naidily gives | 8 | a.^-bis-(2-naphthylmethyl)ethaiie, 
m.p. 182“ |9) (picrate, m.p. 198“ (9)).] — [For study of reactn. of C with l-(chloromethyl)- 
naphthalene (3:0250) + AlGa in OS 2 see |7).] 

[C with Mg in dry ether + O 2 H 3 I gives corresp. ; 8 -CioH 7 .Cfl 2 MgCl, but reactn. 
is rapricious anrl requirrs pure (’ (4); the RMgCI epd. with AcG in ether does not follow 
a normal course but gives instead l,3-di-0-naphbhyl)-2-methylpropenB-l, cryst. from 
AcOII, m.p. 184-185“ |4).l _ 

[For study of reactn. of C with rthyl acetnaGet.at 4 ^ + NaOEt in abe. ale. giving (83% 
yield) ethyl a-( 0 -naphthylmuthyljacetoaceiatc see ( 10 ). | 

C with aq. at 100 “ for \\i lira. i» 17% hydrolyzed ( 1 ). 

[C with large excess of cone. CeH^ snhi. of dimelhyhimiiic htd. in s.t. at 100 “ for 10 brs. 
yidds (1) iVfiV-dimeiliyJ-iS-naphthylmethyl-aminr.l 


8:t741 (1) von nrauii. Moldacnke, Bn. JM, 2iri8-2i71 (1923). (2) 8ah, Rec, tnv. cbtm. 68, 
461-470 (1940); CA. 35, 47G:1 (1941). (3) Achniatowics, lindenfeld, Roaniki Chm. 18, 69-74 
(103S); Cmt. 1136, II 3S9. (4) CHniiil)ell, Anderson, Ciilinorc, Chrm. Sac. IMi, 820. (5) 
gchcrlei, Bn. 17, 1529 (1^S4). (6) Scliulic. Bn. 17. 1529 (18S4}. (7) Gar. Lombardi, Gati. 
ehim. ital. 33. 542 5>14 (1932^; C.A. 27, 81 (1933). (8) Clar, WHllcnstein, Bn. 34. 2080, 2082 
(1031). (D) Friodinan, Ber. 46. 1354 1355 (1916). (lO) Semprniij, Gazi. chim. Ual. 38. 233- 
266 (1938). 

( 11 ) Tarbell, Fukushima, Dam, J. Ain. Chem. Hoc. 37, 198 (1945). 
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3:0750 1,1,2.S,4-PENTACHL0R0BTJTA1VB 

(Solid dijiBtereoisomcr) - 

(1,2,3,4,4-Pentachlorobutaiie 
(solid diastcrcoisomer)) 


C 4 H&GE BeU. S.N. 10 




lfj>. 40° (1) 
48° |2) 


BJ>. 030° 
103-107 
102 ° 


ID 

' at 18 nun. (D 
at 11 nun. (2) 


k k 

- 1.539 12) 


ng - IJIOeS (2) 


15w obo liquid duutmaiwmtr (3:9068).] 



gs0YM-3:07e5 


iaA3,4-FE)NTACSlJOROBDTANE 


IM 


ColorleBB from ale. (2). 

[For prepn. of C (30-50% yield of mixed solid + liquid Btareomen (2)) from l| 2 ^olilQrD- 
eii^leiie (3:5030) jf 14|2-triehlDroethane (3:5330) + 1% AOi for 5 days at 35^” see 
(2); for formn. of C from l,2-dichloroethyl8iie (3:6030) with HCl + Aids St SO** see (1).] 
C in CGI 4 treated with AlCls remains colorless and the Solution does lurf (2) evolTe HOp 
mn on boilg. 

Cj in ale. treated with Zn dust gives (80% yield (2)) l-chlorobutadieoe-ljS (3:7210), 
b.p. OB** ( 2 ). 

C dissolved in hot ale. and titrated with N/IO KOH splits off 1.44-1.69 moles HCL ( 2 ). 

[A pentschlorobutane obtained (3) from trichloroethylene (3:5170) + 1,1-dichloroetliane 
(3:5035) + AlCli may or may not be identical with C.J 

l:t7W (1) Mlillsr. H6im, J. pnki. Chem. (2) M. 280-290 (1932). |2) Prins, Aec. tm lAtm. M, 
121-123 (1937). (3) Consortium fUr Elektrochsm. Ind.. Brit. 4^,414, Oct. 6, 1936; CetU. 1117, 
1 1012. 

3:0765 A-CHLOROBENZALDEHTDE c/ ScBO CiEfid Beil. VH- 235 

^ ^ VHi-(138) 

M.P. 49^ (1 } fi.P. 2r4.5-2ia5^ at 760 mm. (3) 

48" ( 2 | (3) 213-214^ ( 6 ) ( 8 ) 

47.5" |4)(0) 213** at 748 mm. (9) 

47" (51 108-111" at 26 mm. (7) 

4B-47" |7J 

Colorieas pi. with odor like bensaldehyde. — Volatile with steam. — Flomewhnt sol. 
cold aq.j more sol. hot aq.; eas. sol. ale., ether, CsHr, OSj, AcOH. — Forms spar. sol. 
NaHSOs cpd. 

[For prepo. of C from p-chlorotoluene (3:8287) aith CtOjCh ( 10 ), or by hnlogenation 
to pKihlorobensal (di)chlaride (3:6700) (7) (46) or pHshlorobensal (di)bromidc (11) and 
their subsequent hydrolysis with fumg. HsS 04 ( 6 ) (12) (13), cone. 11^4 (7), anhydrous 
oxalic acid ( 8 ), or water in a s.t. at 170° (14) (15) see indicated refs.; from p-aminol)en 2 alde- 
hyde by diasotisatioii and rcactn. with CuG (73% yield (16)) sec (16) (17) ( 1 ); from p- 
cUorobenxyl chloride (3:0220) (or bromide) by boilg. with aq. Pb(N 03 )iin OOs (4) (5) or 
with hexamethylenetetruinine ( 2 ); from p-chlorobromobcnarne via p-clUorophenyl MgBr 
and its reactn. with ethyl orthoformaie (64% yield) (18); from p-<'hlorobensonitrile with 
SnQ 2 (19); from chlorobensene f HCN* + AICI 3 (20) or with CO + AICI 3 ( 21 ); from 
pHsfalorobensylamine with hexamethylenetetramine (45) see indie, refs.] 

C with K 1^04 ( 2 ) (4) (5) or even slowly in air oxidises to Ti-chlorobcnzoip. an. (3:4940), 
m.p. 236". [For study of autn-oxidation see (22).] — C on cat. hydrogenation (i^% yield 
(23)) or electrolytic reductn. (24) or by actn. of iodo-mognemum hydrobenzoinate (84% 
yield (25)) givm p-chlorobensyl ^c., ndls. from CsHe/lgr., m.p. 71-72.5° (23). — C with 
cone. alk. undergoes Cannizzaro reactn. (for study see (26) (28)] although presumable 
products, p-chlorobenzyl ale. and p-olilorolienzoic ae., have not been (by reactn.) 
actually isolated. [For study of C in mixed Cannizzaro reactn. see (27).] 

C on reduction with Ni/Al alloy (Raney Ni) in aq. alk. gives (60% yield (48)) toluene 
(1:7405). 

C with clil. KCN gives benzoin condensation yielding 4,4'-dichlorobenzoin, m.p. 85-87" 
(29), which on oxidn. with HNOs in AcOH yields 4,4'-diRhloTndiljenzil, m.p. 195-196" (29). 

C on htg. with NaOAc + AejO for 8 hrs. at 180-200° undergoes ^rkin reactn. giving 
(yield; 52% (13), 60% (17)) pH^bloiucinnamic ac., m.p. 249-260" (17), 247" (13) (31>. 
[This with in CHCla gives (30) p-chlorocinnamic acid dibromide, m.p. 191" (30).] — 
C -f malonic acid + pyridine gives aim. quant, yield (31) p-cUorocinniifflio acid, [Viritli- 



BOUDS 


106 


8;0W 


out pyridiofi nacta. glvas (100% yield (81)} pndJfindbaBBfll^^ Mid, m.p. 
dee. (31|.| 

C on mimomtration with oonc. HNOs + cmic. H 1 BO 4 at 00^” gjvee (32) (33) 4-«hliito« 
^trobensaldehyde [Beil. Vll-2fi2], ndla. from CHCSj/igr. or from aq., m.p. 62° (32) (33); 
ndb. from dil. alc-i m.p. 64,5° (34) [oxime, pale ]rel. n^. from ale., m.p. 146° (34), 141J!h 
142.5° (36); phenylhydriuone, m.p. 148.5-149.5° (35); p-nitropheoylhydraBoiio, or. ndle^ 
m.p. 278-270° (34); eemicarbuonc, yel. ndla., m.p. 244r245° dec. (35)]. 

u htd. at 100° with 1 mole aniline gives (16) (36) p-chlorobenaalaziiline, pale yel. pi., 
from ale., m.p. 62° (16) (36); C htd. with 1 mole p-toluidine gives (16) (36) p-ohlorobenaal-' 
p-toluidine, colorlesB udls. from ale., m.p. 125° (16) (36). 

[For coDvenion of C with MeMgX to p^hlorophenyl-methylHiaihinol dehydration 
of latter to p^hloroetyiene see (46).] 

O p-CShlorobenzaldozime (anii foim): cryst from ale., m.p, 106-107° (6) (37). [From 
C + NHsOH.HCl + NaiCOa (6); the ryn isomer has m.p. 142° (37), 140° (6), and 
on fusion is converted to anJti isomer (6).] 

O p-Chlotobeazeldehyde phcnyUiydrazone: It. yd. cryst. from dil. ale., m.p. I27~ 
127 . 5 ° (35), 126-128° (38). [For study of kinetics of formn. see (30).] 

0 p-Chlorobenzaldehyde p^itrophenylhydrazDne: dk. hr. ciyst. from ale., m.p, 216,6° 
U.C. (40), 224° (41), 218-220° (35). 

(B p-Chlorobenzsldehyde 8,4-dinitro|ihenylhydnzoiie: or. ciyst., m.p. 270° (42), 265° 
(45), 264° cor. (43). [Use in detn. of 0 (43).] 

(D >-Chlorobenzaldehyde eemicarbazone; this, from pyridine (10), ndls. from MeOH 
(44, m.p. 230° (10) (47), 232-233° (44). 

I;f7li (l| Blftnksma, Chm. Wwk^lad 6, 009 (1909). (2) Mayer, Eadiah, Ann. 417, 78-70 
(1018). (3) Kahovec, Kohlrausch, Z. pAvail*. CAm. 138 (1037). (4) JackBon. White, 
Bor. 11, 1043 (1887). (5) Jackson, White, Am. Chem. J. 8, 31-32 (1881). (0) Erdmann, 
fichwochten, Ann. 8i0, 03-05 (1890). (7) McEwen, Oro, 81/rUhma, Coll. Vei. 2 (1st ed.), 133- 
135 (1943). (8) Erdmiuin, KirrhholT, Ann. 847, 368 (1888). (9) Hoechster Farbwerke, Oer. 
207,157; Cent. IMI, 1 962. (10) Law. Perkin. /. Chem. Soc. N. 1636 (1908). 

(11) Lock, Bayer, Bar. 78, 1007 (1939). (12) Kuthmurm. Ber. 18, 742 (1886). (13) B6ok, 
Lock, Sduiiidt, MonatBh. 84, 407 (1934). (14) lldUtuui, Kulilbera, Ann. 146, 328 (18^). 
(15) Beilstcin, Kuhlbera, Ann. 147, 352-353 (1868). (IG) von AVdther, Raetze, J. frakt. Chan. 
(2) 15, 25!>-254 (1002). (17) van der Lee, Rec. tnt. chim. 45, 671^680 (1926). (18) Bodroux, 
Cmpt. rrna. 168, 701 (1904): Bull. aoc. cAim. (3) 61, 685-588 (1904). (19) Stephen, J. Chem. 
Boc. 187, 1874 (1925). (2U) Hiukel, Ayling. Ben^-ou. /. Chem. Soc. 1886, 342. 

(21) Uer. 281,212, Doc. 15. 1914; Cent 1816, 1 178; Dei-. 403,480, Sept. 29. 1024; Cmi. MS, 
1 1369; Blit. 33^000, Sopt. IS, 1930; Cent. 1888, II 3850. (22) van der Deek, Bac. Axw. eftim. 

61, 411-413 (1932). (23) Carothers, Adams. J. Am. Chm. Soc. 46. 1681-1082 (1924). (24) 
Law, J. Chem. Soc. 88, 1114-1115 (1911). (25) Shuoklaud, Gomberg. J. Am. CAcm. Soe. 18, 
4076 (1930). (26) Eiid, Lock, MonaUh, 78, 392-409 (1939). (27) Biiilar, Barney, Millar, 
J. Am. Chem. Soe. 56, 2110-2111 (1930). (28) Mdt, Rtx. irav. chim. 66, 233-246 (1037). (29) 
Gonberg, Van Natta, J. Am. CAcm. Soc, 51, 2241 (1929). (30) Wilstoedt. Ber. 64, 2603 (1981). 

(31) K. C. Pandya, H. B. Fandya, Proc. Indian Aead. Bet. U-A, 112-122 (1941); C.A.8I, 
1509 (1942). (32) Erdmann, Ernst, Hugho, Ann. 884, 380 (189D< (33) Hodgdon, Smith, 
J. Soe. Chem, Jnd. 48, T408-410 (1930). (34) Hodgson, Beard, J. Chan, Soe. 1887, 20. (35) 
van der Lee, Bee. trat, chim. 45, 278-281 (1920). (30) DeGaouck, LeFevre, J. Chem. Soe. 1888, 
741-742. (37) Brady, McHugh, J. Chem. Soc. 185, 551 (1924). (38) Charlton, Earl, Kenner, 
Luciano, J. Chan. Sac. 1868, 40. (39) Bodforss, Z. phyeik, Chem. 188, 242 (1924), (40) Shimpee, 
/. C'Aem. Soe. 1961, 1232. 

(41) Hodgron, &ndloy, J. Chem. Soe. 1888, 1880. (42) Blanksma, Wackers, Bsc. trae. chtni. 
56, 658 (1936). (43) Eitel, Lock, Monatnh. 78, 389-390 (1939). (44) Heiiderron, Heilbntt, 
J, Chan, Soc. 187, 1740 (1915) . (45) Oraymore, Davieb, J . Chem. Soe. 1845, 294. (46) Uehekov, 
Matuaov. J. Gen. Chan. (UBB.R.) 14, 120-127 (1944); C.A. 18, 916 (1945). (47) Vogebang^ 
Hee, tne. cAim. 81, 5-11 (1943) ; C.A. 88, 1304 (1945). (48) Schwenk, Papa, Whitman, Ginafauni, 
J. Otq. Chan. 8, 1-8 (1944). 
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3:0780 MHL0R04-METH7LPHEN0L 

(i-ChlortHHcresol) 



CtHtOCI 


B0U.VI- 389 
VIi-(174) 
VIr(332) 


M.P. 40-49‘’(l) (5) B.P. 220-225*' ( 1 ) ( 2 ) (5) 

48" (2) 

Ndls. (from pet. cih.). 

[For prepn. fromiMTeflol (1:1400) b}' rliloriiiation with SOjCls Bee (1) (5).] 

C dislvd. in 5 pts. AeOH nnd treated with small oxtoss of eonr. HNO 3 (D = 1.42) yields 
(3) 6-iiitro-4-ehloro-2-motliylphenol |Bcil. Mi-(178)]» ycl, iidls., m.p. 107° |3)j cas. sol. alo.| 
CAp loss sol. AeOH, acetatup m.p. 88 ° <3). 

C htd. with phthaliii anhydride (1:0725) + NaCl.AK'ln at 150-200" for 2 lire, yields (4| 
after deeompn. with HCl, and repeated riTrystii. from (•bllo, Ai'OH, xylene, l>hydroxy- 2 - 
mcthyl- 4 -chloroantliruquinoiie, yel.-br. rryst., m.p. 177-1 79“ (4). 

C htd. with KOH + CHsl yields ( 1 | 4-ehlon)-2-methylanlsolOp volatile with steam, b.p. 
212.6-214.G" eor. at 758 mm. |1|. 

(0 4 -Chloro- 2 -methylphenyl benzoate: from C -h HzCl + aq. NiiOH; Ifts. from pet. 
eth., m.p. 71-72“ ( 1 ). 

S:t78l ( 1 ) Poratniipr, Cundorrlli, Oqk. rhim. ilnl. 7H, I 211 (ISOS). |2) Khmianii, Hhlernov 
Gates. J. Am. Cheni. Sw. £5. (1U33J. <:i) Ziiukn. Ann. 417. 222 223 (lOJS). (>1) Wutd- 

maun, Sollncr, J. j)rakt. Chtm. 150, ITiU (103S). (5) Suh, Arnlersuii, J. Am. Chent. ^'o^. Q, 3105 
(1941), 

3:0810 l, 6 -DICHLORONAPHTHAL£N£ (1 Beil. V- 843 

(2,5-Dichl<iroTUiphthuleiie) Vi-(202^ 

Vr(440j 


M.P.49" (1)(2) 

48.8-49“ (:i) 

48" (41(5) (MM12I (131(18) (10) 

47-48" (11) 

Ndls. from alp. — Volatile with KU^am — Sublimps. 

[For prepn. of C from naphthalenedisiilfoiiic a('id-l,fi [Ikil. XI-213I (10), from K SfUt 
of 6-chluronaphtlijiloneriulfuiii(‘ acid-l lUeil. Xl-IGIJ (4), from (H'hloronaphlhtilenesulfnnyl 
cbloiide-l [Beil. \1-161J (7), from O-bromonaphthiiJciifjSulfoijyl eliJoridiv] jBeil. Xl-165] 
(8), from 5-chlurozuiphthulcnesulf()nyl pliloridc-2 (Beil. Xi-1K0| (7), from S-nitrouaphthalenp- 
Bulfonyl chloridc-2 [Beil. Xl-186| (9), from G-chhironaphthol-l (H:2615) |5), or (ram 
naphthalene-1, 6-/}i«-(sijlfonyl rhloridc) [Bcil. Xl-214| (10) (3) (0) by htff. with P(% ns 
directed see indie, refs.; for prepn. of C from S-chloronaphthidenei^ulfonyl phlnride-l or 
G-chloruiiaphtholenesulfonyl phloride-l (iHJih above) by big. at 210-250“ (7); for prepn. 

of G from 6-ehloronaphthylaniii]e-2 via diuzutization and use of CujCIs rcaetn. see (2); 
from 6-sulfomiphthylamine-l [Boil. XlV-758, XlVr(7:i5)] or from 5-Hiilfrmapbthylamine-2 
[Beil. XIV-748, XlV]-(73;i)| via trc'atmcnt of com^sp. diazonium salt with l*Clb in PCh 
see (11); from l,t)-diaminonaphthalcne [Beil. XI1I-204| by tetrazolization in HCl and htg. 
with Cu pdr, (24% yield (3)) (12) (13) see indie, refs.; for iireim. of C from 1,0-diehloro- 
naphthalenedisulfonic aeid4,8 [Beil. XI-2131 or from IpMiphloronaphtlialenodisulfonic 
aeid^iS [Bcil. XI-214I via hydrolysia nf the -KOalf group by htg. with dil. HjRO^ in s.t. 
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3:0810-0 j 0940 


at IjBQ-W m (1); from l.e-dichloronaphthalenfifnilfcttyl chloride^ (Bdl. XI-182] (14) 
or from l,0^ichloronapKthaLeiussu1fQnyl chloride-1 |BeiL Xl-163] (18) by btg. mih conr. 
HQ in ai. at 200'' aee indie, refg.; from sodium DMiaphthalencaulfonate [Beil. XI-155, 
Xlr(37)| with boilg. dil, H(y| + KClOa (other (noducte axe alao' fonned) aee (IS).] 

[C on monomimtion in AfOH with fumg. HNOg yields (19) (20) l,&dichloro-^nitro- 
naphthsiene [Beil. V-^liSRI, m.p. 110“ (10).] 

[C on monofiulfonation with mixt. of equal vob. cone. + fumg. H1SO4 (17) .or with 
QSOsH in C8s (18) givea l,5-diL'hLoronapbtim!eneRulfonic‘acid4 (Beil. Xl-163] (oorrosp. 
Bulfonyl chloride, m.p, 151® (17) (18), correftp. RulFonamide, m.p. 216" (18)),] 

[C on oxidn. with dil. HNO.1 in s.t. at 150° yields (19) a mixt. of 3-chlorophthaliG acid 
(3:4820) and 4*<;hlorophthaliL' arid (3:4390) together with their niiro derive.] 

S;i818 |l) IViedlander, Kielh:lHi^l^•ki, Brr. 2B, 1980-1982 (1800). (2) Schroeter, Ber. O, 1318 
(1«J30). (3) HaniiiHou, Woutfix^wq-, ./. Chem. Sov. 1186, 394. |4) ForsUna, Ber. M. 210$ (1887), 
(5) Erdmann, Kirrhhnff, Arm, 247, 379 (fi) Ferrero, Bolliger, Hdv. Chim. Aefa 11, 114^ 

11.50 (1928). (7) ArmhtrrjiiK, Wynne, Chnn. Nfwn 71, 255 (1895). (8) Siiidall, Chem, Newt H, 
,58 (1889). (9) rievc, B\dl mc. chim. (2^ 20, 448 (1S7H). (10| AruLstrona, Wynne, Chem. U«ob 
•2, m (1890). 

(Ll) Erdmann, Ann, 275, 214-215, 250, 279 (1M93). (12) IViedlander, Szymanakit Ber, 25, 
2081 (1892). (13) Kehrmann, Malih, Btr, 31, 2419 (1898). (14) Arm.strong, TVynne, Chtin. 
Nem 78, 09 (1897). (15) Knalov, Tiilyhov, J. Gen. Chem. {U.SS.R.) 6, 1827-1833 (1039); 
C.A.14,40Ci7 (1949). (lb) Zil'lieirniiii, Itiwhpv'aakaya, MartyntReva, J.AppliedChm. [UB.8.R.) 
0, 18;i2-184a (19.30); Cent. 1037, I 4787; (\A. 31, 2597 (1937). (17) QeYe, Ber. 24, 8477-3478 
(18911. (18) Ariiistroiif;. Wynne. Chem. Niws gl, 271-27.5 (1890). (19) Cleve, BvU. eoc, diim. 
(2) 2|, 409 (1878). (20) Aniotroiig, Wynne, Chem. Ncw 9 51, 94 (1890). 


3:0828 2,4-DICHLOROBENZOPHEKONE 

(2,4-lJi(:hh)roph(*n3’l phenyl 
ketdue) 


Cl| 


VulWCh 

1 



BeU, VU-420 
VHr 


M.P. 48-40® (1) (2) 
52" (3) 


Cryst. (from :di'. (1)1. 

[For prv'pn. from w-dirhlordbcnzcno (3:5960) + HzCl (3:6240) -I- AlCl^ at 110-140" 
Kec (3) (2); for prepn. ((17*'’f yield (1|) from 2,4-difhlorobenzDhydrol by oxidn. with CrOi 
in AcOH see (1).| 

C fused fur 3 lir.N. ui 200® with a mixt. of KOH -f NaOH gives (1) m-diGhlorobonsene 
(3:5960) ami BzOH H :0715) (92% >ipld (I)). 

[C does not give a smooth reaction with NaOMe (2).] 

3:6825 (l) Ixiok, BorliRer. fler. 72, 808-809 (1939). (2) van de Lanrle, Rec. trm, ehm. 51« 90, 
106 (1932). (3) Boeseken, Hcc. Irat. chim, 27, 15 (1908). 


3:0840 2,7-DICHLORO-2,7.DIMETHYLOCTAira 


Cl 

I 


C]oH2dQ2 
Cl 


CHj-e-€H2.CHa.CHs.CHa 

(!;% 




BtlLl- 
Ii- (0®) 
1|- 


M.P. 40°(1) 



9s OMO-S: 0946 2,7-DlGHU)R(>-2,7*DIMElOTL^ 


106 


Cryst. (from aba. alcj witk agreeable muBk-lika odor. 

(For prepn. of C from 2,7-dimethyloctBiiediQl-2,7 [Beil. Ii-(267}] with cone. HQ in the 
cold Of with HQ gaa in toluene see (1).] 

8:a8li (1) Bouvet. BvU. joc. ehim. (4) 17, 204 (1015). 

3:0843 CHLORAL n-BOTTlALCOHOLATB CaHuO^Qi BelLI-692 

(iVichloroacetaldehyde Cla0-^H--0— CHs.CH|.CH|.CHi li^ 

firbutylhemiaoetal) 1^ 

M.P. 40-80'’ (1) B.P. 120-130” at 746 nun. (3) 

49” (2)|3) 129-130^ cor. |U 

Coloiiees ndle. ' 

[For prepn. of C from anhydrouB chloral (3:5210) with 1 mole n^butyl alcohol (1:6180) 
(1) (2|, or from chloral hydrate (3.1270) under reflux a'ith ti-BuOH (yields; 54% in 46 
min., %% in 60 min. (3)) or with tri-ft-butyl orthnformate, see indie, refs.; for study of 
formn. of C from chloral ethylalcoholate (.3:0860) or from chloral n^propyl-hemiacetal by 
reflux with n^BuOH for 45 min. (yield 40-50%) pee (3).] 

[C with AcCl gives (78% ^eld (1|) correep. acetate, b.p. 129-131° at 20 mm. (1).] 

[For b^vior of C with diaeomethanc sec (4).| 

8:1641 (1) Fourneau. Florence, BvU. toe. ehim. (4) 47, 352 (1930). (2) Kuntse, Arch. Pharm. 
648, 98 (1908). (3) Post. J. Org. Chm. i, 832-833 (1941). (4) Meerwein, Borsin, Burneleit, 
Ber. 16, 1009 (1929). 

3:0844 8-CHL0R04,6-DI]iBTHYLPHBN0L CsH^OCl 
(6-Chloro-m-5-xylenol) Oil 

chIJ, 

M.P. 49-50’ (1) 

[Far formn. of C from 3,Mimetby1pbenal (rym.-m-xylennl) (1:1455) rrilb W)|Cli in 
GHCla (u by-produrt of the pimcipal isomer 4-ch]oro-3,d-dimctbylphcDol (3:3506)) 
Me (1).) 


BeLVI- 

VI,- 

VIr(464) 


9<Chlon>4,5-dimeifaylpheDyl aertate: unreported. 

— l-Clilor»4,5Hlimethylpb«yl benzoate; unreported. 
I:tM4 (1) Lemr. Obd. Ber. M, 974 (1923). 


8:0846 l,l,l-TSlCHLOROPROPANOL-8 CrHiOCIj 

GStA^Trichlaroigopropyl CH|— CH— CCIj 

aleobol; "isopral ") 

ILP. 80-51° ID B.P. 181.8° cor. at 774 mm. (5) 

50° (21(3) 161.8° at 778 nun. (1) 

4a3° (4) (6) 63-65° at 80 mm. (16) 

48° (5) 53-55° at U nun. (3> 

48-49° (19) 


BeO.!- 385 
I, .(185) 
lr(385) 


Hezag. cryat. from aq. (7): for cryetallographie data see (2). — Spar. aol. aq., eaa. aol. 
dig. aolveiiti (for data aee (7)). — C has high vapor pnas. (for measannunt aee (2)) and 
Boblunea ann at ord. temp, (for study of snblimatian of C by various methods am 



id9 


SOLOB 


aiWia 


(For prepn. of C from 14rl-trichloiopit»paiH»Q6-2 (3;ffiB20) by nsducUon 'witii luaed 
Al(0£t)i in abe. ale. under Hs or N« (8) or with AlEti etherate in ether <3) (yieids; Q7% 
f8)f 66% (3|) aee indie, refa.; fur prepn. of C from chloEal (3:5210) with CHjMgBr (9) 
(19) (2) cf. (4) or MeMgl (2) cf, (4) (yield: 40% (9) (2)) see indie, refs, (note that by ibia 
method the nonnal oddn. of KMgX leading to C is aocompanied by radwstian leading to 
2,2,2-trichloToethanol (3 : 5775) and the relative proportion of these two rcactioDB is jko- 
foundly influenced by the prea. of metal salts (9)); for prepn. of C from chloral (3:5210) 
with ZnMei see (6).J 

C is used as hypnotic pharmareutical under the trade n«wR “ Itopiai " (10), for use as 
seed disinfectant see (11); for study of disinfectant power and toxicity see (12); for com- 
parative atudy of narcotic action see (13). ^ For study of tests for C see (7) (14). 

C on reduction in aq.AcOU + ZadustiDcoldyieldB(15} 1,1-dichloiopropene-l (3£5120). 

C on oxidn. with fumg. HNOa under reflux for 5 hn. gives (2) trichloroacetic acid 
(3:1150); use of KsCKsOt + Hs^4 gives only insignificant yields (2) while less strong 
HNOa even after 4 hrs. at 100** has only slight action (2). 

C with PjOb on htg. loses HjO giving (84% yield (19)) (2) l|l|l-trichloropiopefm'2 
(3:5345), b.p. 114-115” at 757 mm. (2). 

[6 with HNOi/HgSOi mixt. yields (2) ^,^,^-trichl[iroi8opropyl nitrate, oil, « 1.499, 
no » 1.47892, but decompg. on htg — 0 with PCla or PCU yields (2) (1) various parthil 
ester/acid chloride derive, of phosphorous or phosphoric acids. — 6 with SOQi evotves 
HCl 4* Aud also yields (2) a liq, presumably j9j^,/9>-trich]oToi80propyl chloTosulfonate.] 

C with aq. or ale. NoOH or coiic. aq. Na^CXla gives on htg. (15) (17) mainly acetaldehyde 
(1:01(X)) and lactic acid (1:0400), also accompanied by formic acid (1:1005) and carbon 
monoxide; for use of this reactii. in detei-tiou ui C aee (14). — C with EtOH/NaOEt on 
htg. gives (15) ethyl oHslhoxypropiouaie [Beil. 1II-280, Illr(109), lllr(206)], b.p. 155** 
cur. at 760 mm., » 0.0446, nj? = 1,40125. 

[C with AcCl yields (2) /),^,/9>’trichlnroiHopropyl acetate, b.p. 180-181* cor. 766 mm.. 
m.p. + 8^ - 1.353, no » 1.46017 (2).| 

/9,^,/9-TriGli]0!roi8opropyl carbamate: cryst. from CsHb, m.p. 125* (18). Prepd. 

indirectly from /9,jS,/9-trii:liloruisoprupoxy MgBr with phosgene in toluene, followed by 
treatment with NHj (35% >ield |18)).l 

3:i8|i (1) Heiirv. rend. 138, 205 (1004). (2) Vitoria. Rec. tnu, chim. U, 265-2B7 (IB05); 

BuU. oeod. rop. Beta, 1984, 10sS7 >U23, Cmi. liU, 1 344-345. (3) Meerwein, Hina, Majert, 
sehnlce, pnkt. Chem, (2) 147, 236-237 (1936). (4) Bayer and Co., Ger. 151,545, May 20, 
1901; Cini. 1984, 1 1580. (5) Kclpr. Haas, Mikroehemie (li^imch FeBtsehrift), 1999, 58, 67, 78, 80. 
(O) Garsarolli-Thurnlackh, .ina. 219, 77-79 fl8bl). |7) Gonot, J. pharm. Bela- W, 735-730 
U930); Cenl, 1939, II 3002. (8) Meerwoin, Srhmidt. Ann, 444, 234 (1925). (O) Khanach, 
Kbiger, Martin, Mayo. J. .4m. Cftfffu. Sac. 93. 230G-2307 (10) Cent, 1999, II 899. 

(ll) von Leuthohl, .\ui^triAn 145,327, May 11, 193b; Cent. 1939, II 1052. (12) Howard, 
Stimpert. J. Am, Phann. Asm:, 14. 4S7-489 (1925); Cimt. 1995, II 1696; C.A. 19, 2864 (1926). 
(l3) I/wnd b, ArfA. expU, Path. Pfuirnuiktd. 195, 287-300 (1927),’ CetU. 1998, I 715; C.A»99| 639 
(1928). (14) HerautuH. eoc. yutfB. argentina 19, 199-200 (1924); C.A, 19, 704 (1925). 

|15| Wohl, Roth. Ber, 49, 215 216 (1907). (16) Heixirt. BuU. toe. chim, (4) 97, 49 (1920). 
(17) Mcwler, MoruUth. 99, 68:1-690 (1908). (18) Yoder, J. Am. Chwt, Sae. 45, 479 (1023), 
(l9) Kharaach, Xtoasin, Pields, J. Am, Chtm, Soc. 99, 2o5^2560 (1041). 
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DIVISION A 


no 


3;OB55 ^tegS-DlCHLOROFROFIONIC ACID CsHACb B«U.n - 852 

CH| — CH— COOH 111 - ( 111 ) 

ii da 

MJ». 50” in (10) B.P. 210” ■!. dec. at 76S mm. (1 ) 

49.5” (2) 130-133” at 86 mm. (3) 

49^0” (3) 112-115” at 18 mm. (5) 

49" (4) 

47-50" (5) 

[For prcpn. from methyl a^d-dichloropropionate (3:9103) by bnilK. with 20% HCl 
(55% yield) see (3); from 2,3-dif‘hiuropri)p»nol-l ("^-dichlorohydrin ”) (3:6060) by 
oxidn. with HNOa see (1) (6) (7) |2) (5); from a^-dichloroacrolcin by oxidn. with HNOj 
see (7>; from an'ldoropropioiiic acid (3:6125) with Cls at 45” see (8); formn. of C from 
oe-chloroaciylic acid (3:1445) (6) (9) urfrom a^hlnro-^S’hydroxypropioiiic arid (or-chloro- 
hydracrylic acid) [Beil. I11-298J (10), or ar,^-Hlihydn)xypropioiiir acid (glyceric acid) (11) 
by htg. with fumg. HCl in a.t. at 100”, hoc indie, refs.] 

C with aq. or ale. readily losea HCl yielding (12) (6) (9) o-chloroacrylic acid (3:1445), 
m.p. OS'*. 

C in McOH treated oa directed (13) w'ith activated Zu gives (72% yield) acrylic acid 
(1:1020), b.p. 140”. 

[C with SOCls gives (15) a,/lHliohloropn)piony] chloride (3:9032).] 

C htd. with AgsC'Oa yields (5) a-clduroiS-hydro.xy propionic acid (a-chlorohydruciylic 
acid). 

Methyl a,/9-dichloTopropiimate: b.p. ?2-7n” at 21 mm. (set' 3:9103). 

Bfhyl at^-dichloropropionate: b.p. 183-184” (sw» 3:0090). [For the ««>biityl, 

/3-chlorocthyl, and cyclohexyl wters nf C kc*<‘ (3); for gJycol and other esters ece (14),] 

oci^-Dichloropropionamide: uiireportt^d. 

apjS-Dichloropropionanilide; unreiiorkHl. 

— a,^Didiloropropion-A-to]uidide: unrep(irt(*d. 

I:885S (1) Henry, Bn. 7, 414 ilK74). ( 2 ) Bockeinuller, Hoflrmnnn, Ann. SIP, 1(K) (11)35). 
(3) Marvel, Dec, Conke. Cowiiii, J. .4wi. Chfm. .S'or. 62, .3495' 349S ( 1940). (4) Simpfinii, J. vtw. 
CAetn. iSoc. 48, 676. G79 (1918). {5) Knekch. J. Am. Ckfitn. Site. 52, 3305 ( 19.10). (0) l\'cripo, 
Melikov, Bn. IP, 1499-1500 (1877). (7) Yarii.HU. W-hUw. J. Oro, Chmi. 4, 2X7 (1939). (H) 
RQhni A Haas Co., Cer. 579,654, June 20, 1931; Vetii. 1P3S, 11 1587. (9) r>t.t4j, Beckurto, Brr, 
18. 244 (1885). (10) McUknv, Bn. 13. 274 flSSO). 

(11) 'Werign, MelUirjv, Brr. 12, 178 (1879). (12) Werigo, Wcriicr, Ann. 176. 168 (1873). 
(13) Rohm A Hiuis Co.. C.'er. 575.423, Apr. 27. 1933; CvrU. 1693. 11 1.33. (14) Pollack (to ViiUh 
burgh Pluto Glass Co.). C-S. 2,257,021, Sept. 23, 1941; C.A. M, 95-90 (1942). (15) Leimu, 
8er. 76. 1046, i05U (1937). 
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a;0B60 CHLOKALSmiALCOHOUTS CiHtO^i 

(Chloral alcoholate; tri- CiiC.CH-*OC|Hi 
ehloroacetaldehyde 

(iBono]ethylacetal) ^ 

M.P. [56-57'’ ID] B.R 115-117“ ID 

|2||3) 116.8“ at 771 mm. |5) 

47.5“ 14) 115-116“ |9) 

46.6“ |5| 111.0 at 741.4 mm. 14) 

46“ 16) (7) 

45.2“ |10) 

45“-46.5“ |8) 

40“ |6) 

[i^ee oUi} ehlord (3:5210) aiul cMaral kydraie (3:1270).] 

niEPARATlON 

From chloral. [For propn. nf C from chloral (3:5210) with EtOH (1:6130) (yidda: 
100% (iDi 71-Ji% with 9.5^ El OH refluxed 2 hrs. (4) (9) (12)) see indie, refs.; for influence 
of solvents see (13) |14); for fnrmn. of C from ihlornl (3 :.52]0) + AcH + Al(OEt)3 see (fl).] 

From chloral hydrate. [For prtipn. of C from chloral hydrate (3:1270) with ElOH 
(1:6130) (yield: 75^V in <i0 min., 38% m 24 hrs. reflux (4)), with triethyl orthoformate 
(1:3241 ) (2.1% yield in 105 imii, reflux (4)), or ^\ith li^niethyl orthosilicatc (4% yield in 
4 hrs. reflux (4)) see indi( . refs.] 

F^om ethyl alcohol. [For fonnn. of C as end prod, of reaction of ethyl alcohol (1 :6130) 
with CU see (15|.| 

PHYSICAL PROPERTIES 

C is leas sol in aq. than rblnral hydrate (3:1270) (6) (7). — [For study of toxieity of C 
as compared with cUonil hydrate (3:1270) see (2U|.1 

CHEM1C/\L BEHAVIOR 

Dissociation. C on distillatinn (7) or in some snlns. in or{c> solvents ef. (17) (2) (18) is 
partially dissociated into chlural (.I; 5210) and EtOH (1 :6130). 


BaiL 1 - 62t 
Ii-(8W) 
fc-(681) 


BwiAvnm with iNOHCAWir Reactants 

With HsSOf. C with rnhl eonr. H2S04 yields (1) ebioral (3 : 5210) (or its polymerisatiLin 
produets) and EtHS04. 

With aq. C with aq. alkali gives (6) CHCls (3:5050) + salts of fonnic acid 

(1:1005). 

With chlorine. [C with Clj at 80“ gives (19) triohloroaeetaldehydc diethylacetal (3 : 6317) .] 

With PCI5. [C with PClfi in ether below 20“ (20) (4) cf. (21) (22) gives (yields: 36-74% 
(20), 25-33% (ID) ff,fl,j8,/3-tetrachloToethyl ethyl ether |Boil. 1-623, Ir(681)], b.p. 189.7“ 
at 758.7 mm. (21 ), 189.4“ at 749.1 mm. cor. (20), 184“ at 738 mm. (4), 79® at 16 mm. (20); 
Dl® - 1,4225 (20).] 

Behavior with Oroanic Reactants 

Whh other alcohols. |C with other alcohols may undergo an exchange of alkyl radicals; 
for studies of sucli interchange see (4) (2).] 
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Vldi ale. IbOBt [C vith EtOH/NaOEt yiddB (33| CBOi (8:8010) + eUvl ioituta 

(IrSOOO),] 

Wi& ak. KCff. [C vith EtOH/KGN gifei witbin 1 min. ( 88 % yield (24)) ethyl di> 
cUoroaoetate (3:5850): cf. behavior of chloral (3:5210) with KCN in various alcohols.] 
WHh add borides. [C with AcCl (3:7065) gives (25) the corresp. acetate [fieil. 
1-153], b.p. 108“. — C with isovaleiyl chloride (3:7560) gives (41% yield (26)) therorrasp. 
iBOvalerate, b.p. 143° at 20 mm. (26).] 

With diazomefhane. [G with CH 1 N 2 in EtOH soln. at 0 ° gives (27) trichloroaeetalde- 
hyde ethyl-methyl-aceUl IBeil. 1-621, Ir(681)], b.p. ig3.4« ror. (28), 78-80“ at 13 mm. (27) 
accompanied by 3 , 3 , 3 -trich]or[i-l, 2 -epo 3 eypropanc (3 : 5760) .] 

® Behavior on heating. Note that C on htg. gives oJT inflammable vapor (EtOH) 
(dtf. from chloral hydrate (3 : 1270) whose initial ignition cannot be maintained). 

(B Behavior with cone. HNOa. C reacts violently on warming with cono. HNOg (dif.) 

from chloral hydrate (3:1270) which is almost unaflccted). 

(B Ibdofonn test. C unth aq. alk. + h/KI soln. on warming gives iodoform, m.p. 119” 
accompanied of course by CHCI 3 (3:5050) (dif. from chloi^ hydrate (3:1270)). 

SiMi (1) Jacobsen, Ann. 117, 344-245 (1871). (2) Willcox, Brunei, J. Am. Chm. Soc. 88 , 
1821-1841 (1916). (3) KuntEO, Ardi, Pharm. 24i, 98 (1908). (4) Poflt, J. Org. Chm. 6, 830- 
835 (1941). (5) Leopold. Z. phyrik. Chm. M, 359>380 (1909). (O) Trillat, BuU. boc. ehim. 

(3) 13, 233-234 (1897). (7) Liebou. Bn. S, 909-910 (1870). (K) Naaai, Bioehm. Z. 158, 268 
(1924). (9) Martius, Mendolsaohn-Bartboldy, Ber. 8, 444 (1870). (U>) Kurnakow, Efrema, 
Z. fdiynA;. Chm. 85, 411'418 (1913). 

( 11 ) Magnani, McElvain, J. Am. Chm. Sac. M, 2212 (19.38). (12) PerRoniip, Compt. rend, 
m, 1363 (1869). (13) Grabowaky, lleiold, Z. physik. Chm. E-88, 290<302 (1035). (14) Buth- 
msnn, Z. phytik. Chm, B-83, 100-104 (1933). (15) Chattaway, Backeberg, J. Chm. Soc. 185, 

1097-1101 (1924). (16) Bruner, CaU. 1M8, I 978. (17) Beckmann, Z. physik. C5em. 8, 724- 
728 (1888). (18) Willcox, Hninel, J. Am. Chem. Sor. 38, 2533-2535 (1910). (19) Byawon, 
BuU, toe. (2) 88, 304 (1879); Compt. rend. 87, 26 (187h). (20) Xeher, FoHicr, J. Am. Chom. 
Soc. II, 410-412 (1909). 

(21) Psternn, Piaati, Goa. efcim. Hal. 8, 333 338 (1872). (22) Henry, Bn. 4, 101, 43&-43H 
(1871). (23) Kekul4, Ann. 119, 188 1S9 (1K61). (24) Chattaway. Irving, J. Chm. Soc. IMI, 
1042. (25) Meyer. Dulk, Ann. 171, 69-73 (1874). (26) Fourneuu, Plorenru, BuU. 90c. eAun. 

(4) 47, 353 (1930). (27) MeerweiD. Berain, Burneleit, Ber. 68, 1002. 1007 4009 (1929). (28) 
Magnanni, Oqmb. ehim. Hal. 10, 331 (1886). (29) Adams, J. Pharmacol. 78, 340-345 (1043); 
C.A. 87, 6035 (1943). 


3:0870 1,2,8,4-TETRACHLOROBUTADlENB-l^ C4H,Cl4 BelL SJf. 12 

(Solid stereoisomer) HC=«C— 

(!;i ^ da (!» 

ILP. SO- (1) 

[See aUo the liquid stcreommer (3:6150).] 

[For isolation of C from the high-boilg. fractn. resulting in the preparation of trichloro- 
ethylene (3:5170) from 1,1,2,2-tetrachloroethane (acetylene tcirachloride) (3:5750) see 
( 1 ).) 

C adds Ga (although much more slowly than its liquid stereoisomer) yielding 1, 1,2, 3,4,4- 
heaBchlorobutene-2 (3:1945), m.p. 80“ (1). [This product with Zn/Cu couple in hot ale. 
regenerates C, but in ale. with Ca(OH)a or with alk. at room temp, gives the liquid stereo^ 
isomer (3; 9046) (1).) 

C in CHGls treat^ with Bra gives (100% yield (1)) ],2-dibromo-l,2,3,4-tetrachlon>* 
buteiie-2, m.p. 105° (1). [This prod, with Zu/Cu oou|de in hoi ale. regenera^ C (1).] 

(1) MQllei. HQlher, Ber. 64, 580-600 (1931); C.A. 85, 3966 (1931). 
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a:08as a4m<»u)-]>ii«BmACKm cmosiDB CuHitooi BriLa-ara 

(D^dwDjfl-ehlQKHUBtyl cUoride) ]Ii-(a 8 B) 

0- C— 0 

HLP.SV ( 1 ) it 14 mm. ( 3 ) 

80° (2) ( 8 ) (11) 170-180° it U mm. ( 8 ) (11} 

49-80° (3} 

48.5-40.8° (9) 

Cfyit. from Igr. 

[For prepn. of C from bensilic acid (o^hydroxy-diphenyl-acetic acid) (1:0770) nitli 
2 molm FC1& at 120-130° ( 2 ), at 100 ° ( 8 ) (08% yield (9)), or with exeem FCk in CaBc at 
room temp. (7) see indie, refs. (Note that benzilic acid ^slvd. in iiudll. SOCli yieldz (4) 
bensophenone (1 :.5150), that benzilic acid treated with 3 moles SOdi in CGU for Kvml 
days at roam temp. ppta. (3) diphenykhloroauetie acid (3:3585)^ m.p. 118-110° dec., and 
that benzilic acid in CC'U niih 0 mules HOCh refluxed for fieveral days yields (5) on oonca. 
of the soln. dipheoyl-<'hloru-acetic anhydride [Beil. lXi-(228)], m.p. 129° ( 8 ).)—' For 
formn. of C from diphenyl keU^ne [Beil. VTI-471, Vlli-(254)| with SOCls or SO|Cls by htg. 
at 100 ° in s.t. in absciiec of air ( 1 ), or from diphenyldiazomethane [Beil. VI1-4I8, Vlli- 
(226)) with liq. phosgene in pet. ether in s.t. (92% yield)i sec ( 6 ).] 

[For abnormal reaetn. of C with CiiH 5 MgBr sec (9) |10); for icactn. of C with Zn filiiigB 
in dry ether yielding diphenylketeno (above) sec ( 11 ); for reaetn. of C with phenylhydxoi^l- 
amine in other giving quant, yield of anhydro-fN-pheuyl-benzilhydroxamic acid] [Bdl. 
XXVlIi-(290)], cryst. from MpOH, m.p. 72-73°, sec (12).] 

C in ether treattnl with gaseous NH 3 ( 2 ) (1.3) yields a-chloro-diphenylacetamide, m.p. 
115° ( 2 ), 111-113° 1 13). [This product on boilg. with aq. yields (2) benzilamide, m.p. 
154° (2).] 

C dislvd. in dry ether and treated with 2 mules aniline in dry ether aniline hydro- 
chloride and from the filtrate addn. of pet. ether ppts. (3) or-ohloro-diphenyl-oeet^ilklB, 
m.p. 88 ° (3); this prod, on htg. with more auilinc or C warmed with 4 moles aniline yields 
( 3 ) a-anilido-<iiphcnyl-ace 1 ^iiilidc, ndls. from ale., m.p. 181-182° (3). [Both the tint 
prod, (on with NaaCOa) and the latter prod, (on HCl hydrolysis) yield (3) 

benzilic acid anilide, m.p. 175° (3).| 

8:8885 (l) Staudiiigor, Guhrinf!. Srhollcr. Spt. 47, 47-48 (1914). (2) Biek^, Blw. 88, 1538- 
1539 (1»S9). (3) KlinRCT. 888, 255-2G4 (1912). (-1) Meyer, Monatah. 28, 793 (1901). 
(5) fttolU, ifrr. 48, 2471-2473 (19111). (6) SUudinger. Antlite, Pfeiininger, Ber. 4$, 1939*1940 
(1916). (7) Setlur, NadkariuK, Proc. Indian Acad* Sci. 18-A, 206-209 (1940); C.A. 85, 1398 
(1941), (8) Staudiiiger. ^lan. 368,72-75 (1907). (9) McKeniie, Boyle, J. Chm, Sue. 119, 
1137-1139 (1921). (Ill) Bovle. McKenzie. Mitohell, Btr. 79, 2153-2160 (1937). 

(11) Staudinger. Bcr* 88,' 1735-1736 (1»)5). (12) Staudinger, Jelangiu, Ber, 44, 371-373 
(1911). (13) Stdnkopff, Ber. 41, 3593 (1908). 

3:0900 8-NAPHTHOTL CHLORIDB C 11 H 7 OCI 

CCff 

lu. 51* (1) ap. 804 - 506 ‘ (2) 

48* (2) 


8,0.11.657 

Hi- 
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Ciyst. pdr, from CeHt + It. pet. (1). — Sol. ethorj CHOU, CsHt; insol. aq. 

[For prepa. of C from ^-naphUioiQ aeid (1 :0800) with PQb ( 2) |3| or with SOCli (100% 
yi^ |4|) (U (5) Bee indie, rrfs.] 

C with ter biutes + KsSsOb ( 6| or 0 with calcium jS-naphthoate ut 150-160° (7) yields 
jS-naphthoic acid anhydride, m.p. 134° (7) [cf. a*naphtho3d chloride (3:6930)]. 

[C with AICI3 and hydrocarbons yields corieap. ^-naphthyl ketones: witli biphenyl 

(6)1 with jS-methylnaphthalenc (9|| with 2,3- 110|, 2,6- (111, and 2,7- (12) dimethylnaphlJia- 
ienes, or with anisole (13) sec indie, rpfs. ; C with RMgX rpds. also yields /3-naphthyl ketones; 
e^., Bee (14).] 

[For use of C in prepn. of vat dyes from mono- and diamino-anthraquinones see (15).] 

C with hydrazine hydrate yidds (5) both ^-naplitliuylhydrazino (jS-naphthuylhydrazide), 
ciyBt. from ole., m.p. 147.5° (5), uiid A',Ar'>4»^(^iiaphthoyl)hydraziiie, cr^'st. from AcOH, 
m.p. 241° (5). 

C on hydrolysis yields /3-naphtlioic acid (1:0300), m.p. 184°. — For the amide, anilide, 
p-toluidide, and other derivs, eorresp. to C see /3-iiiiphtliuic acid (1:0800); in addition see 
below. 

(D /3-Naphfhoic ^-naphthalide: ridls. from hot CHCls, m.p. 238° (4). [From C + fi- 
naphthylaminc in Cfllle (4).] 

SriM ( 1 ) Bell, J. Chm. Sue. 1936. im. (2) Vieth, Ann. 189. .317-319 (1875). (3) Roiford, 

Lankelma, J. Am. Chm. Sue. 47, ILlfc) (1925). (1) Ueckniiinn, Limche. Corrisiis, Rrr. 39, 352 
(1923). (5) Goldstein, roriiamusas, Hdv. ('him. Aela 15, 941 (19.12). (6) Gasopoulns, Praktika 
6, 347^33 (1931) ; Cent. 1932, 1 3172; r.A. 27, 3204 (19.1.1). (7) Huuhuiimnn. hir. 9, iril.l (1S70). 
(S| de Ceuster. Cent. 1932, 11 1295. (9) <1iir. U*>r. 62, m 357 (11)29). (lO) Cook, J, Chm. 
Soc. 1933, 159fi. 

(11) Fiescr, Diets, Ber. 62, 1831 (1929). (12) (' 00 k, J. Chan. Sue. 1931, 492. (I.I) Miailn, 
ByU. Chem. Sac. Japan 7, 379 (1932). (14) Ftpser, SeliKnian, J. Am. Chm. Sf^e. 58, 47S-4S9 
(1936). (15) Meyor. Uoidf (to LO.), Gur. 432,570, Aug. 7. 1920; Cent. 1928, II 2231. 

3:0915 1,2,8,6-TETRACHLOROBENZENE Cl BeU.V-204 

Vr(113) 

I V,.(157) 

M.P, 51° (1) (2) (3) B.P. 346° cor. (.5) 

50.5-51.0° (4) 

50.3-51.3^ (6) 

50-51° (5) (7) 

40° (8) 

Ndls. from ale. — Spar, sol cold ale.; ens. sol. CcHe, very cos. sol CSs or Igr. * Volatile 
with steam. 

[For prepn. of C from 2,4,6-trichlornanilinc (Bril X11-G27, Xllr(312]| via diazotization 
and lue of CuzCh reactn. (2) (6) (9) or uthorwisp (5) (yield: 64% (6), 61% (9), 55.8% (2)) 
see indie, refa.; from 2,3,4,G-tetrachloroanilinc [Ml Xll-630, X11r(3]3)] by replacement 
of -NHj by -H (3); from 2,6-dichIonj-/i-phenylenedianime [Beil XilI-118, Xllli-(37)1 
via tetraaotiaation and warming with CiisCls .^ee (7) ; for formn. of C from p-dichlorubenaene 
(3:0980) with AICI3 + SjCJa in .SOjCl* at 46° (16% pure C -f- 67% 1,2,4,5-totrachloro- 
benzene (3*4115)) soe (1); from 2,4,6-trichloropbcnol (3:167.1) with FCIs + PCk in B.t. 
lit 200-300° see Beil. V-204; from 3,5-dibromo-4-ehlorobenz(>Qesulfonyl chloride (10) or 
2,5^chlorobenzene-l,3-5is-(sulfonyl chloride) (8) or ch1orobenzpne-2,4,6-frts-(BuJfonyl 
chloride) (4) on hig. in s.i, with PCU soc indie, refs.; for formn. of C from l,3,54richloio- 
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bensene (3:1400) with Gl| in pres, of Al/Hg see (11); from benieao (12), chbrobeuevie 
(13), or diphenyl Bulfoiie (14) with Cls followed by treatment with alc< KOH aee indie, refej 
[For bdiavior of C with Kq. Gig yielding addn. products see (15).] 

[For behavior of C with NaOMe see ( 2 | (16).] 

C on mononitration, e.g., by boilg. for br. with 3 pts. HNOs » 1.52) an directed 
(17), gives 96.7% yield (17) l,2,3,5-tetraGhloro-4-nilrobGiuene, cryst. from spontaneous 
evapn. of ale. eoln., m.p. 40-4r (17) ithc m.p. of 21-22® previously reported (5) was on 
impure material). 

C on dinitration, e.g., by boilg with a mixt. of 10 pts. fumg. HNOa {D = 1.62) + 4 pts. 
cone. H^HOa for 1 hr. and then pouring into aq. (17), gives (100% yidd (17)) (9) 1, 2,3,5- 
tctracbloro-4,(Winitrol)piizene lUcil. ¥-266], pi. from 90% AcOH, m.p. 162® ( 9 ), 161-162® 

(17) . (This prod, on htg. with aniline yicldb (9) (18) 2-ehloro-1,3,5-trianiluio-4,6kliiiitro- 
benzene, enmson pi , m.p. 179°' (9), 179-180° (18).) 

3:N15 (1) SillMUT^l, J. Chm. Soe. 121, 1020 (1922). (2) Holleman, Etc, tm. cliim. H, 739, 
749 (1920). (3) WillKeroilt, ^\ilcke, her, 43, 2752 (1910). (4) Olivier. Hec, trav. ehim. 39, 107 
(1920). (5) lleihiteiii, Kurlialow, Ann. 192 237-2(ib (1S7K). (6) Dadiou, Pongreti, Kohl- 
raiitich. Monatsh. 61, 433-434 (1932). (7) .Srlitmli'*ficii. ./. Am Cht‘m. Sue. 65, 4539 (1933). 
(b| GeliiiUor-FulnegK. Figdor, Monatsk. 48, 633 031 (1927). (!l| Jackiion, Carlton, Btr. 85, 
3865 (1902); Am. Chm. J. 31, .395 3H^ (1904). (10) AnsrhUu. Molineus, Ann. 415, 62 (1918). 

(11) Cohen. Hartley, J. Chem. Sue. 87, 1.306 (1905). (12) letrati, Ann. chim. (6) 5 , 380, 384, 
,391 (18S5). (13) JiinefloMi, Ann. chim. (4) 15. 299. .302 (1KG8). (14) Otto, Outrop, Ann. 141, 
105 (1867). {lii) vuri iler Linden, Ric. trat. ehim. 55, 121^30 (193G). (16) de Grauw, Rte, 
trm. chim. 51, 787 (1931). (17) Rprckmaiih, llnllrTiiaii, Rrc. trav. chim. 44, 852-836 (1025). 

(18) QviMt, %lo, Ada Acad. Ahncnm MtUh. H Phu\ 6, No. 4 (L931) ; (Vnl. 1934, II 595; Cent. IM, 
1540. 

3:0925 a,/ 9 ,d*TRlCHLORO-n-BUTYmc ACID Cl (' 4 llfi 02 Cla Beil. 11-881 

CHs -(’-CH-COOH JI‘~ 

I I 

Cl Cl 

H.P. 51.5-53° (1) 

TI»Ih. from Igr — Spar. wl. aq., cns. sol. air., ether, ('eHa, CHCI 3 , CS*. 

IKor prppn of C from cilfuT ^-chlorucrotonic arid (3:262^) or ^-c^hloroisocrotonic acid 
(3:1300) in CS 2 solii. witli CU stood several days in the dark see (J).| 

[5 ill aq. with granuhit<*d Zii sUkmI for 6 wwks, then acidified, yields ( 1 ) mainly ^-chloro- 
isnrroUiiiie arid (3:1300) accompanied by some /Si-Id ufocrnlonic and (3:2625); note that 
former is separaUxl from latter by its greater volatilily with steam.] 

C with aq. NajC'^^a on boilg. both IK^ and CO 2 yielding the higher-boilg. 
(1) l,2-dirhloropropeni*-l (3:61501. 

C w'ith ale. KOH (2 mole^.) 1 osp.s IICl yipidiiig ( 1 ) mainly fle,j9-<liphloroisocrotomc acid 
[Hoil. 11-418], m.p. 75 ..')®, nc.ct»mpaiupd by a little a.^-dichlorocrotonic arid [Beil. 11-418], 
m.p. 92®: lioto that these arp sepiu-ated by the greater soly. of the former in Igr. ( 1 ). 

The acid chloride eorresp. to C is unrepurtud. 

Methyl a^,/J-trichlofo-n-butyrate: unreported. 

Sthyl a,tf,^-trichloro-n-butyrate; unreported. 

a,tf,j9-Trichloro-n-butyrainide: unreported. 

a^^Tiichlortwi-lm^anflide: unreportod. 

aj 6 ^-TrichlOfiHi-butyf-a-MphthBUde^ unreported. 
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Sroess a,S<lnCHL 0 Il 04 , 4 -DlllBTHnFHBH 0 L C^llOCIi 
(3,ft>Diohlon>-o-l-xyleiiol) OH 

CI/^1 


ILP. 63‘ (1) 


UCH. 

CHi 


Bdl.VI- 

VIi- 

vii-(«e) 


Giyat. fiom It. pet. — Volatile with iteam. 

[For ptepn. of C from 6-chloro-2-Aniin(>a,44imethylpheDol (SHtUoni-ii-amino-o^ 
lylenol) (1) via diaiotuatiou and reaction with CuiCI| (yield not stated) see |]}; from 
2,adicliloro^,4-dimethylaniline (3,5-dichloro-o-l-xylidine) (2) via diasotiiation and 
hydrolysis (yield not stated) see (I).] 

The nitration of C has not been reported, and the expected S-nibo^tfi-dichloro^id- 
dimethylphenol is unknown. 


— l,6-Diehloro-l,4-dimelhylphenyl acetate: unnported. 

O S,a-Diclilon-S,4-dlmethylphenyl beuoate: m.p. 8Q‘ (1). 

l:Mli ID Hinkel, Aylins, Bevan. J. Chm. Soe, Ittl, 2532. |2) Hinkel, Aylina, Bevan. /. 
CKm. See. 1126, 1678. 


3:0945 l-CHLORO-2,l,3,3-TBTRAllETHn,BOTAI(E C 1 II 17 CI BeU.S.N. 10 
(Chlorohexamethylethane) CH) 

CHr-C — (^.-CHjCl 

(!;Hs (!;Hi 


M.P. 53-53° (1) B.P. B0-B1° at 40 mm. {) ) 

Soft waxy solid with characteristir alkyl halide odor; on long stdg. the opaque cryatn. 
structure disappears and C beromes transparent (1). 

[For prepn. of C from 2.2,3,3-tetramctbylbutane (hexanirth 3 'lethant‘) (1:7000) with 
Cl| in GCI 4 soln, in sunlight (33% yield together with other products) see (1).] 

C with Mg 4- tnuT of la + a tittle CaH^Br in dry ether gives in 10 hrs. 70% yield coc^ 
resp. RMgCl (areompanied by 24% 2,2,3i3,6,6,7,7-octainethyloctane, pi. from MeOH, 
m.p. 74,0-74.5", from coupling of C) (1). 

C converted (as above) to BMgCl, treated with wet ether, and poured into dil, HaSOi 
gives (1| bexamethylethane (1:7090), m.p. 101-102" (1|. 

C converted to KMgCl (as alcove) and the ether soln. treated at -5** with COt gives 
(50% yield U)) 3,3,4, irtctromethylpcnianoic arid, ciyst. from dil. MeOH, m.p. 66-d7" (1). 
[TUi add with SOCb in CeHf gives (80% yield (1)) the rorrusp. acid cAloride, b.p. 87-88" 
at 20 mm., » 0.9821, np » 1.4557; the latter with dry NHa in ether gives (77% * 
yidd (1)) the corresp. amide, cryst. from C^CU m.p. 187-138" (a seoemd ciyst, form 
from MeOH has m.p. 149-150" but after fusion melts 137-138"), or with ™line in ether 
gives the eonesp, imiftds, cryst. from pet. eih., m.p. 175-176° (1).| 

C converted to RMgCl (as above) and the ether sob. treated at -5^ with dry 0| for 
4 hn. gives (53% yield (1)) 2,2,3,3-tetrametiiylbutonol-l, very volatile solid, m.p. 149- 
150" [corresp. 3,5-dinitrobenioate, m.p. 88-90"; hT-phenylcarbaiiiate, m.p. 65-66" {!)]. 
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C ocmvnrted to RMgCl (as above) and treated with ethereal HfGi givea (3E% yield 
(1)) 2,2,3,3-tetramthylbutyl mereurie chloride, feathery wiute ciyat,, m.p. 170-171*tl)- 

asiM (1) Whitmore, Marker, PUmbeck. J. Am. Chan, Soe, 11, 1B2&-I63a (1941). 

3:0960 d-CHLORO-a-HYDROXYBENZALDEHYDB CtHsOiQ BeO. Ro. 744 
(4-CblorQBalicyLildehyde) 


MJ. 53.5° (1) 

Long colorleas ndls. from air. or dil. AcOH (1). baa odor of watanita {!).*-* Cl ia 
apprec. aol. in aq. or aq. HsSOa; readily sol. in oig. aolvents. — C is very volatile with 
steam even from its yel. aoln. in alk. (1). 

(For prepn. of 0 from m-rldorophenul (3:0255) via Reimer-Tiemajin procedure see 
(Ul 

Cl does not reduce NH^OH yAgNOs o Fphling aoln.; is very resistant to oxidn. by amd, 
all^., or neutral KM11O4, and to acetylation (but not benzoylation, q.v. below) (1). 

C with FeCla gives brown ppt.; with CUSO4 or Cr2(S04)i + dil. aq. alk. givea bright 
green copper salt and a dark green ckNimium salt (1 f . 

C on mononilration as specilied (2) yields 5^nitro-4-rhloro-2-hydroxybensaldehyde, pale 
yel. ndls. from ole., m.p. 110° (2). [TIuh {3roduct yields a phenylhydraaone, or.-}^. ndla., 
m.p. 188° dec.; a p-nitTophen3'lhydra2one, brn.-vDl ndls. from ale. or AcOH, m.p. 294° 
dec.; and a aemicarbazone. pale yel ndls. from dil. AcOii, dec. above 300° f2).) 

C on dinitration us specified (2) yieidh 3,5-dinitro-4-chluco-2-hydroxybensaldehyde, pale 
gold.-yel. lulls, from aq., m.p. 1.53° <2|. (This product yields a phenylbydrasone, light 
brn. cryst. from ale., m.p. 21 0"'; a p-nitro]>bonylhydrazane, light bm. cryst. from liil. 
AcOH, m.p. 280° dec.; and u aemieurliosoiic, light ycl. crynst. from dil. AcOH, m.p. 225° 
dee. (2).] 

® 4-Chloro-8-hydroxybenzaldoxime: culorleBs ndls. from ale., m.p. 155° fl). 

O 4-Cliloro-8-hydroxybenzaldehyde p-nitrophenylhydrazonei or. ndls. from AcOH, 
m.p. 257*^ (1). 

(g 4*Ghloni-3-hydioxybenzildefayde aemicarbazone: pale yel. cryst. from AcOH, m.p. 

'2i2°n). 

<0 4-Chloro-3'benzoxybenzaldehydc: from C + BsCl in ether + pyridine; ndls. from 
ale., m.p. 98.5° (1). 

3;9M9 (1) Hixlgson. Jejikinauji, /. C'/Kia. 1M7, 174U-1741. (2) Hodgson. Jenkinaon. 
J. them, Soc. 1928. 2273-2274. 
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3:0980 /.DICHLOROBBHZBirB Cl<^ ^3 C 1 H 4 CU 


Ben.V-308 

Vi-(lll) 

Vi-(IM) 


MJ>. B.P. 


55" 

ID 151) 

174° 

at 764.2 mm. (24) 


~ 1.2189 (33) 

54 ° (2), cor. (3| 

173.7" 

cor. 

(5) 

jM.. 

< ' - 1.52104 (33) 

53.3-54.2° (4) 

173.5" 

at 

766 mm. (31) 

= 1.2310 (33) 

63.2° 

(5) (6) (7) 

173.0" 


(26) (27) 


n'o"*’ 1.62665 (33) 

63-64°' 

18) 157) 

172" 


(14) (16) (60) 



53 . 0 ^ 3 . 1 ° (24) 

171“ 


(IS) 



53" 

(9) (10) (11) 

9* 

? 

D 

U.C. 

(92) 




( 12 ) (i:i) (U) 
115) (16) (42) 
(SO) (60) 

53.9° (17) (18) (19) 
( 20 ) ( 21 ) 
62.84° (22) 

52.8° (23) 

52.72° (25) 

52.70° (30) 

52.60° (26) 

52.6° (27) 

52.52° (28) 

52.0° (31) 

62-58° (29) 


Colorless cryst., aim. insol. aq. (0.077 g. per 1000 g. aq. at 30" ( 22 ) cf. (13)); misc. hot 
ale. (50 ml. abs. ale. + 5 ml. aq. at 25" dis. 4.55 g, C ( 20 )), cos. sol. ether, CsHe, ('HCI 3 , 
CS 2 . ~ lieadily sublimes; cos. volatile with .steam. 

[For data on crystallographic coasts, kc-t (M) (35); for data on rate of evapn, of eiyst. 
C see (11); C has mulec. f.p. depression of 77 (36) iuid Inm‘iiu.sc of its accessibility, ease of 
purification, convenient m.p. and large f.p. dofircasion is often used for making mol, wt. 
detns.] 

[For f.p./coinpn. datA and diagram of sy.stem C + (hdichlorobenzpnB (3:6055) (euteclJc, 
in.p. —23.4® contg. 13.3% C) sei! (17) (27); for f.p. /compii. data and diagram for system 
C m^ichloi'dbenzene (3:5960) (cut^'ctic, iii.p. -29.9" contg. 12 . 0 % C) sa' (17); for 
f.p. /compn. daU on ternary sy-stein of ail three (ficlilnnibciizi'iies sim', (27). — For f.p. /compn. 
data and diognuiis for sysUms C + biiilmijl (1 :717d) (eiibT^tic, m.p. 26.9° contg. 57.5 
mole % C ( 6 )) (19), C + mpUkaizm (1:7200) (eutectic, m.p. 30.2° contg. 60.6 mole % 
C ( 6 )), C + triphenylmethane (1:7230) (eutectic, m.p. 35.9° contg. 08.5 mole % C (C)), 
C + niirobemene (cuicciic, in.p. - 6 . 8 ° contg. 32% C (9)), 6 + jhchlorophefiol (3:0475) 
(eutectic, m.p. 27.2° contg. 26.0 mole % C (18)) see indie, refs. — For thermal anal, of 
system G + SbCls (eutectic, m.p. 39.5° contg. 49.5 wt. % C (37)], and of system C + 
SbBrt (eutectic, m.p. 48.5° contg. 73.5 wt. % C (37)), sec (37).] 

[C with p-dibromobensene gives a scries of solid solns. cf. (38) (39) (40) (41) (23) (24) 
(26); for study of systems C + p^hloro-iodobenzene (23) (34) and C °f p-di-iodobenzene 
(23) see indie, refs.) 

[For data on densities of solns. of C in CiHg (1 : 6400) and in n^hexane (1 :8530) see (42); 
for data on and of solus, of in CoHa soo (7). 
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C JB widely ueed as aoti-mofch agent and vapor fumigant but lit. and patents are so 
numerous that th^ cannot be included here; note^ howeveri prevention of caking of C 
by mixt. with 1-10% paiaformuldehyde |43b — [For study of toxicity of C see (44). ^ 
For use of C in prepn. of sulfur dyes see (45).] 

•[For detn. of C in air see (46) ; fur dctn. of 6 in soil by means of detn. of refractive index 
of Bolns, in kerosene sec (47).] 

[For prepn. of C from p^hloiooniline [Beil. XIl-fl07, Xlli-(d04]] via diasotixatioDi 
prepn. of diazonium /ZnCl2 double salt, and decompn. of latter in molten phenol (41% 
yieW C together with 31% hydroxybipheoyl + }5Vo diphenyl ether) see (48); from jh 
phcnylenediamine [Beil. Xlll-^i, Xllli-(18]] via tetrasotisation in AcOH (49) or HaPOi 
(50) with nitrusylsulfuric acid followed by subsequent reactn. with GujCls (yield: 70% 
(49) (50)) cf. (51), or by reduction with SnCis/IICl to p-phenylenedihydrazine and oxidii« 
with CuS04 (52), sec indie, refs.] 

[For prepn. of C from p-chJoro-iiitrobenzenB [Beil. V-243, Vi-(130)] with cone. Hd in 
s.t. at 270° (53), or witli SOCh in s.t. at 160*200° (54) (55), see indie, refs.; from p-biomoni- 
trobenzene [Beil. V-248, Vi-(132)| (56), pheiinl-p-sulfonic acid [Beil. Xl-241, XIi-(55)] 

(57) , or p-chloropliennl (3:0475) (16) with PCI5 on htg. see indie, refs.; from p-chloro- 
benzenesuJfiinic acid [Ih'il. Xl'54, X]i-(14j] with SCK'U in s.t. at 160*200° see (54) (55); 
from 2,5-di(‘liloniheuzophcJionc (3:2340) by fusion with KOH/NaOH (65% yield) see 

(58) ; from di-p-clilorujdienyl sulHdc or di-p-chloropbenyl sulfoxide with S at 260-270^ for 
3-8 hrs. see (50); frum p-chloruphenyl sdenium tnehloride by htg. at 184° (90% yield) 
600 (12).] 

[For formn. of C (together with 0- and m*isomers Li some cases) from CbHc with CI2 in 
pros, of I2 (15), MoC'Ib (60), AK'lg (61 ), or euiir, H2SO4 (62 1, by electrolysis of susp. in 
AeOH + aq. HCH (09) or with aqua regia (70), .see indie, refs.: from chlorobenzene (3:7903) 
with ri2 + oat. at 600° (17) cf. (6.3), or with C'l2 in pres, of AlCla (65% yield (27)), FeCli 
(55% yield (27)), or Al/Hg (CG), see iiiilir. refs.: from chlorobenzene (3:7903) with .^2SsCls 
(i.e., 2MVk + Wn KW)) + SOgCh (64) (65), or by boilg. with FeCb (67), or in small 
amt. by htg. with Pb(’l4.2NH4n in s.t. at 210° |68), see indie, refs.] 

[C with CI2 (61 ) in pres, of Al/Hg (66) or C with AJ2S2ris (i.e., 2AlCla + 8202) + SO2CI2 
(64) give.<t (58% yield (64)] l,2,4-trir'hlon)bcnzeiie (3:6420); C, however, chlorinates lesB 
readily than o-dichlorobenzeiip (3; 6055), and if their mixture or eutectic is chlorinated 
residual C erin be separated liy fractional freezing (71 ) |?2) (73). — C with CI2 in pres, of 
Fe (74) or with Ah^St^ls (i.e., 2:M("l3 + fhl’h) + BOaCla as directed (64) gives (yidds: 
67% (64), 39'/o (74)) (7.)) 1,2,4,5-tctriU'hlorobcnzeiiG (3:4115). — C with liq. CI2 + 
sunlight + cut. (76) (77) or C in CX'U under 1% nq. NaOH in sunlight (76) adds 3CI2 
yielding a mixt. of (ni.p. 202° (76)) and a- (m.p, 89.6° (76)) p-dichlorubcuzene hexachlo* 
rides (use ns insecticide (77)). — For study of jihotochem. chlorination of C see (78).] 

[C when pure c:m be recoveroil iiuehunged iidter boiling with liq. Bfb (79); however, C 
woimed w'itli Br™ in pres, of Fc (79) or hid. with Br^ + NaN()2 + fiimg. H2SO4 in s.t. at 
200° for 4 hrs. (80) gives (10% yield (79)) 2,5-dibromo-l,4*dir.hlorobenzenp, ndls. from 
hot ale., m.p. 148° |79), 146° (80). — C witli excess Brs + AlCla as directed (81) gives 
2,3,6,6-tefrabromo-l,4-diclilorobcnzene, m.p. 278-278.5“ (81).] 

[C passed over Ft spiral at bright red boat yields (82) 2,5,2',5 -tetrachlorobiphenylj 
m.p. 84*85° (82). — C in EtOH ut .55° in pn^s, of Adams' cat. (Pt02) with excess H2 at 
3 atm. press, yields (8i5) cyclohexane (1:8405). — C in ale. KCN with NiCh htd. in s.t. 
20 hiB. at 260-270° gives (12% yield (84)) terephthalic acid (1:0910).] 

[C with Na + n-biityl chloride (3:7160) in xylene at 150° gives small yield (85) 7Hli-«p 
butylbenzene, b.p. 224-225.5° at 759 mm. (85), — C with Mg + I2 (0.25 equiv.) gives 
in 6 hn. 58% yield (86) p-chlorophenyl MgCl.] 
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iC with ethylene + AlOigiveH a Jnixt. (67) of mono-, di-, in-, and tetra-ethyl-^Hlicfaloro- 

[C (3 molBB] with CHOa (1 mole] + AlCb gives (14% yield | 88 |) (ria-( 2 ,MichloiD- 
phMyDmethane, oolorieBs ciyet. from CeHe, m.p. 206-208° ( 68 ). — C with CCU + AlClj 
at loom temp. ( 88 ) or in C 89 (89) (90) giveB (20% yield ( 88 )) 2,5,2',5 -tetrachlorobenio- 
phenone dichloride, m.p, 173-174° (80) ( 88 ); this with dll. ale. on boilg. or htg. in a.t. at 
130° hydrolyiea to 2,5,2',5 -tetrachlorobeMophenone, colorless ciyst. from ale., m.p. 128° 
(89) (90). — C with ( 3 GI 4 + AlCli at 55° for 10 his. presumably first yields trM-(2,5- 
^chloiDphenyDmethyl chloride (not isolated) which then loses 1 HCl giving (23% yield 
( 88 )} l,4,7-trichloto-9-(2,5-dichlorophenyl)fluorene (7), m.p. 179-180° ( 88 ).) 

(C with acetyl chloride (3:7066) + AlCls pves (91) 2,5-diGhloToacBtophenone, b.p. 251° 
at 756 mm,, m.p. 14° (91) (oxime, m.p. 130°, via ^>kmann rearr. with cone. HaSOi gives 
acet-2,5-dichloroanilide, m.p. 133° (91)]. — C with bensoyl chloride (3:6240) + AlCls 
yields (01) (92) 2,5-dicUorobensophenone, white ndls. from ale., m.p, 88 ° (91), 85-86° (92) 
(oxime, m.p. on slow htg. 207°, via Beckmann roarr. with cone. HsSOs gives bens-2,5- 
^chloroaniUde, m.p. 122 ° (91)). — C with o-cliloTobcnzoyl chloride (3:6640) + AlCls 
gives (92) 2,2',5-triGhlorDbenzophenane, m.p. 145-147° (92). — C with 2,4-dichlorobenzoyl 
dilotide + AlCls gives 2 , 5 , 2 ', 4 -tetrachlorobcn 2 ophenone, m.p. 176° (92).] — [Note that 
C fails to leact with si/Tn-dichlorodimethyl ether (3:5245).] 

[C with phthslic anhydride (1:0725) + Aids gives (50.3% (94), 27% (93)) o-(2,5- 
dichlorobenBoyl)benzoic acid, colorless pr. from CgHe, m.p. 169° cor. (93), 167° (94); this 
prod, on ring closure with fumg. H 2 HO 4 (94) or cone. H 2 SO 4 (93) at 150° gives (yields; 
83.5% (94), 83% (93)) l,4-dich]oit>anthrHquinonG [Beil. Vll-787^, Vlli-(411)], or.-yel. 
ndls. from AcOH, m.p. 187.5° cor. (93), 186° (94). — Note that C reactii with phthalic 
anhydride + AlCls less readily than (Hlichlurobtmsene (3:6055) (use in sepn. of the two 
isomers (95)). — For coiresp. condens. of C with 3-Bulfophthalic anhydride and 4rBul- 
fc^thalic anhydride in pres, of AlCls see (96).] 

[C on partial hydrol. with oq. MeOH alk., alk, carbonates, or best alk. earths in pres, 
of Gu or Cu salts at elevated temps, under press, gives in exccUrnt yield (98) (99) ( 100 ) 

(101) (102) (103) (104) (105) THjhlorophenol (3:0475) (some phenol (1 ; 1420) is also fonned 

( 102 ) ); if the hydrolysis of C is carried further ( 100 ) ( 1 U 6 ) hydruquiiinne (1:1590) is also 
obtd.] — [For study of kinetics of reactn. of C with MeOH /alk. see (99) (107) (1U8).] 

[C with anhyd. NHs in ole. iu pres, of CuCls + CJu under press, at 150-200° 3 rieldB (109) 
IHchbroaniline [Beil. Xll-607, Xl]i-(304)]; C with oonc. aq. NH 4 OH in pres, of CuO 
under piess. at 150-200° gives ( 110 ) ( 111 ) ( 112 ) (113) (114) p-phenylenediamine [Beil. 
Xin-61, XII1|-(18)|. — [C with K diphenylamine at 240-245° gives (115) not only the 
expected -tetraphenyl-p^phenylenediamine, tl>ls. from acetone, m.p. 199-200°, 

but also by rearr. -tetTaphcnyl'^a*pheny1enediamine, m.p. 137.5-138°.] 

[C on mononitratioii, e.g., with 5 wt. pts. abs. HNOs at 0 ° (116) (09), with 2 wt. pts. 
HNQi (D » 1.48) below 50° ( 120 ), or with 1,5 pts. of a mixt.contg ,2 pts. HNOi (D 1,54) 
3 pts. cone. H 1 SO 4 (117) (118) (119) at 70-100° for 30-00 min., yields l,4-dichloro-2- 
nitrobemene (Beil. V-245, Vi-fldl)], ciyst. from ale., m.p. 55° ( 1 !^), 54.5° (09), 64° (119), 
58° (116) (note close proximity of this m.p. to that of the initial C).] 

[0 on didtration, e.g., with 4 wt. pts. fumg. HNOa (f> « 1.62) + 10 wt. pts. cone.HzS 04 
at b.p. for 6 hrs. ( 8 ) ( 121 ), or with 3 wt. pts. HNOi (Z) » 1.62) -h 7.5 wt. pts. oonc. H 1 SO 4 
at b.p, for 2 hm. ( 122 ), finally poured into aq., gives a mixt. contg. all three possible dinitro- 
pHdiohlorobenzenes; of these the chief prod, is l,4-dichlorD-2,6-dinitrobenzene [Beil. V-265, 
Vr(138)], m.p. 106° (123) (119), 105-106° ( 122 ), 105° (121), obtd. by recrystn. (iqieated 
if necessaiy) of the crude dinitration prod, from 30 pts. 05% sic. (121); the mother liquors 
oontain the more soluble l,4-dichloro-2,3-dinitrobeDim, m.p. 102-103° (122), 101 Ji° (119), 
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lOr 021), and l.MicUoro-S^&^nitiobmm, m.p. tlV 022) 021) Ip. 

eompn. data and ffiagrams of mixturas d the 2 , 6 ^ and 2|3-^tn>Vdiid^itdi^^ eee 
012 ), d mixtuM of the 2 , 6 - and 2 , 6 Hhnttro-p^ohlorobenieiie 8 see 021 ). N«lite jdao 
that the |irod., m.p. 21°, fonnerly ( 8 ) eupposed to be the 2,5-dinitn) iaomer, hae sinee (121) 
been proved to be a compound of the 2 ,&- and 2,Minitro-l,4HiiehlorobenieiiaB.--Tho 
relative proportion of the three dinitration producta variee with cnnditionB 012 ) 1121 ) 
(122) (124).] 

. (C on monoflulfonation, e.g., with 1.5 wt. pte. fumg. Hd90i ( 10 - 12 % BCh) at 140-150^ for 
45 min. (118) of. (27), gives on pouring into aq. (85-DQ% yield (118)] l,4-£chlQrdbeDeei!e» 
Bulfonic acid- 2 , ciyet. from aq. as monohydrate (for derive, eee below). — Note that C u 
not Bulfonated by cone. H 2 SO 4 even at 210 ** (16) (dif. from (Hlichlorobeniene (3:4065) 
and use in eepn. from C) ; for removal of chlorobenaene (3 : 7903} from mixt. with dichklio- 
benaenee via sulfonation of former with 95% H 2 BO 4 sec (17). ^ For use of leactn. prodi of 
C with SO 3 as dye inteimed. or for mothproofing of wool see (125|. — For reactn. of sodium 
pdichlorobenKnesulfonate with fused NaOH to yield bydroquinofie (1 : 1590) see (126).] 

[C with 5 moles ClSOaH at 150'^ for 1 hr. (127) (128) gives (85% yield (127) (128)) 
liMudilurabenseuesulfonyl Ghloride-2, cryst. from Ip., m.p. 39” (127) (128), 38” (J2Q)| 
36.8” (27) (cDiTcsp. amide, seo below; enrresp. sulfonanilide, m.p. 160” (128)); for use in 
prepn. of ietrachlorathioindigo see (130). — C with 30 pts. ClSOiH at 140” for 48 hn. (128) 
gives both 1,4-diGhlorobenseiie-hts-(tnilfonyl chloride )-2, 6, m.p. 114” (corresp.htMulfQaaiiib 
ide, m.p. 215-217” der, (128)) and I,4-dich]orobenspnB-6is-(Bulfonyl cbloride)-2,5, m.p. 182” 
(c'orresp. bisisulfonanilidc, m.p. not given). ^ Note that C reacts with QSOsH much lees 
easily than ci-dichlorobenzenr; for use in sepn. of the two isomera via foimn. of cHlicUoro- 
benzencaulfunyl chloride and sepn. from unchanged C by distn. eee (131).] 

(B lp4-DidilorDbenzeneBulfonamide»2 (2,5-dichlorobenseneBulfonBmide-l): ciyat, from 
dil. ale., m.p. 179.5-180” u.c. (129), 181” (127), 185-186” (27). [From C via treatment 
with ClSOyH us directed (129) to 1,4-dichiorobenseueBulfonyl chloride-2 (see above) 
and subsequent cony, w’ith (NH 4 )sC 03 to desired sulfonamide.] — [Note that, although 
the m.p. of this sulfonamide is prootically identical with that from nniiohlorobenseae 
(3 ; 5960), each depresses the m.p. of a mixt. with the other; the m.p.’s of the precursor 
sulfuiiyl chlorides, viz. 52-53” for the isomer from TTHlinhlorobencene, 38” for that from 
C| may also serve to distinguish them (129).] — [For similar prepn. and use of 1,4- 
dichlorobensenesulfonamide-2 see (132).] 
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(121) Macleod, Pfund, Kilpatrick, J. Am. Ckem, Soe. 44, 2260-2271 (1922). (122) BoUanaii, 
den Hollander, Bee. Irm. ehim. M, 440-446 (1920). (123) Miaalin. Helv. Chirn. Adat, 631 (1020). 
(124) Hullcmon, den Hollander, van Haeften, Bee. <ni«. ehbn. 40, 323-326 (1921). (125) Bed, 
IJ.8. 2,171,166, Aug. 20, 1039; C.A. 84, 272 (1040); (ler. 680,320, Aug. 3, 1020; CJL. 36, 2158 
(1043). (126) von Drainer (to Eaatmiui Kudak Co.), U.& 1,421,869, July 4, 1922; Cent. 1134, 
1 2823; C.A. 16, 2867 (1022). (127) Stewart, J. Chem. See. Ul, 2557-2568 (1922). (128) 
Uebauer-FOlncgg, Figdnr. ManatA. 48, 627-637 (1937); Gebaucr-FlUnegg, Nbumann, ttmatA. 
56, 230 (1038). (129) Hiuitrcaa, Carton, J. Am. Chm. Soc. 63, 511-514 (1040). (130) United 
Alkali Co., Dodd, Spreut, Brit. 251,321, May 27, 1926; Cent. 1336, II 2356. 

(131) Imperial Chem. Ind., A Beiuiet, Brit. 440.205, Jan. 23, 1936; Cent. 1936, I|4307. (132) 
Ki'ridee (to .Munaantu Chem. Co.), U.D. 1,993,722, March 5, 1935; Cent. 1115, 11 1446. 


3:0985 IS-CHLORO-OCTADECAirOL-l CiaHnOa BeU.SJI.M 

(o)-C'.k1itm-ii-uctfldecyl CHi.(CH!),a.C:iI)OH 

nlcuhol; u-t'kluroetearyl j 

alcohol) 

HJ>. 58-54.5“ (1) 

Colorlcaa cryctola. 

[For {irepii. from a.u-orbidecampthylcnp glyrol (m.p. 97-98°) with SOClj -|- dimetbylani- 
line in CtHc yield) wc (1); note that a little 1,18-dirhloni-octadei'Ane with m.p. 54* 
(i.e., pnir-lirally the mmc as C) is nkn formed.) 

C ia only slightly attacked by KOH (2). 

OJ 18-Chloro-octadecyl Af-phanylcarbunate: Ifts. from ale. or It. pet., m.p. 77° (1). 

I:IMI (l)Benn«lt,r;udgcoii, J.Clirm.<S[«c.lB38, 1C70-I681. (2) Seek, Dittmar, CArm. UmaeAau 

t'elte, die, li'acAar, f/arei 31, 236-229 (1932); Cent. 1933, 1 1757; lC.il. 37, 703 (1933)]. 


3:0990 l,2,S-TRICHLOROBENZENE 

(tnc-Triehlorcibeiiaciic ) 


Cl CeHjClj 



BeiLV- 303 
V,.(U8) 
Tr(15e) 


MJ». 54“ (1) B.P. 318-219° (3) 

53-54° (2) (3) 

53.3-53.0° (4) 

53.4’ (5) 

53* (6) 

50.8° (7) 

This, from olc.; eoa. sol. CSt or CeHt) spar. sol. oIc.; volatile with ateom. [For uae as 
component of mixtures for dif. inAammable elcutriu insulating materiaJa see (8).] [For 
thprm.1 anal, of mixta, of C with 1,2,4-trichloiobouaeuc (3:6420) and with l,3,54richlarD- 
benaene 0:1400) me (5).] 

[For ptepn. of C from 2 , 3 , 4 -trichlonHiuiline [Beil. XII-620] with ethyl nitrite (3) or by 
di..nti«tinn god reootiou with ale. (35% yield (4)), or from 3,4,&-tiichlaroaiiilme [BeQ. 



3:0990 


DIVI8I0N A 


m 


XU-OSO, XIIi-(313)] Tla diaiotiiation |0) (6) and veaotiOQ with ale. (0), oar by induction 
to 3,4,3-triohloroplieiiylhydraaine and roaotion of this with Fehling aoln. (poor yield {6lj 
(A), aee indie, refs.; for prepn. of C from 2,3-diDhl0roajiiline [Beil. XII-621] (7) or from 
2,A^chloirDaniline [Beil. Xll-626] (7) H) ^ diaBotiaation and iiae of CuiCIa reaction see 
indie, rafe.; for prepn. of C from 4iBhloro^,5-diaminobenaeaeBiilfomc acid-1 [Beil. XIV- 
718, X1V|-(727)I via conv. to 3,4,5-triohlorobenaeDeaiilfonio acid-1 and subsequently hydro- 
lysiiig the sulfonic acid group see [1).] 

[For fpnnn. of C (together with other prod.) from a mixt, of o- and p-dichlorobensenos 
with GIs |1D), or from m-dichlorobeniene -I- Aids + di <11), or from er-, d-. or r-benaene- 
hexachloiides with ale. KOH (5), or from cv-benaenehexachloride with pyridine or quinoline 
(5), see indie. iefs.J 

[C with d| in pres, of AJ/Hg yields (9) exclusively 1,2,3,4-teirachlDrobeiiaeue (3:0056), 
m.p. 44-45* (0); C with liq. Cli in s.t. at room temp, for 7 days adds 6 atoms halogen 
yielding fl2) l,r,2,2',3,3',4,5,6-cnneachloroGyclohexanc (1,2,3-trirhlorobenzeiie faexa- 
cUoride), pr, from MeOH, m.p. 80* (12).] 

[6 on hydrolysis with steam at 550-800* over cat. yields (13) pyrogallul (1:1555); for 
be^vior of 6 with NaOMo in MeOH sese (6) (14).] 

C on mononitration, e.g., by soln. of C (1 g.) in 5 ml. fumg. HNO3 (/> = 1.49) (17), 
gives 100% yield (17) l,2,3-trichloro-4-ttttrobenEenB [Beil. V-246], long Colorless ndls. 
from ale,, m.p. 56* (15) (7)j 55-56* (17) (3) (note that the Isomeric 1 ,2,3-trichloixH&- 
nltrobenaene [Beil. V-247, V]-(13])] has m.p. 72*). 

C on dinitration, c.g., C (1 g.) refluxed 1 hr. with 5 ml. fumg. IIXO3 (/) - 1.49) + 
5 ml. oonc, HaS04, then poured into aq. (17) (16), givt« 100% yield l,2,3-trichloro4,6- 
dinitiobenaene, ndls. from hot aJc., m.p. 92^° (16) (17); this prod. (1 g). htd. 1 hr. at 
Kn* with 5 g. aniline us directed (17) yields l,.3-dianilint>-2-ckloro4, 6-dinitrobenzene, 
cryet. from CaHi or ale., m.p. 136-138* (17). [Note that an isomeric 1 ,2,3-trirhloro4,5- 
dinitrbbenxene, ciyst. from ale., m.p. 105-106” (16), lias been obtd. by further nitration 
of l,2,3-trichloro-^5-aitrobenseno (mentioned in preceding paragraph).] 

C with chloroBulfonic arid os directed (17) gives l,2,3-tri('hlorobpnaene9ulfonyl rhloride- 
4, m.p. 64-45* u.c. (17), 65-66* (2); this prod, with (NH4)sCU3 readily yields (17) 1,2,3- 
trichlorobenseneBulfonaniide4, m.p. 226-230° dee. u.cr. (17), 

l:ini (1) I.G., Brit. 310,149, Oct. 10, 1020; French 661,490, July 25, 1029; Cent. 19M9, I 740. 
(2) I.G., Brit. 287,178. May 9, 1928; Cent. IfM, II 352. (3) Beilstein, Kurbutow. Ann. W, 
23^235 (1878). (4) Dudieu, Fongrati, Kidilrausch, Jlionabih. 61. 431-432 (1932). (5) van 

der Idnden. Ber. 45 . 231-247 (1912). (c) Hollenian, Bee. Irav. ehim. 37. 196-201 (1918). (7) 
K5iner, Contaxdi, Atii aecad. Lined (5) 18, 1 100 (1904). (8| Ziinderworke E. Briluu, A. G., 
Gar. 570,460, Feb. 16, 1933; Cent. IW, 1 2770. (9) Cohen, Hartley, J. Chem. Soc. 87. 1365 
1366 (1905). (10) Britton (to Dow Chem. Co.). U.R 1,923,419, Aug. 22, 1933; Cent. inS, 

11 3049; C.A. 37,5086 (1933). 

(11) Mouneyrat. Pourot, Compi. rend. 137, 1028 (1898). (12) van der Linden, Ber. Irac. ehim. 

56 , 316-317 (1930). (13) Lloyd. Kennedy, U.S. 1,849.844. March 15, 1932; Cent. 1833, 1 2994; 
Cji. 3i, 2747 (1832). (14) de Crauw. Bee. trav. ehim. 58, 779780 (1931). (15) Uolleman, 

Roc. froe. ehim. MB, 449 (1920). (I6) Hilffer, Bee. irav, ehim. 48, 451-452 (1921). (17) Uuntreaa, 

Carton, Am, Chem. Sec. 83, 512-514 (1940). 
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3:0098 i,i'Di^CH:aLORoraBiiTL)BTHAin CuH)^ BcnaiT.oro 


G— CHj 

o* 


MJP. M-55** (1) BJ>. 149-145° at 2 mm. (1) 

Colorlefls nryst. from 90% AcOH. — Note that, when pure^ neither solid C nor ha Boba, 
enow any iluorescenoD either in visible or ultraviolet light. (1). — Nofte also thati although 
m.p. of C is identical with that of its next lower homologi vis., di-(p-ohlorophBnyl)niethaiM 
(4,4'-dichlorodi|ibenylmethane) (3:1057), neverthelesa the m.p. of their mixtuie is de- 
pressed to 40-50° (1|. 

[For prepn. of C from l,l-di-(p-ehloruphenyl)ethyleQe (3:2475) by eat. hydrogenatiqii 
(62% yield) see ( 1 ) ; for foimn. of C from chlorobensene (3 : 7003) with acetylene in preaemee 
of Aids see ( 2 ), but note that by this method varioua undetermined impurities which show 
blue fiuoresocnce ate also formed ( 1 ).] 

0 on oxidn. with CrOj/AcOH + trace of H 1 SO 4 gives ( 1 ) 4,4'-dichlorobenaopheDiine 
(3:4270), m.p. 142-144°. 

C does n<j( (M yi^ld an addn. prod, with PkOH. 


a;lNS (1) Gnimmitt. Bufk, Becker, J. Am, Chem. Sac. 67, 2265-2260 (1945). f2) Cook. 

Chambe/'fl, J. Am. Chem. Hoc. 48 , 338 (1921). 



CHAPTER IV 
DIVISION A. SOLIDS 
(3:1000-3:1499) 


8:1000 yiYiT-TSICHLORO-ii-BTITTBIC ACID C 4 H 1 O 1 CI) 

aC.CH1.CH3.COOH 


MJ>. SS’ (1) 


Befl. S.]r. 163 


ColoileH ndb. fioni hot aq, 

(For prqui. of C from 7,T,‘y-trichlonMiFbutyronitriIe (see below) by hydrolysis with 
cone. HCl at 60’ for 6 hrs. sec (1).] 


— -7iTir’T>i<diloro-n-lratjnmitrile: ndls. from pet. ether, m.p. 41° u.c.; b.p. 214-216° 
at 760 mm., 00-95° at 12 mm. (1 ). [h'rnm ariylouitrile with CHCI3 in pros, of oq. tri- 
methylbensylammunium hydroxide at 0.5° for 24 hrs. (11 % yield (1)).] |Noto that 
this nitrile upon anid hydrolysis gives C, but upon alkaline liyilrolysis gix’es sueKinic 
acid (1:0.530), m.p. 1KS-180°(1).| 

ri7iY*TlicUoto-n-bat;TSinide: cryst. from toluene, m.p. 89-90° u.n. |1). [From 

T,T,7-trirhloro-a-butyronilrile (above) with 277o HjOs + aq. NaOH at 40-45“ for 5 
hrs. (1).) 

I:1IM (1) Bruson, Niederhauser. Bicuer, Hester, /. Am. Chem. Soe. 67, 601 (1945).'' 


3: 1010 S-CHLORO-2-HyDROXYBENZALDE- 1 'tHsOsCI 


HITDE 

(S-ChlorosaJicyliildohydc) 



M.P. M" (1) 

54.5-55.5” (2) 
54” 13) |4| 


Bea.vni- 

Vm,-( 523 ) 


Long coIorlesR ndla. from MeOH (1). — Readily sol. in iiaual org. solvents (1 1. — Volatile 
with steam [diif. from 3H'hluro4-hydroxybenzaldehydB (3:4065) (1)]. 

(For prepn. from tHihlorophenol (3:5080) with CHOL + alk. (10-15% yield |1|) or 
via condensation with formalin + alk. to 3-cli]ora-2-hydroxylieiixyl ale. and oxidii. of latter 
with Na m-nitrubenze4icsulfonate + alk. (2) see indie, refs. ; from .3-f Idoro-Z-hydroxybenaoic 
acid (Snchlorosalicylic au.) (3;4745) by reduetn. with Na/Hg in pres, of H3BQ3 m (4).] 

C with satd. aq. NaH8():i soln. yields NaHSUa epd. (1) (2). 

C dissolves in uq. alk. with yel. color |4) |2). 

C with aq. FeCb yields vieJet-red color (2). 

C is not nitrated by cold AcOH/HN'Os soln. (1); but C (2 g.) in AcOH (10 ml) treated 
at 4S” for 15 min. with soln. of 0,8 ml. conn. HNO3 [D == 1.42) in AcOH (4 ml), then 
poured into aq., gives (1) 2.15 g. 3-chlon>-5-mtro-2-hydroxybeiizaldehydc, yel. ndls. from 
dil ale., m.p. 129” (1). 

The methyl ether of C, vis., 3-dilurD-2-methoxybeiisaldebyde, is a liq., b.p. abt. 255”, 

f.p.O” (1). 


126 
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0 S-Chtorp-MiydmiybwiMlitoitinB; Ifta. from dil. b 1«., m.p. VSt-lW (2). 

l-CUflra-24jnii^beniild«hyde]riiwylhjdrBMiie: unncorded. 

a-ChlMo-a-hyitaoKjbeiualddiyde p-oitropbenylliydnnae: uonooideiL 

S^Clilon-a-liydroiybeiizaldshyde 2«4-diiiitro^ienyll7dtuoBe: untworded. 

0 S-Chloni4-hydiozybeiizaldeibyde leidcubuaoe: cryst. from BO% AtOB., m.p. 
240-243’ (2). 

l:ltU (1) DaviflB, Buldniteiii, J. Ckm. See. ItS, 2850 (1923). |2| Bunu, /. prcAt. Chm. 

(2) UB, 2S3-264 (1941). (3) Duff, J. Ckem. See. IHl, 547-550. K) Bayer and Co., Qer. 
228,838, Nov. 22, 1910; C'enl. 1111, 1 51. 

3:1020 4,6-DICHLORO-2-METHnj>HB]!rOL CrHcOCli BcB.VI- 830 
(4,6-DichlonNH:raHil) OH Vli-(174] 

c/V’IU Vl»-(8a2) 


M.P. 50° (1) B.P. 220.5° (1) 

33° (2) (7) 131° at 28 mm. (5) 

34-33° (3) 73-78° at 4 mm. (6) 

54‘’ii.c. (4) 

53-64® |5) 

Ndls. from hut m[. nr pet . ethor. Spar, sol. cold but more eas. sol. hot aq.; eaa. sol ale., 
ether, CHCla, CSi. Vohitilo with steam. 

[For prepii. of C from (mtcsoI (1 : 1400) with Ct 17) (4) (1) in CCI4 (61% yidd <2)) in 
CCI4 ill pras. of Fo (8) or iu pres, of PCU iu sunlight at elevated temp. (8|, with Clt in 
NiiOH aoln. at room temp. (5), or viith SOsClz (3), see indie, refs.; for fomm. from 2- 
methylpheiiuldisiilfoiiic !i<'id4,6 (6) in nitrobenzene with CI3 (other products are also 
formed) see |fi),I 

[C with dry XH3 gas at room temp. (0) forms u epd., C 2NH,i (9); C on evapu. of ale. 

XHa solii. does hot give an NH4 salt but is reruveretl unchanged (dif. from 2,6-dichlDTo4r- 

methylphenol (3:0400) q.v.) (7M 

(C (I pt.l iu 2 ptfi. ifo-oold HNOs (D = 1,48) stood 24 hrs. gives (37% yidd (2)) a 
prod, of pompii. white ndls, from dry ether by pptn. with pet. ether, m.p. 

109“ doc. (2),1 

[C!; with boilg. dil. IINO.^ oxidizes (7) to oxalic »cid (1:0440); C on oxidn. with KJCrfii 
+ dil. HzSO.! gives |4) r)-chloTn-2-mcthylbciizoquiimnc-l,4 (6H°hloTD-p-toluquinone) 
[Beil. VimiaiO, Vllr(35:s]|, >^l. mils., vol. with steam, m.p. 90® (4); 0 digested with aqua 
regia for 1}/^ \m. at 100® givea (10% yidd (5)) 3,o,5-trichloro-2-methylbGiizoquinone-l,4 
(trirhloro-p-toluqiiiniHic) [Beil. VII-60I, VIIr(354)i, yel. Ifts. from ale., m.p. 233" (6); 
C with Cr()j/AcOH gives a mixt.. {4) oi chlorinated quinoncs.) 

[C does not mart with PCU (10); C on monosulfonation with fuffig. H1SO4 (65%SOi) 
at 50" yields (11) 4,6-dichlun)-2-methylphenolsulfoiiic acid-3; for condensation of C with 
bensaJdehydesulfonic acid-4 and use os mothproofing ogt. see (12).] 

[C in MeOH/KOH refluxed hrs. with Mel (74% yield (3)). or C in aq. alk. with 
MesHOi (1) giv^ the t orresp. methyl ether (4,5-dichlon>-2-methylanisole), m.p. 33" (1), 
2M0® (3), b.p. 230® (1); C in aq. alk. sdn. treated with EtaBOi gives (!) corresp. ethyl 
ether (4,6Hlichloro-2°°mcthy]plionetole), m.p. 27.5® (1).] 



8:tO!MHI;10iO DIVISION A US 

■ 

(D MJUddaro-S-mefliyiflMajl icattte: m.p. 28A”, b.p. 264* | 1 ). (Fran G «itli 
eaoen AotO + a dnp of cone. H 1 SO 4 htd. 4 lin. at 100° (I),] 

0 4 ,B-Dldd<in44nellvlfkeii^ benzoate: m.p. 114°, b.p. 240’ (1(, (F^ C with 
benioQrl ehhnide (1).| 

l;im (1> Burw, CAm. Luta U, 108-114, 148-182, 221-227, 261-8(U (1927); Cant. ItH, n 
1344; C-4. 22, 63 (1028). (2) ZiDcke. Ann. 417, 190, 206-207, 221-222 (1918). (3) Martini, 
Qm. Aim. ikil. 21, II 60-61 (1899). (4) Claua, Sehwaitier, Fur. 19, 927-929 (1886). |5l 
Chulkov, Fuini, Bonhev, Org. Chm. Ind. (C.8.<S.Jt.) I, 410-412 (1937); Cent. 1928, 11 306; 
C-4. n, 7047 (1937). (6) HuHon. Nnl«y. J. Am. Clm. Hot. 67, 2177 (1936). (7( CHaui, 
Bieminn, Ber. II, 1601-1602 (1883). (8) Tnnalu, Moriluwa, Bakanioto, J. Chm, Soe, Japan 
a. 276-277 (1930); C.A. 26, 706 (1932). (0) Korciynaki, Cent. UN, II 806. (10) Auclinti, 
Ann. 431, 108 (1027). 

01) Weiler, Better (to I.G.), Ger. 567,460, Aug. 24, 1931; Cent. INI, U 3371. (12) Neilar 
(to I.O.), Ger. 648,822, AprO 20, 1932; Cent. UN, II 799. 


8:1085 8-CHLOSO-4-MSTHn,BHENOL OH C 7 H;OCl Bell. VI -408 
(3A!)hIoro-p«n8ol) VIi— 

[i ^ 

CHa 

M.P. 55° (II (2| B.P. 228° at 760 mm. {2| 

229** at 796 mm. (1) 

Long colurleBs ndls.i markedly boL in aq. and volatile with steam (1). » Eas. sol. ale., 
ether, or CiHs. 

[For prepu. (77% yield) from 3-chluro-4-inetkylaiiiline (fieil XI 1-988] via diazo reaction 
see (1).] 

C didvd. in 20% NaOH and shaken aith (CH 3 ) 2 iS 04 gives 95% yield of correeponding 
methyl ether, viz., 3-cliloro-4-methylaQisolc, b.p. 212° |1). [Oxidn. of tliis other with 
dil. aq. KMn 04 yields (1) 2-chloro-4-methoxyl)eazoii; acid [Beil. X-175], ndls. from aq., 
m.p.2(J6°|lM 

9:1W (1) UUmann. Wagner, Ann. Ufi, 367-368 (1907). (2) Badist he Aniliu und 8oda-fabrikg 
Ger. 156,333, Nov. 14. 1904; Cent. IIN, II 1072. 


3:1040 o-mYLENE (DI)CHLO]UDE 

(w, w'-Dichloro-o-xylenc) 


a 11 , Cl 

HjCl 


Mf. 55* (1) (2) B.P. 389-841° (3) 

54.0-54,8* (3) 130-135° at 19 am. (2) 

54-55* cor. (5) 


BeU.V-364 

V,- 

V,-(88a) 


Giyat. (from pel. eth.). —Sublimes. — Sol. ale., ether, CHClji, Igr. Fbweiful lachiy- 
mator. 

[For prepu. from o-xylyleneglycol + boilg. cone. HCl see (3); from o-xylene (1:7430) 
+ PCU at 190” see (3) (4); from o-xylene (1:74%) + Ch in sunlight see (L); forfonnn. of 
Cl (13%) during cfaloromethylation of benzyl chloride (3:8536) sec (5).] 

6 on oxidn. with KMn 04 yields phthalic ac. (1:08%). 

itlMi (1) iUcliiBwanowBki, Schramm, Cent. 1818, 1 1019. (2) Quelet, Eiiil, «oe. chtm. (4) A 
288 <1034). (31 ColaoD. Ann. chim. (6) I, 108-109 (1385). (4) Colaoii, Oautur, Afm. cAiw, 
(6) 11, 22 (1887). (5) Kulka, Can. J. Rueanh tS-B, 107 (1845). 
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lU.W-Se’U) BJP. ■». 194* (1) 

49 - 50 ’ (2) 



GgSlOQ 


BdLVI^ 

Vli- 

VM3») 


'nrBiupaieiit ciy*t. (1) |2| from pet. eth. — Very ipw. acd. cold sq.; proaounoed ptanoDe 
odor <1>. 

(For ptepn. from iii>ci<eMlduulfoiiic acid by chlorination aee (2); from 24utiD<34Beti^ 
phenol via 2H)inino^methylphenol see (2)j from 2-chloio^methylaniiole by bo9g, witt 
HI Bee (1)1 

C treated with (CHi)yB04 -f aq. NaOH givee its methyl ether, 2-«hlon>54nethylaiiuoi^ 
pr. from light pet. rth., m.p. 24.2’, b.p. 218.5’ (1). [Thie methyl ether on oiida. witti 
dil. KMn04 (7}^ hn. for 5 g.) gave (1) 2-clilorD^-methoxybeDioic and, stout eidoriMS 
rectangles, m.p. 160.5° (1), 160° (3), Nout. Eq. 186.5.] 

(9 S*4!hloro-54neCh7lphenyl benzoate; from G -|- BsCl + pyridine^ pr. from ale., m.p. 
55-50’ (2). [Note that this value is numerically the same as C and that the deriv, 
must be distinguished from orig. C, e.g., by mized m.p, or behavior with alkj 
(D 8-Clilon>5-mediylphenyl benzeneanlfonate; from C + benzeneeulfonyl chloride + 
pyridino; pi. from ale., m.p. 58-58.5° (2). [See note for above deriv.] 

O 2-Chloro-3-ffleth7lphenyl p-toluenesulfonate; from C -f p-toluenesulfonyl chloride 
+ pyridine; pr. from ale. m p. 96° |2). [Note that this deriv. does not dtstinguish 
C from OHshlom-Vroethylphenol (3:0700) or 4H;hloro-3-methylphenoI (3:1535).] 

I:1MI (1) Oihaon. J. Ctem. .Sor. IIM, 1424-1426. (2) Huston, Chen, J. Am. Chm. See. K, 
4214-431K (1033). (3) Hodason, Beard, J- Chtm. Soe. IM, ISO. 


3:1057 4,4'^lCHLORODIPHENYl- CuHioCIi BeiL 7-500 

METHANE c\/ V Vi- 

(Di-(p<hlorophonyl)methane) ^^CHj Vr(501) 

M.P - 55-56° (1 ) B J*. 337° at 760.5 mm. (5) 

55’ (2)(3)|4M5) 186-lBO’ at U mm. (1) 

54 .^ 55 ’ (7) 208-210’ at 16 mm. (3) 

ColorleBs ndk. from MeOH. 

[For prepn. of G from 4,4'-dichlorobenBophenone 0:4270) by reduclion with cone. 
HI + nd P in boilg. AcOH (4) or as by-prod, of reduclion with Zn dust AeOH -f- dil. 
H18O4 (5) see indir. refs.; from 4,4'-diBminodiphcnylmethane [Beil. XI1.238, XIIi-(71)] 
by tetrazotization and subsequent use of CurClr leartion (50% yield) see (1).] 

[For ptepn. rd C from chlorobenzene, (3:7903) by action of svm.-dichloKKlimethyl ether 
0:6245) in pres, of ZnCli (3) or better (aim. 100% yield (3)) cone. HzBOs at 40*, or by 
action in ptm. of HtSOi of various other formaldehyde derivs. (6), see indie, refs.) from 
p^hlorobenzyl chloride (3:0220) with ehlorobenzene (3:7903) + none. H1BO4 (67% 
yield (3)) soe indie, refs.] 

IFw pn|». of C from "DDT" (3:3298), from I, l-dicWoro-2,t6is-(jH!hteKq)hensl)- 
ethyleiin (3:2438), or from di-(p-chlorophBnyl)neetio acid 0:4612) by action of KQH 
in ethylene tfyeol ^ined 8-10 bia. (elm. 100% yield) see 0).] 
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DIVISION A 


lao 


[For foimn. of C (21% yield) fiom hydraioae of 4,4'-dichlorobeiuophenoiie (3:4270) 
via Wdfif-Kislmer nductioii see (7).] 

C on oxidn. with (M)&/Ai;OH readily gives (3) 4,4'-dichlorobonsopheiioiie (3; 4270), 
in.p. 145° (3). 

C on dinitration by addn. to 8 |itH. fumg. HNO 3 (D ~ 1-5) with water cooling gives 
(1) 3,3'-4liDitro-4,4'-di('hlorophenyln]ethane, white pi. from AcOH, m.p. 198-199° |1), 
196° (3); this prod, with piperidine splits out 2 mules HCl giving (1) 3,3'-diuitro-4,4'- 
dipiperidinodiphenylmethane, m.p. 183-184° (1|. — [Note, however, that C dislvd. in 
9-10 wt. pts. cone. HNOs (D = 1.42) and kept at 100° for 1 hr. (3) gives some of the 
above dinitro derivative but is also in part oxidized and nitrated (or vice versa) with 
formn. of 3,3'-<linitro4,4'-dichlorohenzophenone, ndls. from ole., m.p. 132° |3); see also 
text of 4,4'-dich]orobenzopheuone regarding nitration.] 

1:1057 (1) LeFe\Te, Turner, J. Chm. Roc. 1927, 1120. (2) White, Sweeney, U.S. Pub. ffedth 
Repia. 99 , 06-71 (1945). (8) Stephen, Short. (Usidding. J. Chfm. Soc. 117, 522-523 (1920). 
(4) Montasne, Rec. trat. chim. 25, 390 (1006). (5) Mnntagnc, Rcc. (rai*. chim. 25, 412 (1006). 
(6) Bentley, Catlow (to W. Blythe and Co., Ltd.). Brit. 446,450, May 2S, 1936; Cent. 1986, II 
4050-4051; C.A. 39 , 6760 (1986). (7) Grunonitt. Jeukiub, J. Atn. Chrm. Roc. 68 , 914 (1946). 


3:1058 ^jl-DICHLOROPROPlONlC ACID C^aHACla 

Cl 2 CH.CH 2 .COOH 


M.P. 56° (1) 


BeU. U -252 
Hi- 

Ib- 


Colorless cryst., eas. sol. aq., ale., ether, CeHe, or CHCI 3 . 

(For prepn. of C from (!l-chloroacrylie and (3:2240) by addn. of i HCl with 40% aq, 
HCl in s.t. at 80-85° for 35-40 hrs. (yield not sluMl see (J |.j 
C with ale. KOH splits out 1 HCl giving (l| /^-nhluroaerylic acid (3:2240). 

C with SOCI 2 at 75-80° for 3-4 hrs. gives ( 2 | /^.itf-dichluropropionyl chloride (3;9032-A). 


Methyl ^,/3-dichlQropropionate: unreported. 

Ethyl /Si^-dichloropropionate: b.p. J71-175" (1). [From C in EtOH with dry 

HCl (1),] 

(B ^y^-Dichloropropionamide: ndls. frrjm CIICI3, m.p. 140° (1). |From ethyl 
dichloropiopiouate (above) with cone. aq. \H4OH on shaking at room temp. (1).] 

/9,i5-DichlorD]iropionanilide; unreported. 

/Si^-Dichloropropion-p-toluidide: unropurted. 

8:1658 (1) Otto, Ann. 289, 266-272 (1887). (2) Leimu, Bar. 78, 1050 (1937). 


8:1060 SA5-TRICHLOROBENZALDEHYDE C 7 H 3 OCI 8 Beil. S.N. 635 


Cl 



M,P. 56° (1) 

Colorlefis ndls. (from dil. ale.) with characteristic pungent odor. — Volatile with steam. 
— [Note that a patent abstract gives m.p. as 75-76° (2|.] 

[For prepn. of C from 3-amino-2,5-dichlorabenzaldehydc (presumably by diazotization 
and use of CusCls reaction) sec (1).] 

C on oxidn. with neutral KMn 04 gives (1| 2,3,6-triGhlorobenzoic acid (3:4485), m.p. 
162-163°. 
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SOLIDS 


S;ioeo- 8 tiiee 


C with PCIt should gi?B 2,3,MrichloiobeaiBl (di)6hh)nde, but this compd, ia uniepwtad 
in the litentun. 

S,8^Trichlonbenzaldaiime: unnported. 

SfSiS-Tilclilarobeutldehyde phenjlhydnzoBe: unreportedi 

3|3|5>TiidilntDbenzaldehyde pniitroiAenylhydiizDnB: unreported. 

l,S,8-Triclilonibenzaldehyde Sid-dinitrophuylhydnzane: unreported. 

I;1MI.(1) Hodewm, Beard, /. Chem. Sac. in?, 2381-2382. (2) Ghem. Fabrik OTiediaim> 
Elektmn, Brit. 251,611, May 27. in2a; Cant, im, 11 2365; IC^. SI, 1361 (ie27)J; Frenoh e03.> 
650, April 20, 1026; Cenl. inS, 11 2355; oat in C.A. 


3: loss DICHLOROACBTAIDEHYDB 
EyDRATE 


a OH 

Hi — in 


CiU402Qt 


Bea. 1 -614 

. Ir 


H.P. 58-67° (1) (4) B.P. 118-121° (1) 

55-66° (2) 9G-B7.5° (2) 

Cryst. from Cflla (3). — Ena, aul. m|. or ether; aol. CSj. 

[For prepn. of C from dichloronretaldehyde (3:5180) with a limited amt. of cold aq. 
aec (2); for formn. uf C from a,|l.d-trirh1umethyl ethyl ether with aq. aee (2); for forinn. of 
C as by-product of actn. of CI 2 on paraldehyde in prepn. of butj'rrhloral (3:^10) aee (2); 
for formn. of C from chloral hydrate niih Al'Hg -t- aq. see (5).] 

C with cone. HsKOi yields (3) dichluroacetoldrhydc (3:5180), b.p. 80°. 

1:1685 (1) Denaro, Guks. thin. iiot. 14, 110-120 (ISM). |2) Oddo, Mamcli, Oaa, eMm, ibl, tt, 
11 39tt390 (1903). (3) Friediich, Ann. 216 , 251-254 (1880). (l) Inaold, J. Cham. 5oc. 131^ 
1537 (1924). (6) Doodhur, J. Indian Chem. Sot. 11, 84 (1934;. 


0 


3:1100 i-CHLOROBENZOQOlHONE-1,4 

(C'hloroquinoiie) 



BelLVn- 630 
Vni-(346) 


M.P. 67° (1 1 <21 (31 i4» (6) (6) (7) (14) (15) 

56.0-56.5° cor. (8) 

50° (2) 

55-67° (10) 

54° (HI 

[See otao 2-cA{oro5|tt/rojuinone (3:3130).) 

Pale yel. cryat. ; roe. aol. aq., ale., ether, CHO). — VoIatilB even at ord. tern. — (gradu- 
ally dec. by light (3) (for study of pliotochein. decompn. in ale. see (12)). — Sol. in cone. 
HjSOi on warming with brown black color. 

[For prepn. of C from 2-chloroliydroquinoiiD (3:3130) by oxidn. with NaC10» -b HgSOt 
-b VA in AcOH (U2ri jirld (13)), with KjCrjO? + H28O4 (yidd; 89% (14), 84% 

(7) with MnOi -b dil. HjSO* (56% yield (1)), or with PbOj in CsHi (2) aee indie, zafa.; 
from 3 K!hloro- 4 -aminophcnol [Beil. XIlI-510, XlIIr(181)] by oxidn. with KjCraOr + 



3^L0R0BEN20QUIN0NE-1,4 


182 


8:1100 

1 


H|8Q» (88% yiold (8)) (10) (15) see indiG. refa.; (him beiiioqumoiie-1,4 (1;M26) in CCU 
with H niole HCI gaa aee (9); for fonnn. of C (together with other proda.) from oxidn. of 
copper aalt of quinic acid [Beil. Xi-(27D)] with MnOti NaCl + dil. H 2 SO« see (16).] 

(For uae of C as yulcaniaation accelerator see (17); for use as seed disinfectant see (18|; 
for study of baotericidal action see |10).] 

C on reductn. with aq. 80s gives (16) (7) 2-chloiohydroquinone (3:3130) (note, however, 
that C in dil. aq. NaOH under Ns with SOs is in part reduced to 2^hlorohydroquinone and 
in part sulfonated (20)). [For studies on oxidn.*reductn. potential of system C + 2- 
cUorohydioquinone (3:3130) see (1) (2) (3) (21) (22) (23) (24).] -[C with l^hloiohydio- 
quinone (3:3130) yields (1) (16) (25) thecorresp. quinhydrone, monohydratei violet pr. 
with green shimmer, m.p. 70-72'' (25), anhydrous fonn, m.p. 93-94° (25), 67° (1); C with 
hydroquinone (1 : 1590) gives (25) (6) corresp. quinhydrone, dark green ndls. from ale., 
m.p. 132-133° (25), 130-135° (6).] 

[C in CHGls with HCI gas (7) (26) or C with hot cone. HQ (63% yield (10)) gives only 
2,6-dichlorohydroquinane (3:4690), but C in ether with HQ gas (26) or C dislvd. in cold 
dil. HQ (D » 1.10) {26)_ gives both 2,.3Hlichlurnhydroquinone (3:4220) and 2,5odichloro- 
hydroquinone (3:4690); C refluxed with cone. HBr gives (27) 2-chlortH5-bromohydroquiu- 
one [Beil. Vl-853], ndls. m.p. 171-1?2° (28) (diacctate, m.p. 145-146° (28)); C in ale. 
with KCN + Hs^i gives in good yield (29) 3,6-dihydroxyphtlialonitrile (2,3-dicyano- 
hydroquinone) [Beil. X-551].] 

[C with AcsO + truce HsdOi yields (29) a cliloro-bydroxyhydroquinone triacetate, 
ndia. from ale., m.p. 96-97° (29); C with AcCl gives (28) 2,5^ichlorohydroqiiinone diuoetute, 
m.p. 141°; C with AcBr give.s (28) 2-chlorL>-5-bromohydroquiuuue diaeetate, m.p, 145- 
146° (28).] 

[C with 2,3-dimethylbutadicne-l,3 (1:8050) gives an adduct which upon oxidn. yields 

(30) 2-chloro-6,7-dimethylnaphthoquinune-l,4; fur re.^.tJL. of C with diasutised aniline see 

(31) ; for addn. prods, of C with liexamcthylbeiisene (1:7265) see (5).] 

[C in ale. or AcOH on wanning with aniline gives (32) 2,5-dianilinobcnzoquiiione-l,4 
[B^. XIV-138, Xllli- (413)1, red-br. scales, m.p. .345° u.c.] 

[C in dil. ale. with NHsOH.HCl os directed (3.3) gives 2-<^hlnrobenzoquiii(me-l,4rmon- 
oxime4 (purified (with difficulty) by ronv. to the mixt. uf stereoisomerie oxime acetates 
foUowed by hydrolysis), m.p. 142° (34), 148° dec. (35); this prod, by special treatment 
yields a dioxime [Beil. YIl-6;i2].] 

C in cold dil. ale. with semicorbazide HCI gives (36) 2-clilurabenzoquiDoue-l,4-6emi- 
i»rbasone-4, deep yel. ciyst. fnjm acetone pet. ether, m.p. 185° dec. (36); this prod, on 
boilg. with dil. aq. NaOH yields o-chlorophenol (3:5980) + N 2 + CO 2 + NHi (36); C 
does not give a bta-semicarbazoiie (36). 


8:1119 (1) Conant, Fieser, J. Am, Chem. Soc. 46, 2201-2202 (1923). (2) Hunter, Northley, 
J. Phut. Chem. 87, 885-886 (1933). (3) LaMer, Baker, J. Am. Chm. Soc. 44, 1956. 1960 (1922). 
(4) Clarke, J. Ind. Eng. Chem. If, 891-895 (1918). (5) Pfeiffer, Ann. 418, 291-292 (1916). 
( 0 ) Siegmuad, J. prakl. Chem. (2) 98, 360'36i (1915). (7) Levy, SchulU, Ann. 818, 146-147 
(1881). (8) van Erp, Ber. 68, 063-665 (1926). (9) Michael, Cobb, J. prakt. Chem. (2) 88, 304- 
305 (1910). (10) Frkeri, Endler, J. prakt. Chem. (2) 184, 83 (1922). 

( 11 ) Kehmann, Ber. 81, 3316 (1888). (12) Leighton, Dreaia, J. Am. Chm. Soc. 68, 3557- 
3S82 (1930). (13) Underwood, Walak, J. Am. Chem. Soc. 68, 046-647 (1936). (14) Den Hol- 
lander, Bee. Im. ehim. 88, 483-484 (1920). (15) KoUrepp, Ann. 884, 14 (1886). (10) Stadeler, 
Ami. ii, 302-309 (1849). (17) Fisher (to Naugatuck €3iem. Co.), French 740.978, Feb. 3, 1933; 
CenL 1188, I 3133. (18) l.G., Brit. 275,530, Rept. 28, 1027; French 623,867, July 2, 1027; 
Auatrian 108,014, Feb. 25, 1928; Cent. 11!^ I 2292. (10) Morgan, Cooper, /. £oc. Chm. Ini. 
48-T, 352-364 (1924). (20) Dodgaoii, J. Chem. Soc. 1889, 249£^2502. 

(21) Hunter, Kvalnea, J. Am. Chm. Soc. 66, 2874-2876, 2878 (1932). (22) Kvalnee, /. Am. 
Chm. Sec, H, 668 (1934) . (23) Conant, Fmer, J. Am. Chm. Sec. 14, 2484-2485, 2489 (1922). 
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01) GBDther (to I.G.), Qer. 606,391, Oct. 1, 1030; Ccni. UU, 1 1076; ef. OOntlMr (to OtBMl 
Aailiu Works). (Jit. 1,736,432, Nov. 12. 1929; Cent. IMO, 11 137. (92) IHaiiisirw, AfM. W; 
331 (1886). 03) KehnMnn,il«n. 279, S0'8e (1894); Bsr.n,33ie..S317 (1886). 04)Bi4dat, 
ilnn. 237. 100-101 (1893). 05) Fischor, Naber, Ber. 41 , 1097 (1912). 06) Haffinii, Ente- 
■on, /. Chm. Sot. 193, 1416 (1913). 


3: Ills S^mOROETHyLPHENTL CiHiOCl 

y-O-CHiCHi 

It 1)1 


OS^hloropropiophcnunG ) 


M.P. 57-56*^ (1) 
57** (2) 

55 - 56 *’ ( 3 ) 

46-50'* (4) |5| 
49® (3) 


Set Uxl. 


BdlcVn- 809 

vni-doi) 


Lfts. from pet. ether (5), ale. (1) I5)i or ether (2); eaa. sol. in org, boIy. except ]gr.^ 
C on distn. pvon under reduend pref». loses HCl wiUi partial conversion (2) to phenyl 
vinyl ketone; nevertheless in smoU amte. of leas than 10 g. C may be distd. below 2 mm. 
in genoralj however, unneressary htg. of C should be avoided |4|. 

[For prepii. of 0 from /3-ehloropropiunyl chloride (3:5690) with CgHe + AlCli (yield: 
90% (1), 80-90% (Gl, 65% (6)) see indie, refs, (note, however, that this method is best 
Buit^ for small runs (6) since with large units much u-bcnzylacetophenone [Beil. V11444, 
Vlli-(237)1, m.p. 72°, is also formed (6) (4); furthermore that C prepd. by this method 
melts at 49® even when white, unless it is treated w'ith decolorizing carbon (3); for piq^n. 
from benzoyl chloride^ (3:6240) + ethylene + AlCh (87-92% yield) in special apparatus 
see (3); for pn^pn. of C from phenyl vinyl ketone + HCl gas in dry ether see |2); for fornm. 
of C from ethyl phenyl ketone (prupiophenone) (1 :5525) + 01? sec (7).| 

[G htd. 15-30 min. in AcOll wdth l]4 moles NaOAc or KOAc, then poured into oq. and 
neutralized with K 2 C() 9 , gives (8) d-(U!etox>'propiophenone, lfts. from MeOH, m.p. 58-54° 
(6); 0 in hot ulc. treated with KOAc, then with aq. NaCN, gives (65% yield (0)) /^cyano- 
prapiophenone, lfts. from ole., m.p. 76° (2,4-dinitrophenylhydrazone, m.p. 141°; oorre^. 
^benzoylpropionic acid, m.p. 116° (9)).] 

iC under certain circumstances reacts as potential phenyl vinyl ketone: e.g., C + KOAc 
in hot McOH treated with phenyl-nitromethaue + NaOMe gives (82% yield {10|} ({tfe- 
Bumably by addu. to phenyl vinyl ketone) y-nitro-T-phenylbutyrophenone, ndls. from 
CiHa + pet. eth. or from McOH, m.p. 72° (101; similarly C -h KOAc in hot MeOH treated 
withdeeoxybenzoin (1:5165) + NaUMe gives (557o yield |6|) l,2|5-triphenylpentaiiedionfi- 

l, 6, m.p. 95° (monoxime, m.p. 131°; dioxime, m.p. 162°; 2,4HUmtrophimylhydnmiey 

m. p. 221°) (6).] 

C in AcOH reduced with Hg -f Adams cat. gives 111) 3-chloro-l-phenylpropaaQt-l| 
b.p. 130-132° at 8 mm. (p-nitrobenzoate, m.p. 62-63°) (11). 

[For study of rate of reactn. of C with K1 in acetone see (5); for study of G with Na + 
liq. NHa see |12); for behavior of C with anthrone see (13) (14) (15); for reactn. of 6 with 
CfHgMgBr yielding w-benzylacetophenone (^i^henylpropiophenone) (cf. above] aeq 
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8 :UlM:iiaO /9-CHU)R0£THYL PHENYL KETONE 

(16) ( 2 ); for reantn. of G with Bodium boiieneflulfinate giving ( 68 % yidd) /^(bemeoeaul- 
fonyl)piopiophonoQe, m.p. 98° aee (17).] 

Cl hid. with aq. + aniline for 30 min. at 100 ° gives (4) / 3 -anilinopropiophenone, pi. from 
ale., m.p. 111 - 112 ° (4); note, however, that C htd. with aniline + aniline HCl yields (4) 
4-phenyJquinoline. 

[C in MeOH boiled 3 hrs. with hydrazine hydrate (87%) gives (28% yield (18|) 3- 
phcnylpyrazoliii&- 2 , b.p. 164° at 17 mm., m.p. 44-45° (18) (1-iiitroso deriv., m.p. 152.5- 
153.5°; l-carbome^o 3 cy deriv., m.p. 123-124°; l-carbethoxy deriv., m.p. 72°) (18).— 
C (or ]:dienyl vinyl ketone) with phenylhydradne yields by ring closure (19) 1,3-diphenyl- 
pyrazoline -2 [Beil. XXm-153], m.p. 152-153° (ID).] 

[C htd. in ale. with NH 20 H.HC 1 + NaOH gives very small yield ( 8 ) corresp. oxime, 
m.p. 56-58°; from the mother liquor, however, is obtd. ( 8 ) os a result of ring closure 3- 
phenylisoxazoline, this, from Igr. m.p. 06-67°, which is the sole product starting from 
/9-acetoxypropiophcnoiiG (above); another by-product of uximation is N,A^'^‘s-(^-beiizoyl- 
ethy])hydro 3 ^aminQ dioxime, m.p. 154-155° ( 8 ).] 

0 0 -(Phthaliinido)propiophenoae: cryst, from ale., m.p. 1.30° ( 1 ). [From C + K 
phthalimide in 68 % jield on htg. in s.t. for 1 hr. at 130-140° (1); on hydrolysis with 
fumg. HCl in AcOH in s.t. at 145-150° for 1 hr. this prod, gives 95% yield (1) 
aminopropiophenime hydrochloride, cr^'st. from abs. ivlc., m.p. 128° ( 1 ).] 

(0 l-Methyl-S'Carbohydrozidopyridmiiim p-toiueneBulfonate; cryst. from ale., m.p. 
171° cor. (20). [From C + nicotinic hydrazidc /methyl jf-tolucnesulfonate addn. 
prod, as directed ( 20 ).] 

8:1113 (1) Halo, Britton, J, Am. Chnn. 41, 845-847 (1919). (2) Knhlor, Am. Chfm. 

41, 389 (1909). (3) Allen, CrcHsmanti, BeU, Can. J. Hamreh 8, 440-446 (1033). (4) Kenner, 
Statham, J. Chrm. Soc. 1IS5, 301. (5) Conaut, Kirnrr. J. Am. Chvm. Sac. 46, 239 240, 251 
(1924). (6) Allen, Barker, J. Am. Cfifm. *S'or. 34, 740-742 (1032). (7) Sziwr, livll. «oc. chim. 
(4) 31, 656 (1932). (8) von Auuers, Mfiilrr, /. prakt. (%m. (2) 137, 124-127 (1037). (O) 
Allen, Gilbert, Young, J. Oro. Chvm. 2, 231 (1937). (10) iVlleii, Briilgeat^, /. Atri. Chem. J^oc. 61, 
2153-2154 (1929). 

(11) Case, J. Am. Chem. Sac. 33, 2929 (10.33). (12) Dran, Brrrhct, J. Aw. Chm. Soc.SZ, 2826 
(1930). (13) AUen, Overhaiigli. J. Am. Chem. Sor. 67, 1322 1.325 (193.5). (14) Nakanishi. 
Proc. Jmp. Acad. Tokyo 9, 304-397 (1933); CVnf. 1984, II 2218; C.A. 88, 702-76:1 (1934). (15) 
ErAnilein, Yolhnaim, Creuni^, Oer. 488, 6U8, Juu. 18, 1920; Cent. liM, 11 3860. (16) 

Wdsmann, Bcrgmanii, J. Chvm. Sttc. 1833, 402. (17) Kohler, Larsen, J. Am. Chem. Soc. 37, 
1449 (1933). (18) von Auwers, Hcimkc, Ann. 456, 207-208 (1927). (19) voii Aiiwers, Ber. 35, 
832-833 (1932). (20) Allen, GaU*s, J. Org. CVitm. 6. 59(^001 (1941). 

3; 1130 ^HETHYLPHENACYL CHLOEIDE (.^HgOCl Beil. VU - 300 

(Chlororaethyl p-tolyl ketone, NcCl.GHsC’:! Vni-(165) 

oHsliloro-p-methylaGCtuphciiuuc] > ^ 

M.P. 57-58° (1) (5) B.P. 260-363° ( 2 ) 

55.5- 56° (2) (3) 260-265° si. dec. (3) 

54.5- 55° (4) 113° at 4 mm. (4) 

Ndls. from ale.; eas. sol. ale., ether. 

[For prepn. from toluene (1:7405) + rhloroacetyl nhlnride (3:. 5235) + AlGlii see (2) ( 3 ); 
from toluene + chloroacetic acid anhydride (3:0r30) + AlCla (46-59% yield) see ( 4 ).] 

C on oxidn. with alk. KMUO 4 gives terephtlmlir ac. (1 ;0910) ( 2 ). 

C with Nal in acetone gives p-mothylphenacyl iodide, ndls. from ale., m.p. 42-43° (11). 
C refluxed with ale. KOAc yields (2) p-methylpheiiacyl acetate (Bdl. Vlll-113), ndls 
from ak., m.p. 83-83.5° (2), 85-86° (1). 
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135 

t didvd. ia ale. wanoed at 60” with Na^S-OIliO diaM. m aq. gSvaa (5) (73% yidd 16)) 
bifl-(7hmethylpheiiaGyl)Bulfide, pale yd. ndla. from ak., m.p. W 16); 86.S-^.3'^ {6). [For 
detn. of C by titration of iwidual chloride ica fiom thia reaction aee {5).] 

[For reactions of C with phenol + KOH + Cu aee (7); with phenyl-p-hiomophf»iyi-, 
p-nitrophenyl-i o-tolyl-, and p-tolyl-hydraainea aee (S); with Bn aee (8); with KC?N or 
KSCN aee (9); with ale. NaOIijt see |10).] 

3:1181 (1) voD Auwern. Ber. 19, 3701 (1906). {2) Collet, 3u0. soc. cAtm. (8) 17, 607-608 (1897). 

(3) Ryan, Her. 81, 2Ki2 (1H98). (4) Noller, AdamB, J. Am. Ckm. Noc. 4i, 1893-1804 (1024). 

(6) Hocigoveen, Rec. trav, chim, 68 , 674r677 (1931). (6) Ohriaflao-ZewBka, Chwalinski, /KocaniM 
Chem. 8, 432-443 (1028) ; 1988. 1 611 ; C. A, 88, 1629 (1929). (7) Sabetay, Butt. boc. ckim. 

(4) 46, 637 (1029). |h) llahcewica-ZubkimBki, Rvamiki Chem. 18, 641- 544 (1930); CeiK. 1888, 
11 3273. (9) Rabcewicx-ZubkowBki, KofliuBka, Becmiiti Chem. 18. 566-569 (1930) ; Cent, IM, U 
3274. (10) Aimatrom, Ber. 47, 848-649 (1914). 

(11) Jacobe, Hcidelberger. J. Biol. Chem. 81, 456 (1915). 


3 ; 1145 2,6-DICHLOROBENZALDEHyDE C/ILOCli 

Cl 

CHO 

“61 

M.P. 5S” (1) B.P, 831-233° (1) 

57-58° ( 2 ) (4) 230-233° (2) 

57° (3) 

Ndls. from ale. (4).^Veiy cas. aol. ole., ether, CHCli, CeHa, CSs, AcOH (4). — Baa. 
volatile with steam (4). — Sol. in cone. H 2 SO 4 with olive-yel. color; repptd. in ciyat, form 
on dilution (4) ( 8 )^ 

[For prepn. of C from benzaldehyde (1:0195) by chlorination in presence of SbCl( + 
I 2 see (5) (1) (9); from 2,5-dichlorot61uene (3:6245) by cUorination to 2,5-dichloiobenial 
(di)chloride (3:0490) (m.p. 42°) and hydrolysis of the latter with CaCOs + H 2 O aee ( 1 |; 
from 6 -nitro- 2 -(!hloroljcnzaldehydc via reduction to 5--amino-2-Ghlorobenaaldehyde fol- 
lowed by diazotizatioD + use of CuCl see ( 6 ).] ^ 

C with sutil. a 4 (. ^'aHS 03 sobi. yields a cpd., C.NaHSOs (5), ndla. fairly eaa. aol. aq. but 
di. 4 soriating on warming into C + aq. (5|. 

C on Qxidn. with KMa ()4 (2) (4) yields 2,5-di(;hlorobenzoin ac. (3:4340), m.p. 152° ( 2 ), 
152-153° (4).*0 w'itli .50% aq. KOH |5) ( 1 ) ( 6 ) undergoes Cannizzaro reactn. giving 
(90% yield ( 6 )) 2 ..>(lichlonibciizyl ale., ciyst. from CbHs, m.p. 80° (1) ( 6 ), ai^ (84% yield 
( 7 )) 2 , 5 -dichlorobciizoic .ae. (3:4340), ciyst. from aq., m.p. 155° (5) (7). — C on reductn. 
with 4% Nu/Hg in ale. yields (1) 2 ,.'Hlichlorobenzyl dc., m.p. 80° (1). 

() with PCU (3) giv(» (78% yield (3)) 2,5-dichIorobenzal (di)chloridc (3:0490), b.p. 
118-120° at 14 mm., m.p. 42° | 8 ), 43“ (3J. 

C on mononitraiion as specified (5) gives (100% yield (9)1 a mixt. of two isomers; by 
recrystallization from MeOH (9) or EtOH (5) this mixt. givse (62% yield (9)) 2,MichlQn)- 
fi-nitrobenzaldeliyde, Ifts. or ndls., m.p. 137° (5); the other more soluble isomer is 2,5- 
dichloro^iiitrobcnzaldehyde (10), m.p. 66.5-67° |5). [The latter yields a phenylhydiBSone, 
or. ndla., m.p. 171°, a /wiitropheiiylhydrazone, deep or. ndls., m.p. 290-292° dec., and on 
oxidn. with alk. KMn 04 yields 2,5<lichloro-3-mtrobenzQic ac., colorless ndls. from AcOH, 
m.p. 220 ° ( 10 ).] 

[For oonveniion of C to 2 , 5 -dichloro 8 tyrane ( 12 ) (13) via reaction with MeMgX giving 
(83% yield ( 12)1 2 , 5 -dichlorophenyl-mcthyl-carbiiiol and dehydration of latter with 
KHSOi ( 37 % yield ( 12 )) sec indie, refs.) 


Beil. Vn -237 
VHi- 



3»1145-8:11M 


PIVISION A 


ug 


C htd. with NkOAo + Ao| 0 for 8 hn. at 180-800” gma (78% jMd (11)) 2,5H]iehloio- 
wnnainie ae., coloitaa eiyat. from dil. idc. or from AeOH, m.p. IMA* oor. (11). 

Cl in ale. boiled a few minutea with aniline (1 mole) givee (6) 2,MieUorobenial anilt 
Ifta. from ale., m.p. 71.5-72* (5). 

ID S»8-DicUorobettzaldoiimB: ndk from dil. ale., m.p. 127.5-128° (6). 

ID 2 , 0 -Dichlorobeiizaldahyde phenyUtydruone: cryst. from alo., m.p. 104rl05‘ ( 5 ). 

8 ,M)khlonibenzaldehyde^tn 8 henyUiydtazou: unreeoi^. 

— 8,8J)lchlofobeiualdehyde 2,4-diaitrophenyIhydraioae: unrecorded. 

diO-DlcIilaobenialdehyde lefflicailiuoae: unrecorded. 

liUtf (1) da Crauw, Ste. truf. ehim. M, 773-774 (IDSl). (2) Gnehm, B«. 17, 7S3 (IBM). 
(S) Aaingeri Lock, MotuUih. tit, 330-337 (1033). (4) Ercteann, Bchweehton, Am. Ml, 70-72 
(1890). (5) Gnebm. Bkiiii«er, Bn. M, 875-S76 (1896) ; Ana. HI, 62-80 (1897). (6) Erdmann. 
Ana. 172, 154-150 (1892). (7) Lock, Bn. «, 1531 (1933). (8) Gnehm, Schuk, Ann. Ml, 
359-361 (189K). (9) Lock, Bn. W, 1508-1509 (1935). (10) Hpd(wii, Beard, J. Cktm. Sac. 
1H7, 2381. 

(11) BOck, Lock, Schmidt, MonaUk. M, 407 (1934). (12) Brooke, J. Am. CAmi. Soc, N, 
1297 (1944). (13) Michalok, aark, CKm. A Eng. ifnet M, 1539-1563 (1044). 


:1180 TBICHLOROACETICACID CliC-C(X)H CiHOgCU Bell U- 206 

nr( W) 

nr(lB6) 


M.P. 


BeP. 



59.4° 

(1) 

197.55“ 

at 760 mm. (25) (26) 

Di” m 1.5082 (0) 

58.2* 

(2) (5) 

196-197“ 

cor. (27) 

nr » 1.5451 (9) 

59.10* 

(3) 

196.5“ 

(3) 

= 1.5829(9) 

58.9° 

(5) 

196“ 

at 760 mm. (28) 

= 1.6030(31) 

58.7* 

(3) 

195.5“ 

at 766 mm. (9) 

= 1.4603 

58.6* 

(S) 

185.0-195.5* at 7M mm. (20) 

-1.62 (2) 

58.5* 

(4) (5) 

195“ 

<24} 

[For Djt over temp. 

58.3° 

(6) 

194.1-194.7' 

’ (29) 

range 80.2*-196* eee 

58.1* 

(5) 

— 


(9)1 

58* 

(6) 

141-149“ 

■t 26 mm. (30} 


57.9° 

(5) IT) 

115“ 

at 22 mm. (19} 


57.8* 

(6) 

107“ 

■t 21 mm. (91 


57.6* 

(8) 




574° 

(5) (0) 





874 * ( 11 ) 

57.3* (7) (10) 

(11) (74) 

57.8* (5) (12) 

57* (13) (14) 

(15) (16) (17) (18) (10) 

(20) (78) 

8e.7-5as° (21) 

564* cor. (22) 

55* (23) (24) 

|5m oIw cUomuetie add (3:1370) and diddonateUe add (3:6208).] 
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MIBCELLANEOtIg PHYSICAL FSOPERTIEB OF C 

PotiTIfOBnDll OF C 

Note that unlke oUoitMUietic add (3:1870) C does rut eiliibit polymipblaii puMreW, 
for • poadble tUMtaUe fonn neltioc about 50° aee (10)]. 

Garosoonc Constamt or C 

[MoIbI f.p. aoDatant for C u 12.07° tfor 1000 g. C) (32); for nee of C as eryuaeotiio aohraut 
MO (17).] 


AobOCIATION OF C 

[For atudiflB on eatent of aaaociation of C in vapor as function of temp. (2S), in C|Hi 
loln. (33) (34), in Sq. HF (35) (36), in plwnol (37), or in p«lilototoluene (3:8287) (42), 
aee indie, nh.) 

HSAT of CoUBUBTlON OP C 

(For itudiea on heat of combuation of C see (38) (30) (40) (41).] 

Excbanuc KsAcnoNa 

[For study of behavior of C with HiO" see (43).] 

AnSOBFTIUN' or C by VABIOtS AnBOBBENn 

[For studies on adsorption at C from aqueous solos, by various forms of caifaon (44) 
(45) (46) (47) (48) (49), by silica gel (4G), by filter paper (50), by hide-powder (61), by 
viscose (52), by synthetic neins (53), by freshly pptd. Fe(OH)i (54), by metastannio aidd 
(55). see indiu. infs.] 

[For studies on adsorption of C from non-aqueous solvents by wood chsteoal (50), or 
from aq. ale. by charcoal (57), see iiidic. refs.] 

DumunoTioN of C between Solvents 

[For data on distriliution of C between oq and ether at 25'’ (58) (59); between ng, end 
amytene at 22* (60) rf. (61); between oj. and CtHt 160) (61) (62) ct. (63); between og. and 
folMSM at 25° (64); lietween aq. end isopropi/ltcurmc (cimiene) at 25° (64); between ng. and 
i>And)H at 25° (64); between aq and iso-AmOff at 26° (64); between aq. and betayl ale. at 
25° (64); betwei'U aq. and alire oil at 25° ard 37° (65), see indie, refs.] 

[Fbr data on distribution of C between ag and nilrobenme at 2.5* (62) (64), between 
aq. and ihmtnihdmie at 25° (64) (68), see indie, refs.) 

[For data on distribution of C between aq. and CffClt (3:5050) at 26° (62) (04); between 
og. and fCf4(3:5100) at 25” (62) (64); between og and ElBr at 25° (64); between aq. and 
Mel at 25° (64) (DO), aee indie, refs.] 

[Fbr data on distribution of C between aq. and CA’j at 25° (62); between acetone and 
glycerol at 25° (66); for distribution of C between ng. and mitluree qf Ciff» -f- ntfrobenaNM 
(67); between og. and mixlmi qf (’sH s + m-AmOH (67); be tween og and mtxfwta qf CaH| 
+ CBCl) (67), see indie, tefe.] 
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BiNABT STBTEliB CONTQ. C 

AjMtropic Syslma 

iC with pentachloroethane (3:5880) forms a const.-boflg. mixt., b.p. 161.8° at 760 mm,, 
oontg. 3.5 wt. % C (25); C with p-dichlorabensene (3:0080) forms a coii8t.-l)oilK- Toixt, 
b.p. 174.0° at 760 mm., contg. atout 12 wt % C (26); C with o-bromotolueiie forms a 
amst-boilg. mixt, b.p. 180.0° at 760 mm.| conig. about 18 wt. % C (26).] 

Other Physical Data on Binary Systems Contg. C 

C + aq* [C is eas. sol. aq.; for study of hydration at -35° see |70| cf. (34); for f.p./ 
oompn. data see (3); for data on B^q (31) and DfS (71) of aq. solns. see indie, reis,; for 
yid (8), no (^ll cf- refs.) 

C + H 2 SO 4 . [For f.p. /oompn. data and diagram (no i^ompd. formed) sec (10).) 

C + HsPOs^ [For f.p./ compn. data and diagram (no compd. formed) see (12).] 

C + AcOH (1:1010). [For f.p. /compn. data (no cpd.) (74), l)i^ (2), viscosity (2), 
and conductivity (1) sec indie, refs.) 

C + chloroacetic add (3:1370). [For f.p. /compn. data (74), eutectic, m.p. 17.5°, contg. 
51.5 mole % C (75), sec indie, refs.] 

C + diddoroacetic add (3:6208). [For f.p. /compn. data (74), eutectic, m.p. -11.0°, 
contg. 36 mole % C (75), see indie, refs.) 

C + miscellaneous cpds. of Order 1. [For f.p. /compn. data on following systems see 
indie, refs.) 

C with hydrocarbfjns: C + CsHa (1:7400) (5); C + camphene (76). 

C with akohols: C + EtOH (1 :6130) (14); C + ttr-BuOH (1:6140) (14); C + eetyl ale. 
(1:5945) (14); C + d-bomeol (1:5990) (14); C + l-fnmthol (1:5940) (H); C +pinarol 
(1:5805) (14); C + nicstherylhrM (1:5825) (6); C + (l-mamM (1 :58.30) (14). 

C with phenols: C + phenol (1 : 1420) (14) (11); C + (Hresd (L ; 1400) (11);^ + fiMTcsrd 
(1:1730) (11); C + jHresot (1:1410) (11); C ^ gmiaeol (1:1405) (14); C + ihytnd 
(1:1430) (11); C + a^iaphlhol (1:1500) (11); C + ^naphthd (1:1540) (11); C + h]fdTi^ 
futnone (1:1590) (14). 

C with aldehydes: C benzaldehyde (1:0195) (7); C ^ salicylaldehyde (1:0205) (7); 
C mrhydroxyhensaldehytk (1:0055) (7); C + p-hydroxybensaldchyde (1:0060) (7); 
0 + p-anUaldehyde (1:0240) (7); C + i-andiftn (1:0050) (7); C -f pipermat (1:0010) (7). 

C with ketones: C + acclophenone (1:5515) (7); C + hensophcitone (1:5150) (7); C -f 
p-methoxybenzoplmtm (1:5170) (7);C + benssU (1:9015) |7);C + dibenzalaceltme (1:9024) 
(7); C + beneo^mne-\,i (1:9025) (7). 

C with adds: C + acetic acid (1 : 1010) (74); (5 4 - benioie acid (1 : 0715) (74); C + o^toluie 
add (1:0600) (74); C + m-loluic add (1:0705) (74); C + add (1:0795) (74); 

C + phenylacetic add (1:0665J (74); C + cinnomfc add (1:0735) (74); C + croUmic add 
(1:0425) (74). 

C with esters: 0 + EiOAe (1:3015) ( 6 ); C + a^phthyl aedaie (1:2124) ( 5 ); (7 + | 3 - 
naphthf^ acetate (1:2273) (5); C + methyl bensoale (1:3586) (5); C + ethyl Iteneoak (1 ;3721) 
(5); C + heneyl benzoate (1:4422; (5); phenyl benzoate (1:2257) (.5); C-i- methyl 
eimamate (1 :2090) (5); C H- phenyl sdwylate Said *’) (1 : 1415) (5); various others (5). 
C idth ethers: C + dktkyl ether (1:6110) (77); C + matrole (1:7560) (14). 
t 4- compoands of Order 2. (7 + o-nitrophenol (11); C + m-nitrophenol (11); (? + 
p-nArop5end (11); C 'j- o^itrobeneabkkyde (7); C + m^nUrdlfenzaldekydc (7); <7 4*^" 
nilrobenzaldehyde (7); C 4- nilropiperotuil (7); C + aio6enscne (78); C + ethyl eazbamak 
(urethane) (16); (7 4- urea (7BA). 
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BIOCHEMICAL ASPECTS OF C 

[For study of toxicity of C see (79| ; for study of bactericidal effect see (80) (81) J 
PREPARATION OF C 

Fram dUofil (anhydrous). [For jnepo. of C from cblonil (3:5210) by oxidiL with 
fumg. HNOa (82) |83) (84), with HNOs (85), mtk NO^ at 40-60*’ (70% yield (86)), of wiUt 
SiQ. chlorates -h cat. see (312); for foimn. of C from chkual as by prod, of oxidn. with Oii 
see (23).] 

From chloral hydrate. [For prepn. of C from chloral hydrate (3 : 1270) by oxidD. with 
fumg. HNOa (63% yield (82)) (85), with KMiiO* (88), with KClOj (89), wilb Ca(Oa)i 
(15), or witli aq. chlorates + cat. (312) see indie, refs.) 

From acetic add. [For formn. (first discovery) of C from acetic acid (1:1010) by 
chlorination with CI 2 in sunlight sec (90)J 

From tetrachloroethylene. [For formn. of C from tetrachloroetbylene (3:5460) by 
stdg. in aq. in light for 4 months sec (91) cf. (D2); for many other methods see text of tetnip 
chloroethylcne (3 ; 5460) under oxidation.) 

From miscellaneouB sources. [For formn. of C from pentachloroethyl chlorofoimate 
[Beil. 111-13, lIIi-(C}] with aq, on htg. (93), but yield is small (94) oa'ing to other modes 
of roaiition (04); from pentachloroethyl trichloroaoetate [Beil. 11-2101 with aq. (95); from 
trichloroaretyl chloride (3:5420) (96) or from trichloroavctic acid anhydride (3:6575) 
(97) (98) with aq.; from ^trichloroethyl alcohol (3: j775) by oxidn. with fumg. HNO^ 
(210), see iodic, rds.] 

CHEMICAL BEHAVIOR OF C 
Ptboltsib of C 

(See also below under decarboxylation.) Pure C shows no tendency to decompose at 
its b.p. (99). — [However, C in prG.sence of pumice begins to deeompoNC about 180° giving 
(99) HCl, COCIj (3:5000), CO + CO 2 . — C in presence of ThOj begins to decompose at 
160-165° giving (99) the .same products, although C in presence of ThOj above 210° (100) 
or in presence nf kaolin above 230° (100) gives (JHCls (3:5050), tetrachloroethylene 
(3:5460), hexnchlorocthanr (3:4835), HCl, CO + CO 2 . — C in presence of animal ohanoal 
at 135° gives (99) CHC'b (3:5050) + CO 2 , but at 200-300° these are accompanied (100) 
by a little tetrachloroethylene (3:5460), hexochloroetliane (3:4835), HCl, and GO.— 
C at 300° m s.t. for 4 hrs, gives (101) trichloroacefcyl rhloride (3:5420), CO, CO 2 + HQ. 

Reduction of C 

iC on partial redaction with Zn + aq. (102), with Cu pwdr. in aq. (103), with Cu pwdf. 
in C*Hfl -h aniline (104) cf. (105), or C on dectrolyric reduction (106) gives (yieWs: 80% 
(103) (106), 75"857(, (104)) dichloroacetic acid (3:6208).] 

[C on complete reduction with HI at 100° (87), or in aq. soln. with K/Hg (107) (84), or 
by electrolytic reduction with It, Cu, or Pb elpctrodcs (108) gives acetic acid (1:1010).] 

[C in aq. air. KOH with Hi/Pd gives up all its chlorine as HCl (109) presumably yielding 

AcOH (1:1010).] 

Reactiomb Involving the — COOH Gboup of C 
Decarboxyldi^^ of C 

C in aq„ in aq. alkalieB, or in aniline or other organic bases undergoes clttvage into 
CHCla (3:5050) + CCs; for this decompn. presence of the tiichloroacetate ion appean 
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TiucHLOiUMycarnc acid 


M 

necttBaiy mooe in relatively nonbaBie eolvente it doee not ooour [e.g.f G doea not decompGae 
at 25^ in CA (110), toluene (111), CHCU (110) (111), CCU (110), GSb (110), iaoaiiiyl ale. 
(117), acetone (110), ether (110), ethyl acetate (117), ethyl benioate (110), aoetie add 
(117), nitrobemene (110), or 6 JV H9SO4 (117); in MeOH (111) and in EtOH (111) (112) 
the only reaction ia eaterification (aee below)]. 

The deoompn. of G into CHCb + CO| by boiling with aq. or aq. alk. haa long been 
known (00) (113) (114) (115), and KCN behavea aimilaily (116). — [ForatodieB on kmetioa 
of decompn. of C in aq. at varioua tempa. aee (4) (118) (110) (103) cf. (120); note that rate 
of deoompn. ia catalyzed by light (111) (110) (121) (122). — For atudiea d decompn. of 
aq. Bolna. of various salts (117) (123) (124) (125) and influence of light (126) (127) or of 
presence of various other inoiganic salts (128) sm indie, refs. — For studies of decompn. 
of G in aqueous dioxane see (129). — Note that C with C!a(OH]s on htg. givee CHCU end 
that this reaction has been parted (134).] 

[For study of decompn. of C in aniline (117) (111) (130) (131) including influeniie of 
Bupenonic waves (132) aee indie, refs.; for decompn. of C in tertiary bases such as di- 
methylaoiline see (133) but note in C does not decompose in pyridine (111).] 

[C on htg. in nssoicinol or areaol gives (135) CHCls + CX)s, but C on htg. in phenol or 
thymol decompoaee differently yieldi^ (135) (136) phosgene (3:5000) + HQ -f CX).] 
[Note that, as a consequence of the decompn. of G into CHC!!h + CO], it has been em- 
ployed in Reimcr-Tiemann types of condensation; e.g., C with phenol + aq. NaOH gives 
oJiydroxybenzaldehyde (1:0205) + p-hydroxybensaldehyde (1:0060) (137) (138); many 
other phenols have also been studied (137) (138).] 

Acid Strength ef C 

C in aq. soln. behaves as an exceedingly strong monobasic acid; Neut. Eq. 163.4 
(found 164.6 (91)). — [Ionization constant of G in aq. soln. at 25° is about 1.2 (139) cf. 
(140), but because of strength of G and its tendency to decompn. (see above) no accurate 
value is available (143). — For discussion of resonance and acid strength of C see (141) 
(142) (143). — For studies of electrical conductivity of G in aq. solns. at various tempa. sec 
(144) (145) (146) (147) (30).] 

[Studies of acid strength of C in nonaqueous solvents include the following; in EtOH 
(148) (149), in a-BuOH (150) (13), in ether (151), in CHCb (151), in formamide (152), in 
C|Hg (153), in chlorobenzene (154), or in dioxane (155). — For study of electrometric 
titration of C in CgHg (156), in ethylene glycol monomethyl ether ('' methylcelloBolve”) 
(157), in anisole-a butyl ale. (157), see inchc. refs. — For titration of C in AotO soln. with 
NaOAc see (158) cf. (310). — For study of behavior of G with indicators in CgHg soln. see 
(150) (160).] 

Catalytic E^cct qf G on Farious ReactioM 

The catal3ftia influence of C upon diversifled types of chem. reactions has been extensively 
exammed; although this matter cannot be recoded exhaustively, the following examplea 
an cited. 

[For studies on catalytic effect of G upon the invenion of 1-menthone to d-isomeatiione 
In GA (161) (162) or in chlorobenzene (163); upon mcemization of methyl-pbenyl- 
aoetophenone and of iBobutyl-pfaeoyi-acetophenone in varioua aol vents (164); of isopulegone 
to pulogone in nonaqueous solvents (165); or on hydrogen disproportionation of cMimonene 
(311), see indie, refs.] 

[For studiea of catalytic effect of G upon the hydrolysis of EtOAc (144) or of sucrose 
(166) (167) see indie, lefa.] 

[For atudiCB of catalytic effect of C upon forms, of ether from EtOH (168); upon rate 
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(tf cHiotfcfttioD of wimis otg, acidi in lleOH (100) or in ESIOH |170|; upon nitotbn of 
tolueoa (I7J) cf. fl72}; upon deoompn* of ethyl diadRsiuseteAe inCiHs (162) or other advenfa 
(173) (174) (175); upon decompn, of nitnunide in ian^AfliOH (176); upon Mir. of i/- 
ohloroAoetanSide (177|; upon rearr. of AT-bromoaoetuiilide in ahloiobeDaeDe (173) (179) 
or in other aolventa (179); upon rearr. of i^-bromobenaaniJide in chlorobeniene (130); upon 
ohioioate or perchhuate ondn. of EtOH (181); upon addition of HBr to 8-inethylbiitene-l 
(182), lee imiio. nfa. 

Solti rfO 

Hub topic cannot here be treated exhauatirely but the following exampleB are cited. 

Salta wl± taecganic baaaa. mA, prepn. (183); mAt (181) (185); 2jmijSafi 
(186). Hydroxylamine aalt, HONH 3 X, cryat. from dry ether by pptn. with Igr^ in.p» 
133-134‘* (187).] 

[Lii, ni) of aq. solus. (8), nonhygroscopic cpds. with betaine or pyridine betaine (186); 
liX.2H20 (189)i conductivity of aq. solus. (190). --NaA (198), effect of dry distillatiDn 
(191), conductivity in aq. (190) (192), in dry (193), in dry EtOH (194); njf of aq. 
aolna. (8); Nai.3HsO (196). — KA.HsO (189) (198), solubility and decompn. (197); 
Ki.C (184) (185).] 

|Agi, spar. aoL aq., darkens in air; on dry litg. decomposeB above 80^ (199) yielding 
(196) AgCl, 00, CX> 2 , and trichloroacetic add anhydride (3:6575); with boilg. aq. Agi 
yields (198) AgCl, (JO, 0(^, CHCla (3:5050), and C; for behavior of Agi with I 2 in CA 
see (200). — HgA, ndls. from aq. in which it is spar, sol, (201) (202) (203) (209) (note that 
it is soluble in CaHe (202)).^ HgAs, attempts to pi {.pare this mercuric salt have bean 
unsuccessful (201) (204); aq. solns. of C react with HgO long after theoretical amt. haa 
been used (201), and (X), C(^, and CHCI3 are also formed (205).] 

{MgAs.4H20 (189). — CaA3.6H20 (196); CaAs-Sj^HA eas. sol. (198). — Sr2s.6Hrf) 
(196).-BaiU.6HiO (196): BaA2.2HiO (206). - BeA2.2H20 (207) (206).^GdSa (208); 
CdAa.lHnsO (217).-rZnA2.6H20 (209). - PbA2.HH20 (210); FhA2.HA (83).— 
Cui2.6H20 (83) (could not be coufirmed (201) (211)); CuXs.4H2Q (211); CuAs.3HsO (201) 
(complexes with benzylsmine (212)); CuA2.2H20 (complexes ^ith various amines (213)); 
GuA 2 (201) (complexes with various amines (213) (214)), eloctrolysis (215), electrometric 
titration (210).] 

[MnAs.3H HiO (217). — CUA2.4HA (21S) (complexes with various amines (218) (219)); 
Ca^.3VfiH2() (217). — NL42.4HsO (189) (218) (complexes with NHs (211) and varioua 
amines (220)).] 

Salts with oigsnic bases. {AniliTietrirhlmacetaiet from C (1 mole) + aniline (1 mole) 
in CeHs (223) (224), or without solvent (225), or in aq. (226); this salt has no true imp. 
(224) Alilwiugh various values ranging from 145^ (226) to 163^ (225) have been repwted. — 
Note that, although uciion of heat would be expected to cause loss of H 2 O giving 
trichloMoetanilide (see below), no actual study has been reported. — Note that C + 
aniline Cu powder in CsHs ^in. gives dichloroacetic acid J3:6208) (75-85% yiski 

(223) of. (227)). — Note 6nal1y the existence of an add salt of C with aniline, in.p. 197-* 
log** (224), fiom C (2 mules) with auilino (1 mole). — o-Tdaidtns tnckUrnoceUae; the 
prepn. of this salt, m.p. 167-168° dec (225), has been claimed (225) but could not ha eon-; 
finned (224) (2281; no other record of it can be found. — T^Toluidine irtcMoreoasmts; the 
prepn. of this salt, m.p. 135° dec. (225), lias been claimed (225) but could not bo oonfirMd; 

(224) (228); no other record of it can be found. — -V-Jl/eiAyianiline IrfchforocHsshrie: impL 
97“ (228).] 

vhPhmuLelhylamine Iriditoroaatote: unreported. — Bensyternttie tnehbmmtato: from 
6 + benaylamine in EtOAc, m.p. 118.8-119,8" u.c., 120.3-121.3“ cor. (229) (note that this 
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in.p. is practically identical with oorrrap. bcncylamine aalt of ehloroaoetic add (3;137D) 
q.v.). — Fiperanne hta*(<ricAioroaceiote)» m.p. 121.0-121.5'’ cor. (230). -- iScmiixiitoide 
tnc^oacMe: m.p. 154° dec. (231). 

[PAanyiliydfafine frtcAioroacctate; from C with phenylhydranne in CbHb, in.p. 123° (232). 
(Note t^t this product is definitely the salt niice on titration with alk, it gives Neut. Eq. 
204.7 as against a calcd. vdiio of 202.0 (232); this salt upon htg. would be expected to lose 
HflO giving trichloroacetophenylhydrusido, but this product is unroi)orted.)| 

[For salts of C with o-, and p-phenylunedianiines sec (233).] 

Behamr of € with Mekds 

[C with aq. + Zn wool (102|, or C with Cu })owdcT in aq. or CsHs (223) (103) (227), gives 
dichloroooetic arid (3:6208) q.v. — C in cone. NH4OII dissolves Cu, Zn, or Cd with strong 
evoln. of ht. but docs not attack Ag (234).] 

EakrifMition of C 

This book includes the following of C under their own individual numbers, q.v.: 
methyl tnMoraaeetate (3:5800), ethyl tricktoroacclate (3:5050), 71 -projiyl triddoroacetate 
(3:6135), isopropyl trichloronretatc (3:5975), n-lmtyl trichlaroofelate (3:6315), isobulyl 
Irichlaroacetate (3:6140), sec-butyl trichloroaceiate (3 : 9372), tcr-bu/yl trichhroaectnte (3 :0138), 
fHimyl triddoroacetate (3:6560), isotimyl IridLlaroacetale (3:6490), ter-mnyl trichleroaeetate 
(3:6185), triddoromethyl trichloroaceiate (3:0290), fi-chloroeihyl irkhtoroacetate (3:6510), 
and P-melhoxyetkiJ triddoroacetate (3:92«S0). 

[For studies on esterification of C under various rnriditions with McOH (1:6120) (235) 
(236), with Eton (1:6130) (235) (237) (ZIS) (239) (240) (241) (242) (243) (244) (20), with 
fi-propyl ale. (1:6150) (245), with isopropyl aJc. (1:61:15) (245) (246) (238), with n-butyl 
ale. (1:6180) (247) (248), with isobutyl idi*. (1:6165) (247) (248) |83), with scr.-biityl ale. 
(1:6155) (247), with trr-butyl ale. (1:6140) (2:i8), with n-amyl ale. (1:6205) (248), with 
pentanol-2 (1:6185) (248), with [)ent4mnl^ (1:6175) (248), with Irr-omyl ale. (1:6160} 
(248), with neopeiity] ulc. (1:5812) (249), with mothyl-viiiyl-uarbinol (250), with benzyl 
dc, (1:6480) (238) (251), with diplicnylearhiuol (1:5960) (238), with triphenylcarbinol 
(1:5985) (238), s(^ indie, rofs.] 

[For study of equilibrium of tninsoRterifieation with MeO.Ae (1:3005) or with EtOAe 
(1:3015) at 30° see (21).] 

Addiliari Reactions of C with Organic Compounds 

Additloa to unsaturated linkages. C in pres, of suitable cabi lysts adds to unsaid . linkages 
giving the corresp. esters [e g., C with propylene + BFj gives (48.8Vr yi<^ld (246)) isopropyl 
trichloroaceiate (3:5975); C with trimcthylcthylene (2-mcthylbiiteiuy2) (1:8220) givejt 
both (sr-amyl trichloroaretato (3:6185) and methyl-isopropyl-carbinyl trichloroocetate 
(for extensive studies of this le^tinn see (252) (253) (254) (255) (256) (257) (258) (259) 
(2801)1 

[C with acetylene + HgiSO* at 60-80° gives (261) vinyl trichloroacetate [Boil. Hr (94)], 
b.p. 149° at 760 mm.] 

Addition to epoxy compoimds. [C with ethylene oxide (1:6105) in cold gives (28% 
yield (262)} (263) (264) ethylene glycol (inono)trichloToacetate 09-hydroxyethyl trb 
chlofoacetate) (3:9099). — For behavior of 6 with 3-cLloro-l,2-epoxypropane (epichlonh 
hydrin) (3:5358) see (264).] 
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Ctmmaion c/C to Corresponding Add HaLides 

[The oorteaponding tricMoroiioetyl fluoride is unrepoiiod.] 

[C with PQb (266) (268) (2611), with PCI 3 + ZnClj (25% yield (270)), with SOdt 
(yield 12% (270), 30% (271)) in CaHc (60% yield (272)) or in pyridine (90% yield (273)), 
with PA + HCl gae (274), with benzotricliloride (3:6640) + ZnCU a* 100'' (77% yidd 
(275)), or with benzoyl chloride (3j6240j (51-56% yield (270)) gives trichloniBcetyl 
chloride (3:5420). — Note also that C on pyiolysiB at 300® decomposes (100) with fonnn. 
of COj 4- COa + Irichloroacetyl rhloride (3:6420) 4- HQ.] 

[C with PBr.! gives (265) (266) trichloroacetyl bromide, b.p. 143" (266), 139.5-140® 
(265); this product is dso obtd. from trichloruacetyl chloride (3:5420) with HBr gas at 
-5® (70% yield (267)).] 

[C with PI3 (266) (nr better trichloroacetyl cliloride (3:5420) with HI at —5® (277)) 
gives (71.5% yield (277)) Irichloroacetyl iodidii, b.p. 74.0-74.2“ at 30 mm. (277).] 

Cmmmn of C to Corrmjmvling Anhydride 

[C with PA at 200-215'' (278) (279), or Nal with SOaQ. (or SO 2 + Ck) in EtOAc 
(280), or C with tiichlnroacclyl r-liJoridp (3:5420) and PCI3 (281), PA (282), or AlCU 
(283) gives (yields: (280), 80% (278)) trichloroacetic acid anhydride (3:6575).] 

(gl Color test with NH^OH /CuoCl!> reagent 0 shaking in fUled stoppered bottle 
with cone, aq. XILOH coiiIr. Rives dark blue color instantly (284); note, how* 
ever, that very similar behavior i^ shown by dichhiroacctic acid (3:6208). 

Methyl trichloroacetate: oil, b.p. 153® (see 3:5800). 

Ethyl trichloroacetate: oil. b.p. 167^ ^scc 3:5950). 

— Phenyl trichloroacetate: oil, b.p. 2.54-2.55® dec. (135). [From trichloroacetyl 
chloride (3:6120) ^\itli sodium phenolatc in p<‘t. ether (135).] [Note that the isomerie 
4-(tri(‘li]oroarety];|ihc'iiol, nL.p, 99.0-90.5' has been prepd. indirectly from trichloro- 
aeelonitrile 4 pIhmimI + AlC'’!,! (28-5).] 

i>-Toiyl trichloroacetate: unreported. [Note, however, that the isomeric 4-(tri- 
(■hlorniu‘PfyP-2-mrtliylp!ipiiiilj ui.p. 00-91'“, hjis been obtd. indirectly (285).] 

— m-Tolyl trichloroacetate: uuroported. [Note, linwever, that both the isomers, 
VIZ., 4-driclilnrii.i('ntyl --:;-iru*lhylpIipiiol, m.p 8.3-87', and G-(trichloroBoetyl)-3- 
mctihylpheiiiil, nil, have been obtd. iiulircrlly (2Si5).) 

— p-Tolyl trichloroacetate: lu.ii. OMiO (285). |(lbld. only by indirect means (285).] 

— — Benzyl trichloroacetate: nil, li.p. 1"S5' .at .50 mm. |28G), 148-140® at 15 mm. (264), 

IJ\ « 1.38S7 (2.S(i|, niJ''' -■ 1.5288 (286). ilrom C witJi benzyl ale. (1:6480) 4“ 
HCl at 101)' (2.Mi), ni fn)iii tnchlnro.acetyl chloride (3:5420) with benzyl ale. 
(1 :(i48(J) I 

— p-Nitrobenzyl trichloroacetate: m.p. .*ib(jiit 80® cf. (287). [Unsuitable os O (2S’’).] 
Phenacyl trichloroacetate: uiirp])orted. 

— ^Chlorophenacyl trichloroacetate; uun^ported. 

— - ^-Bromophenacyl trichloroacetate: unreported. 

p-Iodophenacyl trichloroacetate: u]irc]iorUd. 

— — p-Phenylphenacyl trichloroacetate: unreported. 

0 S-Benzylthiuronium trichloroacetate: mp. 148-140® (288). [Note that forcorreqi. 
salts from rlilnroftciitic acid (3:1370) and from dichloroacetie acid (3:6208) m.p. 
vhIupk an* respectively 159-100® and 178-179“ (288).] 

0 5-(^Chlorobenzyl)thiiir[mium trichloroacetate: m.p. 148® cor. (289). [From C 
(as NuA) w'itli .<f.(;H'hliirol)Piizyl)tliiiiroruum chloride (289) (m.p. 197*) in ale. (280); 
note Uiat corresp. duriv. of ehluruacetic aeid (3:1370) luis m.p. 158® cor. (289).] 
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9 S-(^^Bfaniob«uyl)tlihii«^ triddomceteCe: m.p. 146* eor. | 20 Q). [From C 
(as Nai) with jS-(p-bromobQiuyl)thiuroiuuro bromide (290) (m.p. 213") male. (200); 
note that oormp. deriv. of cUoroaeetic acid (3 ; 1370) m.p. 154" cor. (200).} 

0 «, 0 f 6 rTrichloroaGetaiiiide; m.p. 142" (291), 141" (91) (235) (292), 140.5" (293), 137" 
(2M), 130" (300). [IVom ethyl trichloroacetate (3:5950) with cone. aq. NH 4 OH 
in cold (293) (295) (299) (300), from trichloroacctyl chloride (3:5420) with dry NHi 
gu in CbHs (293), from trichloroacetonitrile with idk. (294), and al.Ho from other 
sources.] [For studies on taste of this amide sec (296); note atso that trichloroacetamide 
with PjOb on htg. gives 3 'ield (297)) trichloro!u:et 4 initrilc, h.p. 83-34" (300).] 

0 u,u,u-TiidUoroaceta]iiUde: m.p. 9.V97" (302), 94-95^ (304), W (301) (303) (305). 
[From C by conversion to trichJoroacetyi chloride (3 : 5420) and reaction with aniline 
directly (301) or in dry ctlier (8:3), CsHg (302), or pyridine (303).] 

u,u,( 0 -Trichloroaceto-o-toluidide: m.p. 96° (305). [f'^rom ethyl trichloroacetate 

(3:5950) with 0 -CH 3 .C 8 H 4 .NH.MgI (305).] 

0 (ii,u,(ii-Trichtoroaceto.p.toluidide: m.p. 113" (306). [From C via conversion to 
trichloroacetyl chloride (3:5420) and reairtioii with ^^-toluidine |:UK)).] 

a»,u,u-Tiichloroacet-fV-benzy]aiiiide: m.p. 92.8-9:1.6" u.c. (307), 93.6-94.4" rnr. 
(307), 90-91" (:108). [From C by conversion to ethyl trichloroaAietutP (3; 3950) and 
reaction with aq. benzylamine on shaking in cold (307) of. (3(K0 ; mU\ however, that 
the corresp. derivs. from ehlnrnanetic arid (3:11^70) have m.p's of 0:i.0-’03.6" cor. and 
94.3-95.6" cor., respectively (307); also that simple salt of C with hcrizylaminc has 
m.p. 120.3-121.3" cor. (229).) 
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ILP. 58° (1) (2) B.P, 252-253° 11.C. (5) 

55° (4) 248.5-249.5° (6) 

53-54° (5) (6) 


CeHaOCIa 


BeiLVI- 190 
VIi- 
WdBO) 


Ndh. (from ale.) with intense and penistent phenolic odor. ^ Somewhat sol. in hot 
gq.; volatile with steam. — Eas. sol. ale., ether, Igr., AcOH; sol. hot CaHs hut ppts. on 
cooling. 

[For pirepn. from 2,3,6-trichloro-4-aininophenol via diazo rcartn. see (2).) 

t is strongly acidic; ionization const, at 25° is 7.3 X 10"^ (2); C dissolves in NasCO^ 
or NaOH (5); C can be titrated with Nl\0 alk.; Neut. Eq. - 197.5 (1) (4). 

C in AcOH, treated with 1.4 moles Br^, poured into aq. yields 4-bromo-2,3,6-trichlora- 
phenoli ndls. from AcOH, m.p. 80° (3). [I^e methyl ether of this prod, has m.p. 69-70°; 
the berate, m.p. 110° (3).] 

C treated with 1.5 moles Bi^ without solvent yidds (3) 4,5-dibromo-2,3,6-trich]orophenol, 
ndls. from dil. AcOH, m.p. 205° (3). [The methyl ether of this prod, htus m.p. 130°; the 
benzoate, m.p. 153° (3).] 

C treated with (CH 3 } 2 S 04 + 20% KOH at 100° for an hour yields its own methyl ether, 
2,3,6-trichloroaniBole, b.p. 227-229° at 756 mm.; pr. from ale., m.p. 45° (3). 

(D 2 ,aATriclilorophen 7 l benzoate: from C + BzCl + 10% KOH; cryst. from pet. 
ether /Igr., m.p. 02-03° (3); from ale., m.p. 90° |4). 

8:1111 (1) Ttesseni, Bsc. tm. cAim. 88 , 113-114 (1931). (2) TiesBens, Brc. tmv, chitn. 48 , 1066- 
1088 (19^). (3) Ibho, Fink, McnaUth. M, 139-141 (1930). (4) HoUeman, Ree. irav. cAim. 81, 
742-748 (1920). (5) Lampert., J. prakt. Ckem. (2) 88, 376-379 (18R6). (6) Hirecfa, Ber. U, 
1908 (1880). 


3:1175 2p8-2>lCHLOROPHB]IOL OH GsH^OCb 

0: 


BaiLVl- 

vi,-(toa) 

Vfc- 


ILP. sr (1) &P. 806° (1) 

56-57’ (2) (3) 

Chjnt. (from p«t. e(h. (3)). — C mued with 2,5^ehlon)pheiiol (3:1160), m.p. 57*. 
d a pra u B iin.pi (2). — 0 is extruirdiiiarily voktile; if dried in tbo. thie leede to eubetentul 
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BOLIIS 


asm5-9ui«io 


Iqm; the vdatilitgr and intern odor of C diffmtute thb dichtofotd^^ from iteieoai- 
esidee (2). — Odor reBembles that of o-ofalorDpbdaol and ioditfonn (3). -^6 ie volatile 
with eteam (3). 

^ [Fop pr^. from S-einiiio-a-chloropheiiol via Bandmeyer method see (2) (4); from 2,3* 
dKsUinoaiuhne via diaao reaction see (3); from barium 2,3Hhchloroidienol-4,6HliaulfQiiaie 
by hydrolyaia of Bulfonio acid groups with etoajn (70% yield) aee (1).) 

[For data on diaBodation constant aee (5).] 

C on direct bromination (]) yields 4,Mibromo-2,3Klichlorpphenoi| cokirieBa 
(rapidly becoming opaque) from AcOH (Ih or colorless feathery ndls. from ak. (4), m<p* 
90° (1) (4), [The methyl ether of this product, 4,6Hlibromo-2,3-dichloiOBaiuole, kmg 
needle-like pr. from ale., has m.p. K2° (1).] 

C dialvd. iu aq. NuOH and shaken with (CHi)d304 jrlelda (3) the methyl ether, 2,8- 
dichlctroanisule, m.p. 31° (3). 

t:117S (1) HodewD, Kerahaw, J. Ckem. Sae. im. 1423. (2) Benley, Turner, J. Chdfi. to. 
IM, 940. ( 3 ) IluUeniun, Rm. (nn. chun. ». 101-104 (1918). (4) Hod«K>n, Smith, J. Chm. 
(ke. 1911, 2271. (3) Murray, Gordun, J. Am. Chm. Sue. 17, 110-111 (1936). 


3:1190 1,6-llICHLOIlOPHEROL OH CAOCh 

XT 

M.P. 58° (1 ) ( 2 ) (3) (4) B.P. 211 ° at 744 mm. | 1 ) (4| 

59° (5) 94° at 14 mm. (3) 


BeiLVl-189 

Vli-(ioa) 

V]r(178} 


Cryst with btrong and perHist«*nt phenolic odor — Spar. sol. aq., eaa. sol. ale., ether, 
CeHe. — Volatile with sWtim. 

[For prnpji. from '2,r>-di( liloruajiiliac [Beil. XIl-6251 via dioso reaction (90% yield (1); 
86 *^ 1 ) yield | 0 ); 7\}% yield (5)) hec ( 1 ) ( 6 ) (5) ( 2 ); from 1,2,4-trichlorobenzene + NaOCHi 
in M(k)H at 180° hce (7).] 

C in dil. ale. rpddeiis bhit* liimuH, doc. on boilg. with NasCOj. Gives only faint color 
with FeCU (U- [For study nf ionization const, see ( 11 ).] 

C dislvd in 3 pbi. CUCia and shaken mih conr. HNOs gives on cooling CHCb 80% 
yield of 2,rMli('h)uro-4-iijtroplicnul [Beil. Vl-241], colorless ndls. from pet. ether, m.p. 117° 
( 8 ). [Furthcj- nitration yields 2.5-dichloitHt.6-ilinitrophenol, yel. pr.. m.p. 146° ( 8 ).] — 
C htd. with cone. IT 2 BO 4 + fumg 112 S 04 , then nitrated as specified (9), yields 2,S*dichloio- 
C-nitropheiioJ, volatile with steam, yel. pr. from pet. eth., m.p. 70° (9). 

C in AcOll tmitt'd with 2 mules Bra, poured into aq., gives ( 100 % yield ( 6 )) 2 >di- 
c'lil()ro- 4 , 6 -dibrumopheiiol, ndls. from dil. AcOH, m.p. 100.5° ( 6 ), 99-100* (10). ITha 
dibromo com])d. residts also from f in AcOH + NaOAc + 1 mole Brj on htg. at 100° (10).] 
[C with Fe + oxBPSs Br 2 gives ( 100 % jidd ( 6 )) 2,Michloro*3,4,5.tribromophenol, ndls. 
from AcOH, m.p. 206° ( 6 )] 

C dislvd. in KOH and shaken with (CHs)jS 04 yields the methyl other, 2,5-dic]iloroaiiuak!p 
b.p. 225-227° u.c. at 752 mm. ( 6 ), b.p. 140° at 40 mm. (2), m.p. 24° (5) (2). 


0 S,6*Dichloioplienyl benzoate: from C + aq. KOH + BzGj ndls. from 96% alo^ 
m.p. 69° (6). 


8:im (1) Noelting, Kopp, Bit. 88, 3610 (1905). (2) HoUeman, B«. tw. chm, 87, 10M04 
(1918). (3) Knhirauacli. Stockmair, YpsUanti, Monatah, 67, 90 (19M). 

9. 1932: C«n/. IM, IV 45. (5) de Crauw. Rec, tm. chm, M, 770 (1931). (0) Kohn, Fbk,, 
MonaUh, 88, 78-83 (1931). (7) Hollemaii, Hue, traa. chim, 87, 201 (1918). (8) Pries, Aim. 4II| 
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m 


347 (1027). (0) HodsBon, Eerahaw. J. Chem. Soe. IM, 2022-2028. (10| Fok, Twan, /. 
Clem. iSoe. UH, 1S60. 

(11} Muiray, Gordon, J. Am, Chm. Soc, 87, 110-111 (1935). 


3:1200 aA6-TRlCHLOROBENZALD£Hn>£ Cl BeiLVn-23B 



Ml>. 6Sn59° (1) (2) 

Ciyst. from Igr. 

[For prepn. of C from 2,4,6-triL'hloroboiizal (di)chluride. (3:0142) by hydrolyBis with 
fumg. H2SO4 (04% yield) SCO (]}; for prepn. of C from 4-amiuo-2,5-dir)ilorobcnzaldohyde 
by diazutization and use of Cu2Cl2 reaction see (1).] 

(C ou oxidn. with KM11O4 should yield 2,4,0-trichlombenzuic acid (3:4545), m.p. 164”, 
but this reaction is uot actually reported in the literature.] 

C with 5U% ar|. KOH or 50% acj. NaOH at 100” undergoes cleavage of the aldehyde 
group giving (yields: 89% and 74% respectively) 1.3,5-tnchlurubcnzenc (3:1400), m.p. 
63°, accompanied by the corresp. potaasium formate (1). 

[C with Mc.Mgl in dry ether, followed by usufil h3'drolysiK, gives (93% yield (3|) methyl- 
2, 4, 6-tiichlorophen>’l-carbiiiol, ndl.s. from Igr., m.p, 76.5” b.p. 158-163” cor. at 17 mm.) 

2,4,6-TrichliirDbeiizaldoxime:unTeportcd. 

2,4,6-TriGhlorobeazaldBhydephenylhydrBZone: iinn^portod. 

2,4,6-Trichlorobeazaldehydep-mtropheaylhydrazone: iinreportod. 

2,4,6-Trichlorobeazaldehyde 2,4-duiilTophenyUiydrazoae: uiiro|)orted. 

8:13N (l)Lock.E«7.M. 1532(1033). (2) Gel 10 * & Co. Oer. lOOm .lufy 4. 1908; Cen/. 1108,11 
363- 364; [C..4. 2, 3000 (mb)]. (3) Luck, Duck, Dtr. 70. 024 (1037). 

Beil. VI — 

VI,- 

Vlr(356) 


M.P. 58-59” (1) B.P. 235-236” at 746 mm. (2) 

56” (2} 234" (1) 

75-80” at 4 mm. (1) 

Note that tlic products of m.p. 44” (3). 45” (4), and 46” (5) ftirmcrly supposed to have 
been C are now regarded (I) us 2,4,6*tricliluru^^D]cthylplieiiul (3:IJ61K). 

[For prepn. of C from 2-chlor(h41-inethylpheiiol 13:1055) or from 4H;4ilr)rr>4^methyl- 
phenol (3:1535j in cold CHCb with C'ln (I); from 3-m('tliylj)lieiiu] (»h'1v.so 1) (1;17«10) 
in QHCb witli 2 moles CI2 (other isomerK are iiLso formed) see (1); fmm S^methylpheDul- 
Bulfonic acid-4 (2| in nitrobenzene S(ilutioii with Viz (other pnalucts are also formed) see 

|2).I 

C in CHCla gives with CI2 (1 mole) aim. quant, yield (1} 2,4,6-tri(ihloro-3-methylphenol 
(3:0618), m.p.46”(l). 

C in CHCls gives with Brz (1 mole) (1} 2,4-dichluni4>-l>romo-3-methylphonol, m.p. 
58-50” (1). 

0 8,4-diG]ilaro-8-methyl|dienyl benzoate; fine plates from ale., m.p. 78-7S.5” (U 
[From C with BzCl in pyridine (1).| 


:1205 2,4-DICHLORO-3-M£THYLPHENOL OH CrUsOCh 
(2,4-Dichloro-WH:rosal,) 
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O ^MNdilon-l4MfliylpheB]il bauMnotfaute.: fine ndl.-liliie pi. ftom ate,, m.p. 
69.5* (1 1. (From C with bameneBiitfonyl Khloride in pyridine (I)-] [Note tint pnn> 
imity of the m.p. of this deriv, to that of the coneHi. dmiy. of SifindiehlonhSHBethyl- 
pheiud (3:0618).] 

ID liA-Olciilon^iBetliylplienyl p^oltteneiulfaiule: shiny pi. from ole., m.p. 100-101* 
(1|. [From C with p-tolucnrsulfunyl chloride in pyridine fl).] 

S:1MI (1) Huston, Chso, /. ilm. C'Aem. Soe. tf, 42IM2I8 (1033). (2] Huston. Nesly, J.Am. 
CAsm. Soe. il, 2178 (1035). (3) Tanaka, Miirakava, Sakunoto, /. Chm. Soe. JojMn H, 875- 
m (1930); C.A. N, 708 707 (1!)82). (4) Datta, Mitter, /. Am. Chem. Soe. 11. 3038 (IBlt). 
(6> Clwu, SehweiUer, Ber. U, 030 (1886). 

3:1912 FHBNACYL CHLORIDE ^ CH» CsHjOa BelLVll- 283 

(o-CIilaniacetophrnone, ^ ' 11 I TIIi*(151) 

u-chloroacelophcnone, ® 

chloromethyl iiliunyl ^tone) 

M.P. [60* (1)1 

58* (2) 

58-59’ (3) (4) (5) (6) 

58.8’ (7) 

58.5° (8) 

57-58° (9) (71) 

57’ (10) (11) 

56.5-56.8° (12) 

56.5° (13) (14) 

56-57’ (15) (04) 

56° (16) (30) 

55-55.5’ (17) 

55* (.37) 

54Jt° (18) (154) 

54° (31) 

Colorien this, from dii. air. or Igr. — Vapors of C ore very strongly lachiymntoiy (^ 
also below). — C is insol. uc). but vidatile with steam; C is eas. sol. ale., ether, or C^a. 

[For study of soly. of C iu EtUH, C«He, Ct^U, or .acetophenone over mnge —235* to 
53.5° BOO (19): note that (' with CgHg (1 :7400) gives (19) a rutertir, m.p. -1.6°, conIg. 
76 wt. % C; 0 with acetophenone (1:5515) gives a eutectio, m.p. -i-5.9°, contg. 70 wt. % 
C (19).l 

USES OF t 

In addn. to its uses as a chem. intarmecliate, C because of its irritant and lachiymatoiy 
properties has been much studied as a chemical warfare a^ent and tear gas under the 
arbitrary designation *' ON.” 

[For general surveys from this viewpoint sec f20| (21). — C is sol, in many oig, solventB 
and is frequently loaded into grenades and shells in such solutions of which three commen 
eumpleo are " CNB ” (ronnistiiig of C -I- Cflc -I- UCl 4 )^ “ CND ’’ (consisting of C -)- 
ethylene dirhloride (3:5130)), and “ CNfl '* (consisting of C + CHCl* + nitroehlorofoim 
. {Uoropicrin). — For cxam|dm of patents on these and other types of teorgas eoTtridga 
sod munitions contg. C see (23) (24) (25) (26) (27); for use of C as insecticide eee (28).] 

[For Ji- r««ng apparatus for C P) or for miU for dismtegration of C (30) see iadiic, 
nfs.) 


B.P. 244r^245° ux. (6) 

244° (37) 

241-242° (36) 

140° at 16 mm. (1) 

130-141* at 14 mm. (3) 

120.6-120.2° at 10 mm. (12) 
120-125° at 4 mm. (15) 



SU^lt PHENACYli CBLOBIDE M 

[For m.p. /oompn. du«ram of system C + Adsnuite *’ (10db]oni44Mlhydio|difi^^ 
aiine), eutectic, iii.p. 60”, oontg. 90 juole % C, see (31)«] 

IFor studies of effect C on skin see (32) (33) (34>; for contaiiihiation of food by C see 
(35).] 

PREPARATION OF C 

From chloroicetyl chloride nith benzene. [For prepn. of C from chloroaoetyl chloride 
(3:6235) with 0^ + AlQa (yield (15) (64)) (2) (14) |36) (71) see indie, reh.) 

Fhnn icetophemme. [t'or prepn. of C from acetophenone (1 .6515) with CI2 in AcOE 
(4) (18)j in (85% yield (37)), in Igr. (38) or directly without solvent (yields 65% (6) 
(37)) (39) see Indie, refs.; from acetophenone (1:5515) fay electrolysis of its soln. in HCl 
(40), or by chlorination with aq. N-chlorourea (41), see indie, refs.) 

From benzoyl chloride with diszomethine. [For fonnn. of C from benzoyl chloride 
(3:6240) with diazometliunc in ether (72'/^ yield) see (3); note, however, that thu) procedure 
has subsequently been much disputed, and for discussion see also (42) (43) (44) (45) (46) 
(47) (48).| 

Flrom miscelleneous sources. [For prepn. of C from i^-(cr,/9-dicfalorovinyl)diethylaniiiiB 
(yield 92.6% (49)], from chloroacutonitiile (50), or for possible formn. from chloroaeetic 
acid (3 : 1370] (51 ), all with CaHaMgBr, see indie, refs.; for fonnn. of C from phenyl copper 
(52), from phenyldicliloroanine (yields: 58.5% (53), 55% (54)] (55), all with tililoroacetyl 
chloride (3:5235), sec indie, rtfs.; for formn. of C from l^hloro-2-pJiGaylpropanol-2 (styrene 
chlorohydrin) (3:9570) by oxidn. with (1) or from diphcnacylteliuride 

dichloride by oxidn. with KMn04 (5) see indie, refs.; for fonnn. of C from bcnzalaeetophe- 
none (chalcone) (1:5155) by actn. of Cla in Icr-butyl iilc. (other prods, arc also formed) 
see (17).] 

CHEMICAL BEHAVIOR OF C 

REDUmON^ 

No authentic studies on reduction of C appear to be reported. 

Oxidation 

C on oxidn. with CrOa (39), or KsCi^O; -f HsSOa (58) (13) gives bensnic acid (1 ;0715). 
— C also reduces XHaOH/.lgNOa |J3) [perhaps because of some liydrol}'BiB to w-hydroxy- 
acetophenone (1:5180)]. 

Halogenation 

Chtorinitfim. [C on further clilorination under rondltions favoring side-ohain substitu-' 
tion would be expected to yield u,u-dii;hloroaretophpnone (3:6835) and ultimately 
trichloroacetophenone (3 : 6874), but no authentic record that this baa actually been ac^hieved 
nan be found.] 

Brominatiiw. [C with under suitable conditions gives (56) ci^-bromo-dKshloroaoeto- 
phenone, m.p. 37-37.5°, b.p. 133-134° at 7.5 mm. (56). — ■ C in AcOH + NoOAo with 
Bik 08 directed (57) gives a mixt. consisting of 30% tf,&Hhbromo-aH!hloroacetoplmnone 
+ 70% ii»,w,»-tribromoacetophennne.] 

ntntioa. C in cone. H2SO4 at -20° treated as directed (9) with a mixt, of fumg. 
HNOi (D » 1.50) -f cone. H2SO4 gives (77% yield (9)) m-nitrophenacyl chloride, m.p, 
103" (59), 102-103° (J6), 100.5-102° (9).^ [Note that the other two isomeric mononitru- 
phenaoyl chlorides, viz., o-nitrophenacyl chloride, m.p. 6&-€7° (60) (61), and p-nitrophenaeyl 
chloride, m,p. 107° (62), are also known, but pr^. indirectly; note olao that no dinitrotion 
prods, of C are known.] 



in Ksjm sufttk 

BraAvioR OF C wtra OiBiK iNGdMAim: 

Wtb, mitt- iC does noC roadily hjdxolyze with aq. but on protracted boi|g. ( 04 .^ 2 D 
hn. (rt)) withR laiige of aq. sivea «i>-bydroxyaoBtophe&oiie (l:5180j.] 

With nltnraa add. C with HNO^ (from nrbutyl nitrite + HCl gaa) in dry ether givta 
(yields; 85.6% (64), 82-86% (15)) &Hddoit>-ctf 48 onitroBoacetophencHie (phenylglye^lo- 
l^drommyl chloride) [Beil. X-662, Xi-(316)1, white ndla. from CCI 4 (64) or from CCU + 
OeHs (8:1) (15), m.p. 132-133'' (15) (64). 

Wtth^PCls. [C with FCljs on distn. gives (65) a^j^chlorovinylbeoaeDe <ff,^9dtdibiD- 
styrena) [Beil. V-477, Vj-(367)1, b.p, 221 ".! , 

WA wiiNUi salts of Inoigaiiic adds. [C with K1 ( 66 ) (67) or better Nal (38) in ale. 
gives w-iodofuetophenone (phenaryl iodide] [Beil. VII-286b m.p. 30'’; for study o( rate of 
reactn. of C with K 1 in acetone at 0 ° ( 11 ) or with Nal or lil in acetone at 0 ” or -+• 10 ” (lOl 
see Indie, refs.) 

C does nol add NaHSOj (37). — C in ale. with NB 9 S 2 OS (2 moles) in aq. refluxed 20 luwr 
gives Boditun phenacylthiosulfate which with HCl gives ( 73 % yield (69)) oHneroaptoaoeto* 
phenono (phenicyl mercaptan). — C with Nas^^ in ale. at 60” gives (70) diphenaryl sulfide 
[Beil. VIll-94, VlIIi-(541)l, m.p. 70.5-77 2 ” (70), 76” (147); for use of this reactn. in dbtn* 
of C see (14). 

With ammonia. [C with NH 3 (1 mole) would be expected to give Mminoacctophenone 
(phenacylamine) [Beil. XIV-4fl, XIVi-(368)], but such direct result hss never been re- 
ported; note, however, that C (1 mole) with hexamethylenctetremino (1 mole) in CHCli 
at room temp, lor 12 hrs. gives (60% yield ( 68 )) a 1 : 1 addn. cpd., m.p. 145°, which upon 
alcoholysis with cone. HCl in ale. 3 days in cold gives (63-74% yield (^)) phenacylan^a 
hydrochloride. 

[C with ale. NH| in s.t. at 100 ° aa directed ( 2 ) gives a mixt. contg. diphenacylamine 
hydrochloride [Beil. XlV-53, XIVi-(371)], m.p. 235°, together with the hydrochlorides of 
2 , 5 ^phenylpyraiinc and 2 , 6 -diphenylpyrEzine; for discussion of mechanism see ( 2 ).] 


Behavior of C with Organic Reactants 
With //j/drooarbons (+ AlCk) 

C with CcHq + AlGi ill s.t. at 100 ° failed to react (71). ~ f! with toluene (1:7405) H- 
AlCls under reflux gives (71) a prod., m.p. 84-85°, vrhich is presumably c0-(p-tdyl)Bceto- 
phenone [Beil. VIl44S|, albhoiigh this prod, obtd. by other methods has different oonata. 

Organtc Hydroxy (or Mcrcoplo) Compounds 

With ilcoholB. iC with NaOMe might be expected to yield u-mcthoxyacetoph^ne, 
b,p. 228-230“ at 760 mm. (72) (73), b.p. 118-120° at 15 mm. (72| (73), m.p. 7-7.5° (73) 
(eoneqpi. semicarbasone, m.p. 85° (72), 129° (73) (note disagreement); corresp. 2,4-dinitn>* 
phenylhydrazone, m.p. 191-192° (73)); note, however, that no record of thir reaction hss 
been reported and the co-methoxs'acetophenone is best prepd. (71-78% yield (74)) from 
raethoxyacetonitriJe with CBH 6 MgBr; note also that C with atk. reagts. such os NaOMe 
reacts in an unexpectedly complex manner yielding (1.53) cyclic " halogen-diphenaeyls.’*] 

[C with NaOEt would be expected to yield m^thoxyaectophenone [Beil. VII1J90], b.p. 
134-136° at 21 mm. (75), 130° at 15 mm. (76), 120 - 122 ° at 15 mm. (77), /)? - 1.0552 (77), 
nS « 1.5250 (77) (corresp. oxime, m.p. 55° (75); coireap. semicarbasone, m.p. 128° (75)); 
note, however, that no record of this reactn. has been reported and the (ly-ethoxyaeetD- 
phenoae ia best prepd. ( 68 % yield (77)) cf. (75) (76) from ethoxyaoetomtrilo 
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PHENACYL CHLORIDE 


IM 


GaHtMsBr; Dote also that\C with nlk. reaffta. such as KaOEt nibctB In an uneaqieotedly 
ooinplax manner yieMing (IfiS) cyclic halogen diphenacyb.” 

^ (1 mole) with ethylene glyool (1:6465) (1 mole) in G|Hb oonig, traee of benMneaiil- 
fonio acid gives on htg. (95% yield (81 1) the conesp. oyclic ketal^ vii.| 2-(chlonimethyl)-2- 
phfinyl-l,3-dio3colanc, m.p. 67^ b.p. I44-J46** at 15 mm. (81).] 

With ^enola. [C wiUi dry sodium phenolate (78) gives ct^^henox:yacetophellone [Beil. 
VIII-81], m.p. 74^ oor. (79), b.p. 25rh~257° (78), IS?** cor. at 9 mm. (79) (ccnreBp. semi- 
carboBone, m.p. 187.0-187.5° ror. (79)); note, however, that this prod, is best prepd. (45% 
yield (79)) from phenoxyacetnnitrile with CgHsMgBr, or from phenoxyacetyi chloride 
+ CeHg + AlClg cf. (80).] 

With mercaptans. [C a-ith n-BiiiSH in ale. NaOH gives (82) phenaeyl n4>utyl suISde, 
b.p. 140° at 3 mm., DS ^ 1.058^). nS 1.5050.] 

[C with sodium 7 >-iiitrothinph(miite in aq. ale. on htg. gives (98% yield (83)) phenaeyl 
p-nitrophenyl sulfide, yel. pi. from 50-80% AcOH, m.p. 118°. — C (I mole) with sodium 
p-thiocresolate (1 mole) in MeOH hailed sevend hrs. docs not give the expected phenaeyl 
fhtolyl sulfide, m.p. 37° cf. (101): distillation of the reaction prod, gives (58.5% yield (84)) 
phenaeyl p-tolyl sulfoxide, b.p. 182-184° at 5 mm., m.p. 46° aroompanied by acetophenone; 
note that with H 2 O 1 this sulfoxide oxidizes to phenaeyl p-tolyl Hulfonc, m.p. 1 10° (see also 
below).] 

Behavior uith Carbonyl Compounds 

With iramatic aldehydes. |C (1 mole) with benzaldehydc (IJ^ moles) in ale. anth ale. 
NaOEt (1 mole) in cold rondenses with loss of HCl giving (80%, }1eld (85)) a-benzuyl-o'- 
phenyl-ethylcnc nxidq (bonzularctophemme oxide) (Lieil. XVI1)-(1%)], colorless cryst. 
from aJc. (85) or fretm cold .icetonc by liddn. of pet. ether (86), m.p. 89-lN)° (85) (86); note 
that this prod, ran also he obtd. in other iiotabi}' from bcfiz(dacetophcnonc (ehalrone) 
(1:5155) with NasOz + HCl in cold (8.5% yield (86)) or with IbiOg in alk. solii. (90% 
yield (88)) (87) (8!)}; aUJiough as and trofa stcraoiaumers arc possible., only one form is 
known.] 

[C with o-nitrubcnzaldehydc iu idi*. NaOEt (although this partiridar pidr has not artually 
been reported) should yield .similarly ci-bnnzoyl-a-(i>nitrophefiyl)etliylcne oxido [Beil. 
XYIli-(197}] since phenaeyl bromide behaves (iK)) in this fashion; note tliat fur this prod, 
the two expected geom. stereoisomers ore both formed, one with m.p. 175°, the other with 
m.p. 110°.] 

[C with Tn-nitrnhenzaldchyde in air. X.aOEt (although tliis partieulai pair has not 
actually been reported) should give simikrly c»-benzi»yI-«'-(m-Ditropheiiyl)ethylene oxido 
[Beil. XVIIi-(197)] since phenaeyl bromide hohaves in this manner (807c yield (91)); 
one stereoisomer ia known, m.p. 118° (91). — Note, however, that 0 (1 mole) with 
nitrobensaldehydc (1 mule) in AcOH satd. with HCl gas and .stood 24 his. reacts diflerently 
giving (92) m-nitrobenzalacctophenone dichloridc [Beil. VIli-(238)], m.p. 148°.] 

[C (1 mole) with p-methoxybcnzaldehyde (anisaldchydc) (1:0240) (1 mole) in ale. 
NaOEt gives (03) or-benzoyl^ -(p-mothoxyphenyl)ethylene oxide, in.p. 87° (93) (89); also 
obtd. from p-methoxybenzolacetophcnone (1:9011) wiUi idk. (89).] 

[C (1 mole) + i>-nitrobenzalacetophenune (1 mole) in acetione /dioxane with nlo. NaOEt 
(1 mole) cpvcs in 15 min. but yudd not stated (93) l,2-dtbenzoyl-3-(o-iLitropheiiyl)Gycli>- 
propane, m.p. 177° (93).] 


Behaviar <4 C with BaUv of Organic Acids 

C with salts of organic acida gives in general the corresp. phenaeyl esteni although when 
the latter are to be prepd. as means of identifioatinn of the acids the more reaotive phenaeyl 
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bromide is UBually employed; for m.p.*s of the pheoaeyl eetem d wiotu eddsof Order 1 
BeeVt]l.l,p. 6SQ. 

[C with KCN in (U. ale. on htf?. gives (47% yield {94)) Myanoaoetophenone (benioyl- 
aoetonitrib) [Beil. X-680, Xr(322)], m.p. 83^ (94), 80-81“ (05) (96); thia pind. may also 
be piepd. by other means, e.g., from i^enacyl bromide with dil. ale. KCN (60% yidd 
(97)), or from ethyl benioate witli acetonitrile + NaOEt (yields: 60% (96|, 66% (96)).] 
[t with KBCN ill MeOH (98) or EtOH (65) gives 6>>thiocyanoBcetop^one (phenaeyl 
thiocyanate) [BeU. VllI-94}. m.p. 74.1-76.6" cor. (08), 74** (90),] 

[C with sodium p-toliienesuliinate in boilg. ale. gives (100) of, (101) phenaeyl p<tolyl 
Biilfone (tf-(p-tolueiiesulfonyl)ae6taphenoati), m.p. 110" (100) (see also above for formn. 
of this prod, from C + sodium thio-p-cresolate).] 


Bekatwr of C with RMgX Compounds 

[C (1 mole) with EtMgBr (1 mole) in dry ether gives an addn. prod, which after evapn. 
nf ether, htg. at 130-140'', tuid hydrolysis gives (yield not stated (102)) bensyl ethyl ketone 
(l-phBnylbutanarie-2) [Beil VIl^iH, Vllr(lfi7)l, b.p. 222-227" (ia3), 221-223" (103), 
110^ at 13 mm. (104) (corresp. scmicarbazone, m.p. 156-156..5" cor. (105), 150-153" (103), 
153" (10G|, /1-form 152°, o-form 14/1° (104), 146" (102); corresp. 2,4-dimtrophenylhydraione, 
m.p. 140-14r (103}j; not rearr. in formn. of this prod, by this method.] 

[C with fi-hcxyii-1-yl Mgl3r in dry ether adds normally and on hydrolysis gives (107) 
the expected l-chloro-2-i)hcn3’liioiiyn-3-ol-2 .] 


Behamr of C with Aminss 

With primary aliphatic amines. [C (1 mob) \vith MeXHz (2.5 moles) in ale. for 5-6 
hrs. in cold gives (108) w-(metrhy lamina )aGetopheiiuue [Beil. XiV-50, XlVi-(369)] (cor- 
rasp. fi.HCl (23% yield (108)), m.p. 219" (108)). — 0 with n-BuNH 2 similarly gives 
(35% yield (108)) itf-(rt^butyluffiiii(i)acetophenone hydrudiloride, m.p. 214-215“ (108).] 
iC with /Sr-aminoethanol (ethanolamine) readily gives (109) iV-(i9-hydroxyethyi]phenaoyl- 
omine, m.p. 144" (109).] 

With primary aromatic aminea. [G with aniline shotild yield N-(phenacyl]Bni]ine 
[Beil. XIV.51, XlVi-(369]], m.p. 98-99" (110) (ooirwp. oxime, m.p. 105-106“ (111); 
corresp. semicarbazone, m.p. 171“ (110)); however, although Hjr rate of this reaction in 
abs. ale. at 40" (38) and in 90% ale. at 30.5" (16) cf. (112) has been studied, the usual 
metliod of prepn. of (phenaeyl) aniline is from phenaeyl bromide + aniline. — Pure 
iV'-(phBnacyl)aniline, contrary to earlier statements, is remarkably stable and can be 
exposed to air at room temp, for 18 monilis or distiUed under reduced press, (b.p. 206- 
210" at 12 mm.) without change (1 13); for important study of mechanism of convmiui of 
J^-(pheDacyl]aniliiie to 2-phenylindole see (113) (114).] 

[The behavior of C witli the three toluidines has not itself been studied but should be 
sii^r to that of phenaeyl bromide which with o-toliiidine gives (115) (116) i^-(phenalByl)(H 
toluidine [Beil XlV-52, XrVr(370)|, m.p. 91" (116), 89" (115) (corresp. oxime, m.p. 92“ 
(116)); with m-toluidinc gives N-(pheiiaryl)-i7wtoluidine, m.p. 110" (117); with p-toluidme 
Dves i7-(phenacyl]-p-toUiidme [l^il. XIV-52, XlVi-(370)], m.p. i:U“ (118), 127“ (115} 
tcorresp. oxime in two gcom. stereoisomers of m.p. 97" and 92", reap. (111)).} 

With secondary aliphatic amines. [C vrith MesNH ahould yield <i»-(dimethylaininc)- 
ne (phenaeyl dimethylamine) [Bell. XIV-^], b.p. 126-128“ at 18 mm. (119), 
^123" at 14 mm. (120) (corresp. fi.HCl, m.p. 174“ (120), corra^. fi.HBr, m,p. 184^ 
‘ (121), corresp. fi.PkOH, m.p. 150“ (119), 143" (122), 141“ (123)); note, however, 
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that tbia paitieiilar cambuiation of reactants has not aetuaDy beeft reported and that the 
u-(diinethylainino)acetaphenDne ia usually obtd. from phenacyl hrmide with MeiNH 
|11P> (121), or ftom dimethylaii]iQoaoBt-J\r|iV'Klim with CaHftMgBr (80% yidd 

1120X125)).] 

l6 (1 mole) with EtiNH (2 moles) in C ^ stood 2 days at room temp. ppts. EtgNHJIGl 
and gives (65% yidd (125)) w-(diethylamino)acetDphenoiie, b.p, 14&-152‘’ at 30 mm. 
U26), fS - 1-5180 (125).] 

(C + bu-(^hydrox>'eihyl)amine (diethanolamine) m GeH« on long boilg. gives (100) 
tf-pbenacyl-5r,JV-&u-(/3-hydroxyethyL)aminep m.p. W (109).l 
^tb secoadaxy heterocyclic amines. [C with piperidine in diy ether splite out HCl 
and yidds (126) u>(piperidiuo)aretophenone (i\r-(pheiiacyl)piperidine) [fiei]. XX-42], 
b.p. 180-lBr cor. at 26 mm. (127), 15r at 15 mm. (128), 163-164° at 13 mm. (126), « 

l. 0430 (126), - 1.5408 (126) (corresp. fi.HG, m.p 226-227° (129), correap. fi.HBr, 

m. p. 227-228** (135), corresp. orime, m.p. 112-115° (130)).] 

[C with morpholine in dry ether ppts. morpholine HQ and yields (131) u-(moipholina)- 
Bcetophenoiie (iV-(pheuacyl)moiphciline). m.p. 50-52° (132) (corresp. &.HC1, m.p. 222- 
223° cor. (133), 219-223° (134), 213-214° dec. (131), 212-214° (132); corresp. fi.PkOH, 
m.p. 156-157° (132)).] 

[C (1 mob) with iV^-phenylpiperasine (2 moles) in dry ether nt room temp, for several 
hn. (136) or C (1 mole) with JV'-phenylpiperaaine (1 mole) + sliglit excess anhydr. Na 2 COi 
in ab. refluxed ^ hr. (136) gives 80^% ^ncld ^-phemicyl-A''-phpnylpippra 2 ine, m.p. 
106-108° cor. (136) (corresp. 6.HQ, m.p. 210-212° cor.; cormsp. oxime, m.p. 157-158° 
cor. (136)).] 

[Note, however, that C with 3-<!arbcthcixy-2-melhylpyrrob -f AlClj in OS 2 does not 
acylate the nitrogen but gives Iriedcl-dWta type reaction gelding (137) 3-carbethoxy-2- 
methyl-5-pheiiacyIpy]T(jle, m.p. 205°.j 

With tertiary aUphatic amines. [Direct addn. of C to MeaN appears not to have been 
reported; the quaternary salt to be expected, vis., phenaeyl-trimethyl-ammonium chloride, 
m.p. 204° dec. (138), 202° (121), has been prepd. indirectly .] 

With tertiary aromatic amines. [The quaternary salt, vis., dimethyl-phenyl-phenaoyl- 
axnmonium chloride, to be expected from C -f dimethylaiiiline is unreported.] 

With tertiary heterocyclic amines. (See also below under (^'s.) 

[C (1 mule) with pyridine (1+ moles) in dry Celli on warming gives (25% rield (130)) 
ph^acyl-p^Tidinium chloride, m.p. 100-110° (139), 113° (140); note that this prod, with 
aq. 20% NaOH at room temp, undergoes cleavage giving (06% yield (141)) bensoic arid 
(1:0715) and (30% yield (141)) JV.methyIpyridone-2 [Beil XXl-268, XXIr(278)l. b.p. 
127° at 12 mm. (141). For study of rate of addn. of C to pyridine in alo. solii. at 55.6° 
(1^) or in 90% ale. at 30.5° (16) cf. (112) see indie, refs.] 


Behaowr of C with ArylhydmiTies 

(See abo below under ^ C w'ith many arylhydrasines does not yield the correip. 
Biylhydraaones because the reaction takes a different course. 

C (2 g.) with phenylbydrasine (1.4 g.) in wann EtOH (20 ml.) contg. NaOAc.3H|0 
in aq. (10 ml.) ppts. (14) a yellow solid, m.p. 137° dee. 114), regarded as l,3Hlipbenyl- 
(l,2-^acyclobutene-2). — Similarly, 0 with o-tolylbydrasioo gives (14) l-(o-tdyl)^ 
phenyi*(l,2Hliaaacyolubutene-2), m.p. 147.2° (14); C with p-tdlylbydraaine gives (14) 
l-(2>4olyl)-3-phenyl-(l,2'^liazacy('lobutene-2), m.p. 150.8° dec. (14); C with ^tropfae^b 
bydiaime gives (14) l-(p-nitrophenyl)-3-pheny1-(l,2Hiiaiacyclobutene-2), m.p. 1*^ dec, 
(14). ^ pPor further diw'ussion of structures of those prods, see slao (143).) 
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6 wthifawmirthBiw in diy rther + M»OH for 1^ to. pTW ffB% yield <M4)) 3-ditoB>» 
-ciKnyiinpaiie (oMiUonniMdisi^iihieiiyl^tlqtaiB midt), b.p. l^ur lA 

l7inin.U44).| 

1 

• CSdaromothyl pheayl kotoiime: ciyst. from GSi^ m.p. 88.5-^*’ (4|, 88-99" (17)* 
{F^ C (1 mole) + hydnaylamine faydrochloii^ (3 molflB) in ^1. kloQH rtoiod 
otemight, prod. ppkl. by addn. of aq, |4f; note that this oxime on Beekmann mir. 
with PCU gives (4) (tHihloroacetanilide, m.p. 134.5** |5).] 

0 GUoroiiiofhyl fhenyl ketone 8,4-dinitroiA0ayUiydnzone: orange oiyat., m^p. 212" 
oor. (145|. [See above for behavior of C with vaiioiiB other aiylhydmmaB.] 

O Chloromethyl phenyl ketone umwaihanme: m.p. IBO** on " Maqueime bloc ” (!)» 
156” (146), 140” (147). [From C (3.1 g.) in ale. (25 ml.) with aemjcaibandfi 
chloride (2.2 g.) in aq. (12.5 ml.) at 40" on addn. of NaHCO) (1,7 g.) in Bmnlliii- 
orementa; yield 71% (147); for study of chem. behavior of this prod, see (147).) 

— — JV-(FhBnacyl)phthiyinide (ci>-phtfailimidoaceto|iheQone) [Beil. XXl-479]; m.p 
167” u.c. (148), 1G6" (140). [This prod, has never been report^ from C + K phthdi* 

. mide but has been propd. indirectly. However, for its prepn. from phenacyl hnimUa 
with K pbthalimide see (150).] 

— .V-(Aenacyl)tetraGhlorophtliilifflide (b)-(tetraddDro|difheliinido)ecetoplie!^^ 
pi. from CHCyla on pouring into Me()H, m.p. 258-250" (151). [From C (7) or phenaqyl 
bromide with K tetraclilorophthalimide (151).J 
0 Condenution prod, from C with /7-methyM-^rarboh7drB2ido)pyiidinium p-tehaanii- 
snlfoiiate; oryst. from £tOH /other 1 ;l, m.p. 120” oor. (152). [From C -h the quat 
salt of nicotinic acid hydrazido with methyl p-toluenesulfonatc |152)J 
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(1897). (98) Rabcewiri-Zubkowaki, Kaflbiaka, Roctniki Chem. 12, 055 560 (19,30); Cent. 1212, 
II 3274; not in C.A. (09) Aiapidea, Ann. 242, 10 12 (1666). (lUO) Arndt, Maitiua, Ann. 412, 
281 (1932). 

(101) Gilman, King, J. Am. Chan. due. 27, 1140 (193.3). (103) Tiffeueau, Ann, ehim, (8) 11^ 
388-360 (1007). (103) Dionuinn, Htm-ena, y. CArm. dw. 1112, 2611. (104) Letx Drolettaka- 
Qomhinaka, Bidi. toe. ehim. (4) 41, 1770 (1931). (105) Tiffenean, Cahnmann, Balt. toe. ehim. 

(5) 1, 1882 (1035). (106) Tiffeneau. Fuiirneau, Compl. rrnd. IM, 699 (1968). (167) Tiffanaau, 
Deux, Compl. rmd. 213, 753-756 (1941); Cmt. litt, II 1558; C.A. 17, 4049 (1043). (108) 
H]rde, Browning, Adame, J. Am. Chm. Sac. ft, 2290-2201 (1028). (109) Brighton, Reid, 
J. Am. Chem. Sac. IS, 479 (1943). (IIU) Buarh, Hefele, J. prakl. Chem. (2) 81, 431-432 (1911). 

(Ill) Buach, Kiiminerer, Ber. 88, 652-653, 656 (1030). (112) Baker, J. Chem. See. INI, 
1128-1133. (113) Crowthcr, Mann, Purdic,J. CArm., dor. 1942, 58-66. (114)Verkade, Janetaky, 
Bee. Irn. cAim. tt, 763-774 (1943); C.A. 38, 0264 (1044). (116) Biachler, Brr. 28, 2865-2827 
(1802). (lie) Buach, Str&ti, J. pmkt. Chem. (2) 182, 27 (1937). (117) Cooper, CampbeU, 
/.CAem. doc. 1228, 1210. (118) Ldlmann, Donner, Ber. N, 167-168 (1600). (119) von Braun, 
Wauabach, Ber. N, 2425 (1929). (120) Eidebeni, ArcA. Pham. 2M, 49-63 (1042); Cent. 1241, 
II 1227; C.A. 28, 4927 (1944). 

(121)' Rumpel! AreA. Pham. Ul, 223, 234-238 (1600). (122) Thomaon, Steveni, /. Chm. 
doe. IIR, 2610, (123) Stevena, Cowan, MacKinnon, /. CAem. doc. till, 2873. (124) Eido> 
beni (to Chem. Werke Albert), Ger. 661,840, Ort. 3. 1939; Cmt. IIH, II 4281; CA. 87, 2376 
(1942); Ger. 651,843, Dot. 16, 1937; Cent. IIM, I 688; CJI. N, 888 (1638). (128) Marvel, du 
Vigneaud, J. Am. CAem. See. M, 2068 (1624). (126) DuFraieae, Moureu, Bidt, tee. cAwi. (4) 41, 
472-473 (1927). (127) Babe, Schneider, Ber. 41, 874-878 (1006). (128) Woglar, Aaiik, Ba. N, 
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12B8 (1907). (129) CromwiBU, J. Av%. Chan. 8oc. il, 908 (1941). (130) Cromii^ll, Caughlaa, 
Gilbert, J. Am. Chem. Sac. 99, 400 (1944). 

(131) Eidebeni (Chem. Werke Albert), Ger. 967,356. Nav. 9. 1938; CvnL 1919, 1 1410; C.A. M, 
3287 (1909). (132) Mbmil. Rcmb, J. Am. Chtm. Soc. it. 2888 (1940). (103) Bubin, Dey. J. 
Org. Chem. 0, 67 (1940). (134) CronweU. J. Am. Chem. Son. 93, 2699 (1940). (130) Dusn, 
Bterena, /. Chem. Soe. 1194, 281. (136) Hampton, Pollard. J. Am. Chem. Soe. 19, 2446r2447 
(1937). (107) Fischer, Barat, Ann. 013i 238 (1934) . (138) Alicar, Hickey. Sheny, Free. Bog. Ifiah 
Acad. 49-a, 109-119 (1943); C.A. 87, 0659 (1943). (139) Babcock. Nakamura, FVuoil, /. Am. 
Chan. Soe. 04, 4408-4409 (1932). (140) Marvel, Scott, Amatuti, J. Am. Chan. Soe. 01, 0038 
(1929). 

(141) Babcock, Fueon, /. Am. Chem. Sac. 06, 2946-2047 (1903). (142) Clarke, /. CAem. Soe. 
97, 427 (1010). (143) Bodforsn, Ber. 72, 46M-482 (1939). (144) Admnaon; Kenner, /. Chem. 
Soe. 1999, 185. (145) Allen, Ricbmond, J. Org. Chem. 2, 224 (1937). (146) Knopfer, AfonatiA. 
U, 108 (1910). (147) Hoogoveen. van Hoogetrateu, Bee. irav. ehm. 02, 376-384 (1933). (146) 
Gabriel. Her. 41, 242. Note 1 (1908). (149) Wanag, Vanberge. Ber. 70, 1562 (1942). (150) 
Gabriel, Ber. 41, 1132 (1908). 

(151) Allen. Nicholla, J. Am. Chem. Soc. 09, 1409-1410 (1034). (152) Allen, Gatee. /. Org. 

Chem. 9, 006-601 (1941). (153) Widman, Ann. 499, 86-130 (1913). 


3:1920 1»2A4A6-HEXACHL0R0HEXENE-3 CeHeCla Bdl. S.N. 11 

Cl Cl Cl Ci Cl Cl 

djHr-d;— t!:— in, 

II.P. 68-50“ (1) B.P. 110-110° at 8 mm. (1) 

Colorlras ciyst. froni pet. ether. 

[For prcpii. from hcxadicrie-2,5-yno-^l (divinylacetylnie) ( 2 ) with excess Clg in CCU 
for 12 hm. ( 10 % yield ( 1 )) see ( 1 ).] 

C foils to rcoct with CI 2 even at elevated temperatures in light, and is unaffected by hot 
HNOa or by O 3 ; alk. KMn 04 causes complete decomposition ( 1 ). 

9:1299 (1) Gaffmuii. Carothere, J. Am. Chem. Soe. 50, 2040-2047 (1033). (2) NieuwlBiid, 
Calcott, l^wiiitig, Carter, J. Am. Chem. Soe. 53, 4200-4202 (1931). 


3:1265 l.l,l,3,3-PENTACHLORO-2- 
METHYLPROPANE 


M.P. 59.5« ( 1 ) 


ClCHs- 



CiHsQfi 


Beil. S.N. 10 


[For propn. of C from l,l,3-trichlaro-2^ethylpropene-l (3:5025) with dg see ( 1 ).] 
2:1990 (II Jacob, BulL toe. cAtm. (5) 7, 581-5H6 (1940). 
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CHLORAL HYDRATE 


leo 


iisfo CHLORAL BTORAIB CI 1 C-CH--OH GAOyCb 

BaiLI.Ott 

1^(080) 

M J. Ao-eo" 

ID (2) 


n* 

(3) (4) (5) 



(6) 



17) 


51.4° 

18) 


50.S' . 

19) 


50.4-50.6° |10> 



HD 


48.1° 

117) 


47.4° 

(«) 


46.1^7.5° 

(10) 


46-47° 

(12) 


46° 

(13) 



[See aleo anhydroua cliloral (3:5210) and chloral cthyliilcnliolatc (3:0860).] 

The m.p. of C ia profoundly affected by mode of heating and by pressure (1) (2) but 
when taken in test tube in ord. m.p. apparatus is claimed to be consistently 59-60° (2). — 
[For especially cictensive studies on the m.p. of C see (1) (2) (6) (10).] 

C undergoes a transition point at 32° detectable by dilatometric methods (15). Furtlier* 
more, C on heating dissociates into anhydrous chloral and H 2 O; the temperature at which 
disBocn. begins is unknown, but dissocn. is complete at 78° (15). 

Ordinsiy Cis definitely the monohydrate, but other hydrates of chloral (3:5210) have 
been olaimed (6). However, the suggestion (16) that C may exist in two modifications 
appeara to be discredited (6) (10). 

[For study of crystal structure of C sec (18); for density and refrartive index of various 
sobs, of C in aq., EtOH, or toluene see (12); for study of toxicity of C sec (19).] 

Note that C on 'htg. does not give inflammable vapor (diff. from chloral ethylalcoholate 
(3:0800). 

C is eas. sol. in aq. or ale.; much leas sol. in CHClg or toluene. [E.g., 1 pt. aq, dissolves 
following parts C at indie, temps.: at 0°, 2.4; at 5°, 2.9; at 10°, 3.8; at 15°, 4.9; at 20°, 6.6; 
at 25°, 8.3; at 30°, 10.1; at 35°, 12.1; at 40°, 14.3 pts. C (20).]- Aq. sobs, of C are fre- 
quently designated as chloral sirup; fur bt\idy of stability of such solns. sec (21). 

CHEMICAL BEHAVIOR OF C 

Important note. The chemistry of chloral hydrate (C) on one hand and that of an- 
hydrous chloral (3:5210) on the otlier is so closely interwoven that the division of material 
between them in this book is necGHsarily arbitrary. Most of the definite chemical reactions 
of chloral hydrate have been associated with the text of anhydrous chloral (3:5210), 
wboh diould always be consulted. Certiun methods for the detection and for deteiminar 
tion of chloral and chloral hydrate, however, are brought together here under the latter. 

Detebminatiqn of C 

For the quantitative detn. of C several different principles have been emjdoyed as further 
eqdained below. 

By bfiluirior with alkali. This method is bajsed upon the fact that C with aq. aJka)j 
ludeigDOs io^drn/ytic cleavage to CHCh (3:5050) and formic acid (1:1006); since the 
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latter u neatndiied 1 e^v^ent of alkali is used up for each mole of fomiic add paodusod 
and Hierefore for each mole of C originally pieaeat. Binoe on tdi^ one hand the CHCSll 
produced ia readily volatile and since on the other it is itself attacked by the exoen alkaSi 
some Btandaidization of conditions is required. The process usually mvdves use of a 
known amount (exoesa) of standard alkali followed by back titration with standard add. 

[For especially valuable summaries and discusaion of this method aee (22) (23); for ad- 
ditional materia] on characteristiGB of this method see (24) (25) (26) (27) (2U (89) (SO) 
(31) (32) (33) (34) (35) (41); for discussion of detn. of the foimate produoeid see (22).] 

If the sample contains other substwces iriiich independently react with alkaK and 
thus interfere with the above method, C may be determined by reduction to acetaldehyde 
( 1 : 0100 ) and characterisation of the latter. E.g., G with Zn + atrong HQ (36) (37), or 
with Zn + dil. H 2 SO 4 (37) (38) (27) cf. (42), gives acetaldehyde (1:0100); this may be 
detd. as p-nitrophenylhydrasone (36) (or otherwise) or if was used total chloride 
ion may be determined (42). This reduction to acetaldehyde is of value in detn. of C in 
preeence of CHCls (3:5050) or of a,a,^trichloro-ri-butyraIdehyde (“ butyrchloid ") 
(3:5910) (38|. 

By detennination of total chlorine as chloride ion. Tn addition to the reduction methods 
(kfientioned in the preceding parsfpraph) for conversion of all the chlorine of C to chloride 
ion, this may also be effected by complete hydrolysis with alkali (usually alcoholic alkali 
best ill pressure bottle (30)) (40) (41); for extensive review of methods based on this prin- 
ciple see ( 22 ); the total chloride ion is afterward detd. by conventional methods. 

By ozidatioa methods. By appropriate reagents C can be oxidized to trichlonaoetie 
acid (3:1150); by use of a known amount (excess) of standard soin. of oxidant foUolrad 
by back titration to determine residual oxidant, the amount norresp. to oxidn. of C oan be 
detd. For studies of this method using I 2 ( 22 ) (42) (34) (43), Brz (42), KMnOi (42), or 
(NH 4 ]i 3]08 (44) see indie, refs. 

DETBCnON OF C BY VARIOUS CoTiOB REACnONB 

With various phenolB. (For color tests with resorcinol (1:1530) + aq. slk. (46), with 
pyrogallol (1 : 1555) +06% n 2 S 04 (use in distinction from “ butyrchloral ” (3:5910) (46)), 
with phloroglurinol (1 ;1620) + aq. alkali (47) (40) see indie, r^s.] 

[For behavior of C with resorcinol (1 : 1530) + KBr + ronr. H 2 SO 4 see (52).] 

With pyridine + aq. alh. Since C with aq. oik. on warming gives CHOU (3:5050), 
detection of the latter by means of the pink to red color produced with pyridine in pres, 
of cone. aq. alkali (Fujiwara reaction) may be used as indirect test for 6 (48) (51). Note, 
however, that the test is not specific since it is given by various other trihalogen compounds. 
[For further information on the Fujiwara reaction see also under trichloroethylene (3 : 5170).] 

With fudisin-aldehyde reagent. Note that C (unlike chloral (3:6210)) does nol give 
color with fuchsin-aldehyde reagent (50). 

O l,l,l-TrichlQro-2-inefhylpropanol-2 C^Chioretone’'): M.p. 96^ Convert C with 
aq. alk. to CHCb (3:5050) and derivatize the latter by combination with acetone to 
" chluretone*' (3:2662). 

8:1M (1) Banchetti, Ann. eAtm. applieata II, 422-A2R (1041); Cent. IM, II 1779; CJL. 18, 
2313 (1944). (2) Banchetti. Ann. chim, appfioofa 31, 463-466 (1941) ; Cen/. IMI. II 2677; C.A. 
18, 2314 (1944). (3) Ingnld. /. Chem. Sac. lU, 1530-1537 (1924). (4) Meyer, Dulk. Ann. 171, 
74-76 (1874). (6) Petrikaln, Hochberg. Z. phyaik, Chm. B-ft. 306 (192B). (6) van Bosun, 
Z. phyaik. Chm. iS, 681- 712 (1906), (7) TSakolotoe. BttU. aoe, chm. (4) II, 2B2-283 (1013). 

(8) Bi^uoei, OoMB. chim. ttoZ. 41, 1 527 (1013). (0) Ranuay, Young, PHil. Tnma. 177, 1 77 (1886). 
(10) Wolf, J. Phya. Chm. 4, 21-32 (1900). 

( 11 ) laeobeen, Ann. 117, 243-248 (1871). (12) BndcAfi, Z. phi/rifc. Ckem. Kl , 426-447 (1901). 
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(13) Pwwnuw, Cmfl, tend, N, 1303 (IBOO). (14) Betthdot, Am. cMm. (0) 12| 636 (1877)- 
(IS) MounfiBld, Wood, J. Chm. See. 1166, 403-400. (16) Pope, J. Chen. See. 75, 4SIM60 0809). 
(17) Surnakow, Efremov, Z. pht/tih. Chen. 86, 401-413 (1913). (13) EDiott, Z. JCriit. 60, 180 
(1937); Cent. 1618, 1 1104; C.A. 88, 1098 (1933). (10) Aduna, J. PhamaeoL 76, 34IM4S (1043); 
C.A. 27, 6035 (1943). (20) Speyera, Am. J. Set. (4) 14, 294 (1902). 

(21) Danckworth, Arch. Pham. 186, 197-205 (1942); C.A. 17, 2510 (1943). fdO) Wataan. 
Am. J. Pham. liS, 606-525 (1930). (23) Waaton, KUia, Chan. Nem 66, 210-211 (1007). 
(24) Meyer, HaSter, Bar. 6, 600-601 (1873). (25) Khait, Ukram Goeudant. IittL EkapU. Fam, 
(Kharkm) 1016, No. 3. 30-81 ; C.A. 38, 2812 (1942). (26) Goretaku, Farmateiya 1646, No. 6, 
31-33; C.A. 36, 2678 (1041). (27) Meillere. J. pham. chim. (3) 11, 145-147 (1930) ; Cant. 1686, 
1 3221 ; C.A. 64, 4686 (1930). (28) Andren, J. pham. chim. (8) 8, 453-465 (1926) ; Cant. 1666, 
I 1846; C.A. 86, 3775 (1929). (29) Andron, Bull. loe. pham. Bordeaux 64, 199-201 (1926); 
Cant. 1987, 1 1874; C.A. 81, 2045-2046 (1927). (30) Pleury, Malmy, J. pham. chin, (S) 8, 
537-642 (1928); Cent. 1986, 1 2092; C.A. 83, 3775 (1920). 

(31) n«nooia, /. pAorm. ehim. (8) 7. 54-67 (1928); Cant. 1668, 1 1898; C.A. 88, 1652 (1928). 

(32) Brugaaa. Bull. loe. pham. Bordeaux 86, 12-17 (1928) ; Cant. 1168, 1 1986; C.A. 83, 4014 (1929). 

(33) Bell, Pham. J. (4) 85, 4-7 (1007); Cant. 1667, II 1019; CA. 8. 448 (1008). (34) KoltboS, 
PAann.1PaakbIiid66,2 (1023);rf. Z.anal. CAam. 64,454 (1924). (35) Gamier, But/. act. pAonnaeoI. 
it, 77-82 (1908); Cant. 1168, 1 1402; C.A. 4, 234 (1010); rf, Z. anal. Chan. 46, 249 (1910). (36) 
Griebel, Waiaa, Z. Vnlereuek. Lfhaum. 56, 163 (1928). (37) Peraoniio, Ann. 157, 113-115 (1871). 
(38) Jona. (Korn. fam. chim. 61, 57-50 (1012); Cant. 1618, 1 1148; C.A. 6, 1337-1338 (1012). 
(30) Wallia, Pham. J. (4) 88, 162-163 (1906) ; Cant. 1666, 1 1053. (40) Lonnand, J. pham chm. 
(8) 9, 151-163 (1929); CaiL 1386, 1 2000; C.A. 83, 3775 (1020). 

(41) Brugeaa, Bull, eoe. pharat. Bordeaux 66, 78-83 (1928); Cent. 1988, II 601; not in CA. 
(42) Schiricker, Z. anal. Chem. 116, 161 165 (1937). (43) Rupp, Arch. Pham. 841, 326-328 
(1003); Bee alao oorrertion Pham. Znttralhalle 64, 161; Cant. 1923, IV 433. (44) Ruiera, TVoni. 
Boy. Sot. Canada (3) 17, III 164 (1923) ; Cant. 1884, II 516; not in C.A. (45) Wore. CAamiat and 
Bruflptat, 183, 282 (1935); Cant. 1936, I 1667. (46) Gabutti, BolL chim. Jam. 48, 777-778 
(1003); Cent. 1964, I 480-481. (47) Jawnromki, Z. anal. chm. 37, 60- 61 (1898). (48) Robb, 
/. But. CAem. 58, 641-642 (1923 /24). (49) KuIWr, Preirnuui. Fam. Zhur. 18, No. 3, 12-14 
(1940);CeBt. 1948, 1 1531- 1532; C.A. 37, 2883 (1943). (50) Srhniidt, Bcr. 13, 2343, Note (1880). 

(61 ) Adama, J. Phamaeal. 74, 11 17 (1942) ; r.A. 36, 1343 (1942). (62) Peaea, J. pham ihm. 
(8) 88. 68-69 (1035); Cent. 1936, 1 1060; C.A. 86, 1517-1518 (1930). 


8:137S aiOp^TlUCHLOROPROPIOniC ACID CaHiOjCli BeiLH — 

^ n,- 

CHr-G-COOH IIr(a*8) 

dll dll 


1IJ>. [eS-66’ (4)1 
60° (1) 
60-5S° (2) 


ColoriesB very hyi^oscopic rjyst.; note that m.p. ia rapidly lowered by ezpoeun to 
moist air |1). — Eas. sol. aq., air., CfiHe; best rrystd. from CS 2 . 

[For piepn. of C from a,a,/9-trich]oropFopionaldehyde (3:903.1) by oxidn. with fumg. 
HNO| (2) (1) or by aq. acid solns. of chlorates + cat. (4) see indir. refs.; from 1, 2,2,3- 
tetrachlonbutene-3 (3:9060) by oxidn. with excoes aq. KMnOi see (3).] 

6 titrates readily as monobasic acid; jNeut. Eq., calcd. 177,5; found, 176.6 |2). 

[C in abs. ale. contg. a little refluxed 1 hr. gives (2) ethyl 1,1,2-trichLoropiopionatep 
b.p. 121" at 65 mm., - 1.36, ni® = 1.458 (2).] 

[For conversion of C to acid chloride with or S 1 Q 2 + Ch + cat. see (5).] 

S;lS7i (1| Muakat, Becker, J. Am. Chem. Soc. 69, 617-618 (1930). (2) Berlande, BvU, soc. 
ehim. (4) g7, 1302 (1925). (3) Berchet, Csrothern, J. Am. Chm. Soe. U, 2008 (1933). (4) 
Hump (to PennsylvaniB Salt Mfs- Co.), U.S. 2,370,577, Feb. 27, 1945; C.A. S9, 4086 (1945). 
(6) Idchty (to Wingfoot Corp.), U.S. 2,361,662, Oct. 31, 1044; C.A. St, 2297 (1045). 
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ACID 1 I 

f Trichloiocwtoiiio aeid ") ’ V^OOH 


ILP. 60' (1) 
57.8° <2) 


B 236-938° \ 




BalL n - Z90 
nr(124) 
llr(24ff) 


CdoriflBd hygiOBoopic Ifts. or ndk. finm pet. ether; deliqueflces in moist air to yield an 
oil sol. in 20-25 pts. aq. |4|. [New comml. prod. (1042) in TI.S.A.] 

[For prepn. (100% yield (5)) from a,Oj^-trichloro^t^butyraldQhyde hydrate (nrbutyr^ 
chloral hydrate] (3:1905) via actn. of 2 pla. fmng. HNOs (D = 1.504) at 30° {5} (61 or 
with aq. acid solna. of chloiutes + cat. (8) see indie. ref».; for prepn. from a-chlorocrotonic 
acid (3:2760) or MhlororiBOGrotanic acid (3:1615) by addn. of Cb sec (4|,| 

C with Zn dust and aq. gives excellent yield (51 of o-chlorocrotonic acid (3:2760), m.p. 
99-100° |5). 

NaA on warming |4) or boilg. |3| with aq. dec. into COs and 1,1-dichlaropropene-l 
(3:5120)j b.p. 78°. — PbAs (7) or PbAi.2HsO (3| is iiisol. cold aq., spar. sol. botaq., but 
eaa. sol in ale. or ether. 

C with PGIb (3) yidds a|a,0-irichloro^jutyTyl chloride, b.p. 162-166° (3|. 

— Methyl a,a,^-triGhloro-n-butyrate: unreported. 

Ethyl a,a,^-triGhloro-n-hutyrate: b.p. 212° (see 3:6380). 

— ^ aia,/J-Tridiloro-n-butyramide: scales from ale., m.p. 96° (3). [Fmm ci,aj^4iri- 
chlonMirbulyryl chloride (above) with cone. aq. NII4OII (3).] 

aia,d-Ttichloro-ii-butyTanilide: unreported 

ii/xid-'Tdchloro-n-butyr-a-aaiihthalide: unreported. 

1:1286 (1) Eahlbauin. Ber. 12, 2337 (1H70). (2) Kendidl. /. Am. Chrm. Soc. 16, 1231 (1914). 
(3) Judauu, Ber. S, 785-788 (1870). (4) Valuiitin, Brr. 28. 2601-2603 (1895). (5) Roberts, 
/. Chem. Soc. 1628, 77B. (6) Eranipr. Piimor, Ber, 8, 389 [1870), (7) GariBroUi^ThinnlMh, 
Ann, 182, 184 (1876) . (8) Flump (to renu^-lvauia Salt Mfg. Co.), U.S. 2,370,577, Feb. 27, 1945; 
C.A. 86, 4066 (1945). 
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CioHTa BaiLV-541 




CO 

Vi-(*88) 

Vr(445) 

M.P. 


BJP. 


- 1.60787 (12) 

61° 

(1) 

256.6° cor. 

(20) 

60° 

(2) 

256° 

(2) 

> 1.178) (12) 

69.5-60° 

(3) 

955 . 6 ° cor. at 762 am. (10) 

68.6-50.8° 

(41 

964-266° ogr. at 751 mm. (13) 

(fSf - 1-681) (12) 

59° 

(3) 

951-259° 

(181 


58.6° 

(6) 

191-199° at 

12 mm. (12) 


58.5° 

n 

119.6-118.8° at 

Umm. (4) 


58-59° 

(8) 




58° 

(9) 




57.4^57.8° 

(10) 




56.7° 

(11) 




5a5° 

(18) 




56° 

(12) (13)114) (21) (27) 



55° 

(15) 





IFor Inddoronap^itAafens see 3 : 6878.) 
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Cdlorlosa Ifta. ffom ab.; eaa. sol, alc.| eUnTi GHQi, CSj, — Yolaiib with Btesm, ' 

{For prepn. from /S-oaphthylaiiiioe [BeH. Xn-1265, XllIi-(532)] via diasotuation and 
use of O 02 CI 1 reaction (yields: 00-25% (17), 82% (15), 75-^% (16)) |3) or even on boilg. 
diasoniun salt aoln. with cone. HCl ( 1 ) (18), or from diazonium /ZnCU cpd. on addn. to 
phenol at BO” (44% C + 35% hydroxybiphenyl + 13% diphenyl ether (39)), see indie, 
r^s.; from | 9 -naphthol (1 : 1540) mth FCU at 135-140“ for 24 hrs. as directed (30% yield 
(10}) (20) (13) cf. (16) or from frM-Gd-naphthyl)pho 6 phoric acid dichluride by htg. at 310° 
(21) or from sodium ^-uaphtholate with PCI 3 in toluene (55% yield (22)) bm indie, refs.; 
fhun sodium ^naphthalcnoaulfunate with PCls via conv. to ^naphthalenesulfonyl chloride 
and distn. of latter with a second mole of PClg see (13); from mercury bis-(/3-naphthyL) 
with SCXIli see ( 2 ); from di-^-uaphthyl sulfonc witli PQb see (23); from Ochloronaphthoic 
aeid-l (3:4845) by decarboxylation in quinolbe at 225° in pres, of copper chromite cat. 
see ( 8 ); for formn. of C in small proportion from l-chlorouaplithuJene (3:6878) by htg. 
with AICI 3 (0) or from naphthalene dichloride by actn. of alkali (24) see indie, refs.] 

[For aepn. of C from l-chloronaphtluilene (3:6878) by fractional freesiiig of appropriate 
Bolutiona see (25).] 

[For thermal anal, of systems of C with SbClg (14) ( 20 ) or SbBrg (14) see indie, refs.; 
with 0 -naphthol (1:1540), with j^-naphihylaniine, or with 2-inethylnaphthalene (1:7605) 
see (5), with PkOH see | 11 ).] 

[CS with even twice calrd. amt. 5% Na/Hg in ole. for 22 hrs. is not reduced but can be 
recovered almost quant. (27).] 

[C with Li in dry ether subsequently treated with Me 2804 gives (43% yield |28)) 2 - 
methylnaphthaleue (1:7605). — C with cblorobcnscne + Na in xylene refluxed 12 hn. 
gives small yield (38) 2 ~pheriylnapht]iivlenc [Beil. V-687], m.p. 101.5° (38).] 

[C with strong ale. KOH in s.t. at 220 ° is unchanged (13), but C with 5 moles 3-25% 
aq. NaOH htd. under press. 1 hr. at 350-360° in pros, of Cu gives (29) a mixt. of ^-naphthol 
(1:1540) + »-naphthol (1:1.500) if. (30).] 

[C on mononitration as directed (31) gives 2 -chloro- 8 -mtronaphthalcne [Beil. V-556}, 
yel. ndls. from oIc., m.p. 116° (31) (of the other theoretically iKiasiblc monouitro C isomers 
only the foDowing arc known, and these have been prepd. indirectly; ^iz., l-nitro- 2 -c.hlorD- 
naphthalene, m.p. 90-100° (32), 3-nitro-2-chluronaphthaJ(;Tie, m.p. 105° (33), 4-nitro-2- 
chlonnaphthalene, m.p. 79° (34), 5-uitro-2-chlurunaphthulcnc, m.p. 100.5° (37).] 

[C on ^nitration with fumg. HNOa (17) is claimed tu yield 2-rhloro-l,6 (?)dimtronaphtha* 
lene, pale yd. ndls. from ale., m.p. 174° (1 7); in the prra. of H 2 iS 04 , however, the some author 
(17) regards the prod, as 2 -c,hlori>-l, 8 Ndinitrunaphthalene, pule yel, ndls. from AcOH, m.p. 
175° (17), and no later work appears to be recorded as to whether these ore the same and 
if 80 which.] 

[C on trinitration, n.g., by soln. in 8 pts. abs. HNO 3 at 0 °, or better (38% yield (15)) by 
addn. of C (2 g.) to a mixt. of abs. HNOa (16 ml.) + cone. H 2 SO 4 (8 ml.) at 0 °, folbwed 
by waiming as directed, gives 2 -cliloro-l, 6 , 8 -trinitronaphthalene, pale yol. cryst. from 
AcOH, m.p. 193°, white ndls. from CgHa, m.p. 194° (15).] 

[C on cat. oxidn. with air at 250-300° gives (35) 53% phthalic anhydride (1:0725) + 
47% 4-cfalozophthalic anhydride (3 : 2?25).] 

[For chloromeihylation of C with panifurmddehyde + HCl gas in AcOH see (40).] 

0 g.ChlorooB|difhileneBulfonainide -8 (Tndiloronaphtlialmesulfimainide-l): cryst. from 
dil. ale., m.p. 231-232° u.c. (36). IFrom C wiUi chlorosulfonic acid as directed, fol- 
lowed by conversion of the intermediate 2 -chloronaphthaleneBulfonyl chlornM, 
m.p. 124-126° U.C., with (NFDjC^Oa to desired sulfonamide (36).] 

— 2-Chloitiiuidifliilene piente: m.p, 81.5° (by thermal anal. (11)). 
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Vlr(489) 

H.P. 6»-«4° (1) (2) (3) 

B.P. 259-163° 

(10) 


61* (4) 

258-250° 

(3) 


59-80° (6) (6) 

SO” (7) 

58° (8) 

58-60° (9) 

143-147° at 18-10 mi 

n. (4) 



[5ee alto p-Morocarvaerd (3:0480).] 

Note that C in nlao known as 44]iloiDtbyniol (Beilstan) and aa B-chluothymoI (CAt.) 
adooiding to differing mrthoda of numbering the thymol nucleun. 


PREPARATION OF C 

FnnB thymol. (For prepn. of C from thymol (1 ; 1430) by chlorination with Gl| in aq. 
NajCOi (80% yidd (10)). with Cl* in ArOH (50% yield (8)), or with SObCl* (1) (9) in 
CHCle (5) Bie indie, refs.) 

From i-diloro-8-metliylphenol (A-chloro-ffi-crdBol), [For preim. of C from t^Uonr 
3-iiiethylpheaal (3:1535) by oonvendon with isopropyl aloohid at isopropyl oUoiide 
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p-GHLOROTHYMOL 


m 


(3:7025) (111 or with luopylene (3) to 4-chIon^3-methylphenyl iaopnipyl ether end eubee- 
quent reatr. (11| (3), e.g., with HsS 04 /Ac 0 H (6), to C, see indie. W] 

From other Boiuces. [For prepn. of C from 4nammo-2-iwpiopyl-^methylpheDol via 
diuotiiation and use of CuCb/ZnS04 see (4).] 

BIOCHEMICAL ASPECTS AND USES OF C 

C as a hslogenated phenol has been widely considered as an antiseptic, baetericide, 
disinfectant, germicide, fungicide, etc.; while this aspect cannot hem be recorded in detail, 
the following examples may serve as leading references. 

[For general and technical articlen on bactericidal (12) (13) (14) (15) (16) (17) (18), 
fungicidal (12) (19) (20) (21), or anthdmintic (22) action of C see indie, refs.; for patents 
on various means of improving the aqueous solubility of C for use as germicide see (23) 
(24) (25) (26) (27) (28) (2) (29); fur patent on use of C in mouthwash see (30); for use as 
disinfectant of a mixt. of C (2 pt.) with camphor (1 pt.) (which mixt. is liquid above 6°) 
see (31).] 

CHEMICAL BEHAVIOR OF C 

Reduction. [C in aq. alk. with Ha + rat. at 180° and 30 atm. (32), or C in aq. alk. with 
Fe filings at 170° or at 200° under pressure (33) gives (100% yield (32)) thymol (1:1430), 
m.p. 51.5°.] 

Oxidation. C on oxidation with (?K )3 (8) or with MnOg in ice-cold couc. HsS 04 (1) 
gives thymoquinone (1:0003), m.p. 45.5°. 

Rcaciiona Involting Nudear Suhstiiutian of C 

Bmmlnation. [C with Brs in AcOH gives (8) a mixt. of pnidurts.] 

Nitration. [C in It. pet. floated on an aqueous sobi. of nitrous acid (from NaN02 + HCl) 
for a week gave (8) 4^hloro-2-ifW)propyl-5-methyl-rHiitrophenol [Beil. VI-542, VIp (267)1, 
pale yel. ndls. from ale., m.p. 116° (8) (34). — Note that attempts to effect direct nitration 
of C with HNOa in AcOH below 20° (8) give a mixt. of products; also that C in dry CHCla 
at - 20° with NO 2 (from htg. dry Pb(NOs) 2 ) givaa (8) 4-chloro^,4,6-trinitru-2-i8opn)pyl-5 
m6thyl-fyclohexadien-2,5-(jne-l |Ueil. Vlli-(IOO)], yel. cryst., m.p. about 105° doc. (8).| 

Mercuntion. [For patents on mercuration of C see (35) (36).] 

Miscellaneous nudear substitutions. [NoUt that NaA with benzyl cliloride (3:8535) 
in toluene at 110° for 4 hrs. gives (by nuclear benzylation) (37) 4-chlr)ro-6-ben2yl-2-iBo- 
propy]-3-methylphenol, b.p. 180° at 3 mm. (37).] 

[6 with SCI 2 in eSj gives (65% yield (5)) a sulfide, CzoHmO^CIsiS, m.p, 110-111°, of 
undetermined structure.] 

Readiong Involving the Phenolic Group of C 

(See also below under (Q's.) 

[C with PCIb at 180-200° for 2 lira, gives (9) 2,5-dirhloro-p-cymene [Beil. V-423, Vs- 
(326)], b.p. 240-243°; this prod, on oxidn. with dil. HNOr (D == 1.15) in s.t. at 180° for 
10 hrs. gives (38) 2,5-du‘hloroterephthaliG acid [Beil. IX-847], m.p. 305° (38) (corresp. 
dimethyl ester, m.p. 136° (38)).] 

[For behavior of C with POCl,i giving cumpds. of types ROPOCI 2 and (RO)iFOCL (R » 
p-chloroihymyl] see (39); for clinical tests of sodium salt of p-chlorothymylphoaphoriD 
acid “ thymophogen ”) with tuberculosis see (40); for prepn. of such salt see (41).] 

^-Chlorothymyl methyl ether: oil, b.p. 251° cor. at 700 mm. fl). [PVom 0 with 

Mel -h KOH (1) or from Ihymyl methyl ether with SOzCii (42).] 
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— ^43dflndi|iii|l iHijl adur; unraporfaid. 

j^aUonthpii^ intate: ofl, b-p. 112-114“ at 2 mm. (43|. [F^ C with Aefi M 

or ^iCl |44i; for Friea rearr. to ihe oomap. aoetophenone deriv. boo |44) af. (43).] 

0 ^-Chlonihyinjrl benaoata; m.p. 71-73° (t). [From C with BiQ in aq. KQH (9).] 

(D ^'Oilaaolli^yl benzyl ether: m.p. 65° (7). 

0 ^•CUorodiymyl o^dtrobeozyl ether; m.p. 117° (7). 

— .^-ClilorofhyiByl ^-nltiobeii^ ether: unreported. 

— ^42ilorotli]fiiioiyicetic acid: unreported. 
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in C.A. (5) Leeaer, Gad, Ber. 66, 977 (1923). (6) Niederl, Natelaon, J. Am. Chm. Sat. 51, 
1068-1069 (1932). (7) Jonea, J. Chm. Sac. 1841, 364. (8) SobortHn, Brucoe, J. Chm. Set. 
161, 1968-1071 (1912). (0| Borrhi. Coze. cAitr. Oal 18, II 403-400 (1896). (10) Tuebenko, 
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IHrich, Z. Hyg. Infiklumakmnkh. Ill, 437 444 (1932); Cent. INZ, II 77; C.A. 26, 2651 (1932). 
(17) LorkenionD, Ulrich, Z. Hyg. ItyfMnukrankh. Ill, 475-481 (1032); Cent. Itl2, 1199; 
C.A. 26, 2551 (19:12). (18) Malnilm, J. Saet. 22, 403-425 (1931); Cent. 1182, 1 2974; C.A. 28, 
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French 870,574, March 16, 1942; Cent. 1642, II 1374; not in C.A. (25) Deutndie Hydrierwerko, 
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(ciK8-Chk»robuteii-2-oio CHi— C— Cl ni-(190) 

hoog4-h 


ILP. ID 

61.5” (2) 

61” <31 14) (5) 

(6) (7) 18) 
80.6” (0) 

59.5-60.6” (10) 

58.6” (11) (17] 


B.P. 194.8” cor. UD 


DP " « 1.1986 <7) 

m 1.47089 (7) 


[Sm aUo ^<hlorocroUmic add (3 : 2825).] 


Giyit. from 1 ^. or pet. ether. — C is somewhat leas sol. in aq. than its stereoiscimer 
(8:2625); e. 4 ., C is sol. in 52.4 pts. aq. at 19° ( 12 ), in 79 pts. aq. at 7” (11 )• — 6 is veiy 
eaahj volatile with steam (11) (dif. from ^hlorocfotonic acid (3:2625). in either 
6ii-ai,5dichlazDethylene (3:5042) or lnifUN(, 5 Klichloroethylene (3:5028) is very much 
more sol. than the etereoisomeriG 5 -chlorociotonic acid (3:2625) (13). — C sublimes 
even at room temp. | 11 )> 

For f.p. /compn. data and diagram of system C + the stereoisomeiio ^hlorocrotonio 
acid (3:2625) (eutectic, m.p. 38.9” contg. 66.8 mole % C) see (14). 

Proparition. [The most frequently used method of prcpn. of C is that from ethyl 
BoetOBcetate (1 : 1710) with PCI5; this treatment leads to the formn. of a mixt. of the acid 
lAilorideB of C and the sbveoisomeric ^-rlilorocrotonic acid (3:2625) which upon hydiolyns 
with aq. gives a mixt. of the two acids; from this mixture C is removed (together with any 
unroacted ethyl acetoacetate) by distillation with steam; the yield of mixed acida is vari- 
ously reported, e.g., 43.7% (3), 36.5% (9); the yield of G is relatively small, e.g., 26.8% 
(3), 13% (!)• — The PGIb reactn. has often been carried out in dry CbHb ( 8 ) (16) (9) (3), 
but its use is regarded ( 1 ) as diaadvantageous. ~ For many important details of proeedure 
lee indie, refs.) 

[For fonnn. of C from a,|9,^trichloro*n-butyric acid (3:0925) by zemoval of the a^and 
one 5 «hloriae atom with Zn see (16); from the stcreoisomeric 5-chlorocrotonio acid 
(3:2625) by htg, at 150-160° for 20 hn. (17) or at 130° in s.t. (18) see indie, refs.] 

Chemical behavior. [C in nlc. or in aq. NaOH with H 2 + Pd/Ba 804 (4), or C (as Xal) 
with 2j4% Na/Hg in aq. (19), yields mainly iBocratcmic add (1:1045) together with 
aome crotonie acid (1:0425) and tetrolic acid, CXX)H; note that C is thua 

dehalogeoated more rapidly (4) tlian the stereoisomeric |9>«hloTocrotonic add (3:2625), 
and that with excesa Hg the products are further reduced to n-butyric add (1 : 1035).] 

C on Dxidn. with aq. KMn 04 yields (20) only AcOH (1 : 1010) and oxalic arid (1:0445). 

C with GI 3 in GSs soln. adds 1 mole halogen yielding (16) a,A^trichlonHirbutyric add 
(3:0925), m.p. 52”; C undoubtedly adds 1 Br^ to yield /9-^oro^,5-dibromo-n-biityric add 
but the latter has never been reported. 

C behaves as a monobasic acid; dissociation const, at 25” « 9.47 X 10~^ (21)' — C on 
neutialisation with cold dil. alk. gives Neut. £q. 120.5. — Note, however, that with strong 
aq. K(JH C is somewhat more resistant than its stereoisomer (3:2625); e.g., C with 3* 
4 N KOH at 115-120” (16) cf. ( 22 ) gives acetone (1:5400) + K 2 CO 1 + KOI; with 7-6% 
KOH at 125-130” same + some tetrolic acid. 

Silts. [NH 4 HA.H 9 O ( 11 ): NfiA.HHA very sol. aq. or ale. (11): KA.HsO, sol. in 13.2 
pts. ale. at 14” (24): AgA, aim. insol. cold aq.; on htg. with aq. in s.t. at 170” dec. 
much more readily (24) than its stereoisomer (3:2625) into COi + propadiene (allylena); 



im ‘ aoum atiaM 

•B Mil- ■4. (11): FliXt.4HK>i (par. aol. aq. (ll).I 
0 witb FCli (25) or with 80C3i (26) pvaa (yidd 60% (20)) (29) d^ihlmaiaoenitim^ 
chloride, b.p. 135-130“ at 760 mm.; ceeclsa eommente under /SkshloiDcmtoiiie acid (8:20S5). 

[C (tf K£) with ale. NaOEt on htg. gives after acidification (17) /S-ethooeycrotoiue acid 
(BeU. 111^71, nil- (136)1, m.p. 137-138*’ |17>, 141” (27) ; note that during maetn. iaameriHir 
tion haa occurred and that this prod, is the same as is aimilarly obtd. from ^hkiocnitoiiic 
acid (3:2025). — C (as NaA) with Na beniylate on htg. gives after acidification (28) 
P-bena3do3{ycrotonia acid, m.p. 121-122° (28), the same aa does the steieoiscimer, ^ C 
(as NaA) with Na salt of bensyl mercaptan in ale. on htg. gives alter acklificaiion 128) 
^9-bensyhnercaptoiaocrotonic acid, m.p. 130”; note that here isomerisation does not occur J 
[For behavior of C (as NH4A) with (NH4)aSOi yielding d-sulfocrotonic acid {3), or of 
C (as KA) with K2Aa08 yielding (10) i^^araonocrotonic acid, see indio. refs.; note that in 
both osaes the products are identical with those obtd. by similar treatment of p-ehloro- 
crotonic acid (3:2625).] 

Methyl /3-chlofoisocrotaaate: b.p. 142°. See 3:8028. [For rate of esterifiqatkm 

of C with MeOH see (30).] 

Ethyl p-chloroisoGnitoiiate: b.p. 165°. See 3 : 8325. 

O ^-ChlofOiBOcrotonsinlde: Ifts. from aq., m.p. 100-110° (25). [From /S^hlomiao- 
crotonyl ohloride (see above) with cone. aq. NH 4 OH (25).] [For study of solubility 
in cu-l,2-dichlorocthylene (3:5042) and in £nm4-l,2-dicUoroethylen6 (3:5028) sec 
(13).] 

O ^-ChloroiaociiitonHnillde: ndls. from ale., m.p. 106° (25). [From ^hlDroisoetotonsd 
chloride (see above) with aniline + eiccesa c(dd dil. aq. NaOH in 100% yield (25).] 

O ^Chloroisocraton-ar-naphthalide: ndls. from ale., m.p. 155” (25). [From ^-chlovoiao* 
crotonyl chloride (see above) with cv-naphthylamine + excess cold dil. aq. NaOH in 
100% yield (25).] 

1 : 1888 (1) DadieUr Ponp-ati, Kohlrausoh, JIf onaisA. 80, 211-212 (1932); Siigber. Akad. ITM 
IFten. Maih. nalurw. Klmt, Abt. 11-a, 140. 359-360 (1931). (2) SteUing, Z. vhyvSk, CAtm. 
B-84, 423 (1934). (3) Backer, Beute, Bee. trav. chin. 54, 552‘653, 559-560 (1933). (4) Faal; 
Bebiedewits, Rausisher, Ber. 84, 1621-1530 (1931). (5) Bruylants, Castille, Bull. aac. cAun. 

Belg. 84, 277 (1925). (G) von Auwers, WiBseboch, Ber. M, 724 (1923). (7) von Auwen, Ber. 

45, 2807 (1912). (8) Michael. Schulthaas, J. prakt. Chen. (2) 48, 236-237 (1892). (9) Bltau, 
Sfurton, J. Am. Cham. Soc. 58, 2693-2701 (1928). (10) Backer, van Oosten, Ree. 1m. ehvn. 

M, 50 (1940). 

(11) Geuther, Frolich, Zeil. Chem. 1868, 270-271. (12) Michael, Brown, Am. Chem. J, f, 284 
(1887). (13) Lebrun, BuU. aoc. chim. 39. 429-430 (1930). (14) Bkau, Buxton, /. phya. Cham. 

87, 183-186 (1933). (16) Bcheihler, Vobb, Ber. 58, 381-382 (1920). (10) Ssenic, TaggeBdl, 

Bar. 88, 2605-2667 (1895). (17) Frifriorich, Ann. 818, 327-34G. 363 (1683). (IB) Micbsal. 
ScbulthBHB. J. prailci. Chem. (2) 48. 264-266 (1892). (19) Michael, Bchuliheea, /. prakt. Chem. 
(2) 48, 250-251 (1802). (20) Kondokow, J. Evsb. Phya.^hem. Soc. 24. 511 (1892). 

(21) Ostwald, Z. phyaik. Chem. 8 , 246 (1689). (22) Michael, J. prakt. Chem. (2) 88 , 9-10 
(1888). (23) Michael. SchulthesB, /. pmkl. Chem. (2) 48. 254-255 (1892). (24) Michael, Clark, 

J. prakt. Chem. (2) 58, 326-329 (1896). (25) Auteurieth, Ber. 2f, 1065-1670 (1606). (26) 
Bcheibler. Topouiada, Schulze, J , prakt. CAom. (2) 184, 16 (1030). (27) Nef, Ann. 29i. 234 (1893). 
(26) Autenrieth, Ber. 28, 1640-1648 (1896). (29) Bcheibler, Vow, Ber. 58, 382 (1020). (30) 

^dborough, RobertB, J. Chem. Soc. 67, 1846 (1905). 

(31) Michael, Oeohalin. Ber. 48, 322 (1900). 
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HP. 61.5-68'* (1) BJ». 881" cor. at 776 Him. (4) 

61.5° ( 2 ) 

61" (3) ( 6 ) (12) 


BoiLV-548 

Vr(868) 

Vt-(445) 


CobrieHa ndls. from ale. — Volatile with Bteam (4). 

[For prepn. of C from l-amino-2,4-dichloronaphthalenc via diaiotiaation and Bubsequent 
wanning with ale. see (4) (5) ( 6 ) (1); similarly from 1 -amino-5, 7-dichlornnapbthaleDe see 
(7); from 4 -nitronapJithalene 4 u]fonyl chloride -2 by htg. with exot «8 PCI 5 see (3) ( 8 ); from 
naphthalene-l,3-6u-(Bulfonyl chloride] by distn. with PCU see (2); from naplithalene- 
tetraohluride-1,2,3,4 (3:4750] witli ale. KOH sec (9) ( 10 ) (4) ( 11 ).] 

[C in CHCI 3 , Batd. with CI 2 at ord. temp, yields (4) 1,2,4-triehloronaphthalene (3:2490), 
m.p.92“(4).] 

[6 on nitration yields (4) a mixt. of two dinitro cpds., m.p. 150" and 158" rfspociively.] 

[G in treated with GISO 3 H ( 12 ) yields a mixt. of 1,3-dichloronaphthaleneBidfonic 
acid-5 [Beil. Xl-163] (corresp. sulfonyl chloride, m.p. 148.5", corresp. sulfonamide, m.p. 
272° ( 12 |) and l,Michloronaphthalencsiilfunic acid-7 [Deil. Xl-183] (correep. sulfonyl 
chloride, m.p. 121 ", corresp. sulfonamide, m.p. 228" ( 12 )).] 

C on Qzidn. with CiOa in AcOH yields (4) phthalic acid (1:0820) + 2-chloronaphthi)- 
qumone-1,4 (3:3580), m.p. 115" (4). — 0 on oxidn. in s.t. with cone. HNOb yields (5) 
phthalic acid (1:0820). 

I:ltll (1) WeisBbergeri Sangewiild, Hampson, Trans. Faraday Site. 68, 890 (1934). (2) Arm- 
Btrong, Wynne, Chm. Nma 81, 93 (1890). (3) Cleve, Bcr. II, 2181 (1886). (4) Cleve, Ber. 66, 
964-055 (1890). (5) Clevo, Ber. 28, 449 (1887). (6) llrdmtuin, Ann. 276, 260-261 (1803). 
(7) Erdmann^ Ber. 21, 3445 (18H8). (8) Cleve, Bn. 21. 3274 [1888). (9) Faust, Aatune, Ann. 
118, 69 (1871). (10) Widinan, Ber. 16, 2161-2162 (1882). 

(11) Annstrong, Wynne, Chm. News 68, 204-265 (1888). (12) Annstrong, Wynne, Cham, 
News Bit 274, 284 (1890). 


3:1325 8,8*-DlCHLOROBIPHEIiyL 


61-62" 

( 11 ) 

60.7-62 

( 1 ) 

60.5-61" 

( 2 ) 

60.5" 

(3) 

60" 

(4) 

59.0-60.5" 

IS) 

59" 

( 6 ) (7) ( 8 ) 

59-59" 

( 10 ) 


CixHsClg 


Bdl.V 

Vi.(272) 

Vsr(483) 


Tt. from pet. eth. or MeOH. 

[For prepn. of C from o-chloroiodobenzcne [Beil. V-220, Vi-(1]9)] by htg. with Cu powder 
under various conditions (yield: 40% (1), 20% (11), 10% (2)) see indie, refs.; from 2,2'- 
dinitrobiphenyl [Beil. V-683, Vi-(273)] with SOCb in s.t. at 200 - 210 " for 10 hn. see (7); 
from 2,2'-diaminobiphenyl [Beil. XIll-210, XlIli-(57)] via tetraBotisation and reaction 
with CuiCla ( 6 ) or by decomp, of HgCla complex (80% yield (3)) Bee indie, refa.; for di»- 



m 


KKJDS 


8;18«Mtl»35 


cmBon of fomn. fnuB ehlonbcnHUB (S;7B03) pnfiD* of bj tlk> fuMB — 
U 2 j.l 

C on dinHiation with miit. of onnc. HNOj and cone. HjSOi aa dinctad (13) ( 9 ) givao 
(41% yield (13)1 2,2'-«fichloro-5,S'Hlimtnibiphenyl, ciyat. fioin aMtone, m.p. 203-304* 
(13), 205* (9) (a amall amt. of an iaomer, m.p. 123-120*, ia alao formed (13)) ; C on tetnantn- 
tion by htg. with mixt. of 5 pta. funiK. HNUi (D ° 1 . 6 ) + 20 pta. cone. HtSOa at 100’ for 
2 hiB. (13) (4) gives (38% yield (13)) 2,2'-dichloro-3,6,3',5'-totr8iiitiDbiphenyl, ciyat. fnm 
dioxane, m.p. 307*^306° (13) (this prod, after melting ia converted to higher*nNltiBg foim, 
m.p. 316°, reciystn. of which from olr. reatorea the lowermulting variety (9)). 

IrlM (1) Hampaon, WeiaaberitGr, J. Am. Chm. Soe. 68, 2117 (1036). (2) Weiasheiwr, Btatge- 
wald,2.|iA«aa;.CAam.B-M,155(1933). (3) Schweehten, £tr. H, 1GU7 (1032). fl)TBiiAhihan, 
Rk. (me. cAim. 61, 451-46S (1032). (5) WiUiamaon, Rndelniah, /■ Am. Chem. Soe. tt, 3019 
(1941). (6) Dobbie, I'ox, Cauxe. J. Chm. Sac. 99 , 1610 (1911). (7) Maaearelli, Ga««i, Oaaa 
69, 868(1920). (8) MaaenTelli, Gatti, (7azz. cAtm. its). M, 664 (1933). (9) MaaoaraUi, 
Gatli, Oaa. ehim. Hal. 68, 658 (1033). |10| UrOU, Gas. ehim. iOil. 16, 24 (1935). 

(11) Bretacher, Ada. AAi/a. Aeta 8, 266-267 (1920). (12) Hale, Britton, Jnd. Eng. Chm. 81^ 
122 (1623). (13) Caae, Schook, /. Am. Chem. See. 16, 2086-2087 (1943). 

3:1336 <l/-2,l,S-TBlCHLOROBTITAl!fOL-l C 1 H 7 OCI 1 BelLI-36e 

H a I,_ 

CHs- ii-ij-CHiOH Ir(898) 

u 

M.P. 62° (1)(3)(6) BJ>. 196-200° (4) 

61.6-62° (2) 120° at 46 mm. (2) 

[ 67 ° ( 8)1 

Ciyst. from pet ether. — Insol. cold aq.,‘ spar. boI. hot aq.; eas. sol. ale., ether. — In 
small quantities can (with caution) be sublimed | 2 ). 

[For prepa. of C from a,a,0-trich1onMt-butyTa]dohyde (butyrchloral) (3:5010) with 
fused Al(OEt)a in boilg. ebs. ale. under H 2 or N 2 for 14 hns. (92% yield (It), or with fused 
Al(OEt )3 + AICI 3 in boilg. abs. ale. under H 2 or Ng for 14 hns. (3), or with CgHsOMgBr 
in dry ether followed by aq. (5), or by treatment with diethylsinc (60-70% yidd ( 8 )) ( 2 ), 
di^propylzinc (6), or di-isubutylzinc (61 foUowed by aq. see indie, refs.; for fonnn. of 
C from urobutyrrlilorolic acid (see below) by hydrolysis see (4).] [Note that dextro- 
rotatory C, m.p. 62**, is obtd. (7) from butyrchloral hydrate (3 : 1905] by action of fennenting 
yeast-l 

[C with Zn + very dil. HCl gives ( 2 | 2-chlorobuten-2-ol-l (3:8240), b.p. 156‘. — G 
reduces Fehling soln. on worming.] 

C on oxidn. with cone. HNOs gives a,a,^tricliloro-n4)utyiic acid (3:1280). 

G with PCib on htg. gives (30^0% yield ( 8 )) (2) 1,2,2,3-tetrachloiobutane (3:0G78) 
(volatile with steam) accompanied by much (non-volatile) fri8-(2,2,34nchloro^utyl)- 
phoqihate, colorless ndls. from ale., m.p. 85.3-85.4" ( 8 ). 

[C is sol. in cone. H 2 SO 4 on slight wanning but readily decomposes if htg. is excessive ( 2 ). 
C does not react with PC^a, or with fumg. HBr even at 110" (2).] 

C on administration to dogs is excreted in tlie urine as urobutyrochlonlic aoiil [Beil, 
1-664] (4). 

2,8,8-TriGhloro-n-lmtyl acetate: b.p. 217.5*’ at 730 mm., 131-132° at 70 mm. (2). 

[From G with AcCl in s.t. at 110 " for several hn. ( 2 ).] 
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• :1MI (1) IlMniwfai, ScMdt, Ann M4, 288-234 (1225). (81 GMnHoUi41nunbddi, Am, HI, 
368-872 (1882). (3) Meerwein (to F. ud Co.), UB. 1,672,742, Bob. 2, 1826; Cent. 1122, 
1 3627: Brit. 251B60, June 3, 1226; Cent. 1221, II 1027. (4) Marine, Z, phvtM. Chm. 2, 481- 
486 (1882). (6) I.O., Brit. 384,156, Dee. 22, 1833; Cent. 1222, 1 1361. (6) QanudB-TInimlMkk, 
Ann. 1^ 18&-ie2 (1884). (7) Boeenfeld, Bioehm. Z. 112, 64n67 (1226); Cent. 1I2A 
1 3801; Cul. llL 2688 (1236). (8) Norton, Noyaa, Am. CAem. J, 12, 433 (1888). 

3:1840 2A>-T1UCHL0110FHBN0L OH CAOCIi BnlLVI- 

ojj 

MaPn er ID (2) 13) 

G whfiD dialvd. in hot solvents and cooled gives gels; e,g.j a veiy dil. hot aq. soln. set on 
oooUlig to an sJmost solid translucent gel, partly fibrous and partly crystalline |1)> When 
a sdn. of KaCrO^ is poured on such a gel contg. AgNOa, distinct but not wellnlefined 
Liesegang rings are produced in the gel (1) cf. (4). 

Cl is volatile with steam. ~ Ionisation const, at 23'' is 5.0 X 10'^ (3); Cl can be titrated 
with NflQ alk. using phcnolphthalein; Ncut. Eq. 197.5 |2|. 

[for prepn. from 2,3,5-trichloroanilinc via <haBO reaction see (1) (7D% yield) or (2) 
(57% yield).) 

C (1.S g.) dislvd. in 20% aq. NaOH (20 ml.) and shaken with (CH3]2S04 (5 g.) ppts, 
ID methyl ether (1.5 g. « 94% yield), 2,3,5-triclUoToanisolei ndls. from ale., m.p. 84" (Dp 
cryst. from acetone, m.p. 82° (4). 

0 2|8,6-^TrldilDroikhen7l benzoate: from C + BzCl + aq. NaOH, ndls. from ale., m.p. 
101" |4), from Igr., m.p. 103° (4). 

l;lMi (D Hodgnoii, Kcriihaw. /. CAem. iSoc. IM, 2919-2921. (2) TieSBciu, Rk. trav. ekim, 
M, 114 (1031). (3) TieBseuH, jRec. trai. 48, 1066-1066 (1029). (4) HoUeman, Rec. trm. 
ekim, 81, 739-740 (1020). 


3:13fi5 2|4~DIIdSTBYIfPHEITACTli CHLORIDE CioHnOCl 
(<ihChloro-2,4-dimethyl- CHs/ ScO.CHiCl 

acetophenone] 

M J». 02'^ 


Bell Vn- 324 
Vni-(172) 


Long wh. Ifts. (from ale.). [For prepn. from m-zylene, chloroacetyl chloride (3:5235) 

+ AlCl3Bee(D(3).l 

C on oxidn. with aqueous NaOBr soln. for 3 hrs. (2) yields 2,4rdimethylbeiiioiQ ac. 
[Beil. IX-^1], cryst. from dil. MeOH, m.p. 126°. With a large excess of NaOBr and 
longer time (20 hni.) 0 yields 5-biamo-2,4ilimethylbensoiG acid. [Beil. DC'^], m.p, 
180-181° |2|. 

C on oxi^. with alk. EMnOi soln. gives |d] 2-inethylteiephthalic acid [Beil. IX*863], 
m.p. 32&-330°, whose dimethyl ester hos m.p. 73-74° (4). 

C treated with nicotinic acid hydraside metho-p-toluenesulfonate in ale. gives corresp. 
hydnione, cryst. from 1:1 EtOH /ether, m.p. 106° cor. |5). 

1:1138 ID Kunckril, Ber. H. 579 (1B97). |2) Fisher, Grant. J. Am. Chm. 8oe. 37, 71B-719 
(1935). (3) JOrlaiider, Ber. 38, 1460 (1917). (4) Lacmirt, Rufi. toe. (Aim. Btio. 81, 134-136 
(1930). (5) Allen, Gates, J. Org. Chm. I, 504-601 (1041). 
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— cfi ^fBLOBOACSIllCACID HC-Q Cb^Oya 

hIj-cooh 

ILP. 88^‘ 

3m i:7SM vnder tnmi-fi-diknaavliie aad. 


BtiLn:-4ed 

ni’dse) 

Hr- 


BdLIl- 610 
m- 
1W<(»6) 


6:136* DlBTHn.m«nHii,a'- COOCiHs CAACai BalLIl-610 

DICBKttOSUCCOrATB lU- 

1 1W<(M6) 

H-4!Ma 

(!xXX}*Hi 

ILP. 68° (1) &P.188J(‘e«.mtlX.5miii.(l) 1.14B0U) 

61.78-68* (2) iff-‘ l.*866ili 

87' (3) 

Kdlfl. frdm dil. ale.; very eaa. ad. ale., ether. — Volatile with ateam. 

[For prepn. of G from meao-a, a'-dirhloroauceinic acid (3:4030) in EtOH with HCLgaO 
aee (2) (1); from diethyl fiimarate with HOCl aoe (3).] 

I:im (1) Kuhn. Wagcor-Jaurega, Ber. U, 435-480, 504 (1028). (2) Kirchhoff, AnA, tat, 
214-215 (1804). (3) Heury. BuU. aead. toy. Bulg, (3) M. 31-54 (1B08) ; Cent. ION, II 008. 


1.14B0 <1) 
i^' l.*866ili 


:1370 CHLOROACSnCACID H|C-COOH CiHACIl 
M.P. cv-form M.P. /3-fonii 7 -fomi BJP. 


fieil.n- 1B4 
ni-( 87) 
Ifc-(187) 


63° 

(1) |2) 

66.63° (99) 

52.5° 

(10) 180.36° 

at 760 nun. 

(27) 

(3)(4)(S)(6| 

86.6° (16) 

51° 

(23) 180° 

at 771 nun. 

(2S) 

68.80° 

(7) 

(17) 

50.65° 

(7) 189° 


( 12 ) 

68.83° 

(81 

58.3° (7) 

50.2" 

(22) 188.8-189.4 

0 

( 20 ) 

68.8-63.8° (9) 

(21) (99) 

50.06° (23) 186.6-180.4 

0 

(30) 

62.5** 

(36) 

5ftl8° (22) 

50° 

(20) 188.5-189.5 

" oor. 

(31) 

02.3° 

(10) 

5&01° (23) 


187.8“ 

at 766.7 mm. (32) 


(11) 

86° (2) (23) 

186° 

at 760 mm. 

(33) 

68 . 0 - 68 . 8 ° (9) 

56° (20) 


149° 

at 207 mm. 

(34) 

62° 

(12) (13) 


145.2° 

at 180 mm. 

(34) 


(14) (13) 


140.5° 

at 168 mm. 

(34) 

01.86° 

(99) 



139.0° 

at 141 mm. 

(34) 

61.8° 

(16) (17) 


135° 

at 122 mm. 

(34) 

61.7° 

(18) (103) 


130.1° 

at 101 mm. 

(34) 

61.65° 

(99) 



122 ° 

at 71 mm. 

(34) 

61.5° 

(19)r20) 


198° 

at 86 mm. 

(34) 


(21) 



102,5° 

at 27 mm. 

(34) 

61.4r° 

(100) 



104-105° 

at 80 mm. 

(1) 


(102) (104) 


lor 

atOOmuL 

(36) 

61.30° 

( 22 ) 



93° 

at 18 mm. 

(34) 

61.18° 

(23) 



94° 

at 11 mm. 

(35) 

61-62° 

(24) 



85-86° 

atllmm. 

(2) 


61'* 

eo-Bi” 


(191(25) 

(26) 


[iSaa olao dicUoroociettc cicid (3:6208) and trushloroocetic oetd (3:1150).] 



8:1870 


CHUmOACimC ACID 


174 

MISCELLANEOUS PHYSICAL PROPERTIES OF C 

MyiDOi]diliin of C. C is known definitidy in the above three a, 0^ and y fomu and 
perhapa oko in a fourth i foriDp m.p. 43.75° (23), although lost could not be confirmed 

(22) cf. (7). ^ The stable (n) form results from rapid condensation of vapor (23L by 
ciystalliiation of G from aq. soln. 123), or from rapid cooling of fused C |37|, although 
lak method could not be confirmed (25); it is also obtained from the 0 form by eeeding 
with or ( 9 ) or from y form by spontaneous transformation ( 20 ), or from either 0 or y forms 
at - 20 “ ( 22 ). 

The 0 form results from cooling fused C especially if melt is first htd. above 67“ cf, (0) 

(23) , or from y form pn stirring (23) (20) (37) (22) cf. (25) (7). 

The y form results from fused C on cooling without stirring (23) (20) (37) (25) (7). 

[For study of transformation points of a and 0 forms see (21); for studies of effect of 
piesBure on m.p. of C see (38) (39) (25) (^.] 

Density and refractive index for fused C. [ValucH for tliese constants aro not in good 
accord, vis., = 1.3978 (40), i)J* =* 1.3703 (41); 1.4301 (40), ng * 1.4297 

(41). — For Z)i over range 80'’-176“ see (36).l 
Vapor characteristicB. [For study of vapor pressure of C over range 85-180“ see (42). 
— For study erf volatility with steam see |43).] 

CtyoBCoiiic constant. [Molal f.p. constant for C is 5.2“ (for 1000 g. C) (44) (37); for 
studies on use of C as cryoscopic solvent see (44) (45) (46) (47)-l 
Aasociatioa of C. [For studies on extent of association of 0 in CsHq soln. at 30“ (11), 
in p-ohlorotoluenc (3:8287) (48), In liquid HF (49), in ethur (33), or in water (1-9.7% C) 
(50) see indie, refs.] 

Heat of combustion, [For studies on heat of combustion of C see (51) (52) (53) (54) 
cf. (55).] 

Exchange reactions. [For study of behavior of C with D 2 O see (56); with HaO” see 
(57).] 

Adsorption of U by various adsorbents. [For studies on adsorption irf 0 from aqueous 
Bolns. by various forms of carbon (58) (59) (00) (61) (62) (63) (64), by silica gel (60), by 
Bynthetic re-nins (65), by aniline black ( 66 ), by filter paper (67), by hide powder ( 68 ), by 
viscose (69), by Zr(OH )2 (70), or by Fe(OH )3 (71) see indie, refs.] 

[For studies on adsorption of C from nonaqueoiis solvents by wood charcoal (72) or 
from aqueous ale. by charcoal (73) or by casein (74) sec indie, nrfs.] 

Distribution of C between solvents. [For data on distribulioii of C between ag. and 
ether at 18“ {75) or at 25“ (76) (77) cf. (81); between aq. and benzene at 25“ (78) or at an 
unstated temp. (79); between aq. and toluene at 25“ (78) (80); between aq. and isohutyl 
alcohol at 25“ (80); between aq. and n-amj/i alcohol at 25“ (80); between aq. and iaoamyl 
olcohal at 25“ (80); between aq. and dv-n-bulyl ether at 25“ (5); between aq. and olm oil at 
25“ and 37.5“ (82) see indie, refs.] 

[For data on distribution of C between 09 . and nitrobenzene at 25“ (80); between aq. and 
mixle, of benzene + nitrobenzene ( 8 ^); between aq. and o-nitrotolvenc at 25“ (80) (84) see 
indie, refs.) 

[For data on distribution of C between aq. and CHClz (3:5050) at 25“ (80) (85) ( 86 ); 
between 09 . and CCk (3:5100) at 25“ (80) (87) (85); between ag. and EiBr at 25“ (80) (77); 
between 09 . and CHBr^ at 25° (85); between og. and Mel at 25“ (80) (87) see in^c. nfa.] 
[For data on distribution of C between 119 . and CSi at 25“ (85); between aq. MgSOi or 
KJSOi zalne. and diHOrdyutyl ether at 25° ( 88 ) (5); between acetone and glycerd at 25“ (80) 
see indie, refs.] 
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ifartEOfk ^iteon. [C with menifflm (1:7m) fomw a oonat-hoflg. niixt., hp, 
at 760 mm., eontg. 17 wt. C ( 00 ); C with naphthalene (1:7200) fonns a oomt^boilg. 
mixt., b.p. lB7.r at 760 mm., contg. 78 wt. % 6 (91); C with (Hreml (r.l400)foiTn8 a 
ooiiflt.-boilg. mixt., b.p. 187.5" at 760 mm., contg. 64 wt. % C (91).] 

[C with l,li2,2^tiradiloroeihane (acetylene tetrachloride) (3:5750) forms a 4 X)iist.-boi)g. 
mixi.. b.p. 146.25" at 760 mm., contg. 1.8 wt. % C (91); C with pentachiaroeOum (3:5860) 
forma a CDiuit.-boilg. mixt., b.p. 158.65° at 760 mm., contg. Q.B wt. % C (91); 6 with too- 
chlaroeUiane (3 ; 4835) forms a const. -boilg. mixt., b.p. 171.2" at 760 mm., eontg. 25 wt. % C 
(27); C with l, 2 , 3 -<richl 0 ropropanc (3:5840) forma a ooiist.-boilg. mixt., b.p. 154.5" at 
760 mm., contg. 10 wt. % (92).] 

[C with p-dic^obenaenc (3:0980) forms a oonst.-boilg. mixt., b.p. 167.55° at 760 mm., 
contg. 24.5 wt. % C (27); ,C with hemal [di)chlortde (3:6327) forms a const.-bQilg. mixt., 
b.p. 189.1" at 760 mm., contg. 97 wt. % 6 (93).] 

[C with bromobemene forms a coii 8 i.-boilg. mixt., b.p. 154.3° at 760 mm., oontg. 11 
wt.% C (90); C wiUi p^ibrm(d>engene forms a const.-boilg. mixt., b.p. 186.3° at 760 
mm., oontg. 75 wt. % C (93).] 

OtHEH PBY.S1CAL DaTA ON BlNARY SYSTEMS CONTAINING C 

t + aq. [C is very eoa. sol. aq. (32); for study of hydration at low temps, see ( 94 ); 
for f.p. /compn. data sec (23). — Data on density of sq. C is fragmentary but for D Jo (40)| 
f ^5 (95), and (95) fdr certain cnncns. see indie, refs. (cf. (96) (97) (98)). ^ For 
refractive indices of aq. soins. of C see (20) (40). — For study of soly. of aq. in Cl + GiHi 
see (105).] 

C + H 1 SO 4 . [For densities, viscosities, and elec, cojiductivity at 20°, 40°, and 60" 
over whole compn. range see (12); for f.p. /compn. data over range 46-100% C (no com* 
pound is formed) see (18).] 

C + acetic add. ( 1 : 1010 ) [For f.p. /compn. data and diag., eutectic m.p. —4.0" 
contg. 22 mole % C, see (99) cf. ( 100 ) (KKl).] 

C + dichloroacetic add (3; 6208). [For f.p./rompn. data ( 100 ), eutectic m.p. —10.5" 
contg. 30.7 mole % C ( 101 ), see indie, refs.] 

C + trichloroacetic add (3:1150). [For f.p. /compn. data (100), eutectic m.p. 17.5" 
contg. 48.5 mole % C ( 101 ), see indie, refs.] 

C + misceUaneous organic compds. of Order 1. [For f.p. /compn. data on following 
eysbem see indie, refs; (7 + C,Ht (1 : 7400) (103); C + najhlhalmii (1 : 7200) (90) (17) (20); 
tf + pRenoJ (1:1420) (17) (16) (102); C + o-cresoi (1:1400) (16) (102); C + mmtid 
(1:1730) (16); € + p^reiol (1:1410) (16); C + a^naphthdl (1:1500) (16); C+p-naphOul 
(1:1640) (16); C + ttymol (1:1430) (16); C + gmiacd (1:1405) (16); C + ctli^ ak. 
(1:5045) (09); C + ima-eryihrild (1:5825) (14); C + beium add (1:0715) (100); C + 
o^vie acid (1:0690) (100); C + m-lolwe acid (1:0705) (100); C + p-lduie add (1:0705) 
(100); C + •phenybettic add (1:0665) (100); C + efftniimie add (1:0736) (100); C + aa- 
tonie add (1:0425) (100); C + dirndh^ oxalats (1:0415) (103); <? + «vecitia<« 

(1:3556) (103); C + metAyf einaamate (1:2000) (103); d + wiuylate ("Salol") 
(1 : 1415) (00); C + pipmml (1:0010) (09) (104); C + vaniUin (1:0050) (104); C + acelo- 
phanm (1:5515) (104); C + heua (1:0015) (104); C + dibemalaeeloM (1:9024) (104).] 
C + ndiceiluieotii compoimdB of Older 2. [Fur f.p. /compn. dnta on folloving system 
we indie. leie.: f ^ ^ cariMmait (unfAone) (19).] 
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[For l.p. /octtopn. data and diag. of following systems see indie, tdfs. ut (optemr -+ |Mol 
(1:1420) + napbthfdene (1:7200) (17); C G^foim) + phenol (1:1W) + naplitUte 
(1:7200) (17)J 


USE OF C IN FOODS AND BEVERAGES 

(SeaenL (For discussion of use of fi as feimentation and oxidn. inhibitor or stabiliier 
in fruit juices, carbonated beverages, etc. (aometimes as ^'Esterex'' (106)), see (106) 
(107) (108) (109) (110); for study of persistence of 0 in auch use see (111); for patents on 
Budh use see (112); for studies of bactericidal action (113) or fungistatic props. (114) of 
C see indie, refs.] 

ToiLGity of C. [For studies on toxicity of C see (115) (116).] 

Detectioa and detenninatioa of C in foods and beverages. [For studies on detection 
and detn. of G in commercial preservatives (624), in non-^c. beverages (117) (118) or in 
wines (119) (120) cf. (117) see indie, refs.; for identification of G sa Bai 2 (optical and 
cuystallognphio props.) see (121) (623).] 

PREPARATION OF C 

From icedc acid. [For prepn. of C from aretir acid (1 : 1010) by chlorination at 250- 
500^ without cat. (625), with GI 2 in sunlight (32), in light from Hg quarts lamp (122), in 
silent electric discharge (123), or more usually in presence of catalysts (123) (124| (125) 
especially sulfur (124) (126| (127) (128) (129), red P (123) (124) (1301, iodine (124), mixtures 
of red F + FGli + h (123) (124) (125) (131) (132) (133) (i;i4), or in acetic anlijfdride 
(138) (139) at 100° or in vapor phase over NiCb at 350° (140) see indie, refs.] 

(For prepn. of C from acetic acid (1:1010) by chlorination with at 115-120° and 
4-n5 atm. press. (135) or in pres, of a little ac.etyl chloride (136) or in presence of dibensoyl 
peroxide in GC34 (70% yield (137)) see indie, refs.; for foimn. of G from AcOH + HCl on 
eleotrolysia see (141).] 

Frimi trichloroethylene. [For prepn. of C from trichloroethylene (3:5170) with cone. 
H 1 SO 4 at 190-195° see (142) (143) (144) (145) (146); for patents on this process see (147) 
(148) (149) (150) (151) (152) (153) (154). — Note also that HsS 04 may be ri^laced by arom. 
sulfonic acids such as bensenesulfonin acid see (155). — Note also that a very similar 
process (156) starting from uns]/m.-tetrachloroethanD (3:5555) doubtless first involva 
loss of HGl to trichloroethylene.l 

From ether dhlonHoompounds. C is also formed by appropriate oxidation of many 
suitably constituted chloro-oompounds le.g., for fonnn. of C from 1,2-dichbroethaiie 
(ethylme (di)chloride) (3:5130) with dry O 2 in u.v. light see (157)]. 

[For fomm. of C by oxidation of unsaturated chloro-compds. see the following examples: 
l,idichlarobutene-2, low-boilg. isomer (3:5360), high-boilg. isomer (3:5615) with KMn 04 
in acetone (158); l,4Hlichlorobutene-2 (3:5725) with KMn 04 or O 3 (159); 1,2,4-trichloro- 
butene-2 (3:9062) with aq. KMn 04 (160); l,4HlichloTo-2-methylbutene-2 (3:9204) with 
0, foUowed by KMn 04 (161); 4-Ghlorobutadiene-l,2 (3:7225) with oq. alk. KMnOi (162); 
l,3-dichlorohexadiene-2,4 (3:9310) with aq. KMn 04 (163); 3,3,6-t]ichl()irohexadjene-l,4 
(3:9308) with aq. KMn 04 (164); l,3,4,^tetTachlDroh6xadi6no-2,4 (3:9306) with aq. 
KMnOi (164); 3,6-dicliloiiohexatricne-l,3,4 (3:9304) with aq. KMn 04 (164); l-chloiD-5- 
methoxypentadiene-2,3 with aq. KMn 04 (165); ethyl 5-cUoropenten-^ate with oq. 
KMn04 (166); lH;hloro-5-metho:7-5-phenylpeDteDB-2 with KMn 04 in acetone (36); 
cUcnoafletylene (3:7000) with NaOGl (167).] 

[For fonnn. of G from ethylene chlorohsrdrin (3:5662) by oxidn. with C 1 O 3 (168); from 
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lHsliloiopio|«Eiol-2 (inopyleDe ii^ioltjdnii) <d:7747) by oxidn, with HNOi; from 
dioUoropnipanol-^ C onliohloiDhydiin ”} (8:5985.) by oadn. witb HNQs (188) d, 
(170) aee indie, refs.] 

[For forsm. of C from chloroacetaldehyde (3:7212) by ooadn. with oonc. HNOt (171) 
cf. (172), AgOH (172) or dil. HtO^ (173); from chlomacetone (3:5425) by oxida. with 
KMn 04 (101) (174), GrOs (174), HNOs (174), (175); from l-cldorobutanone^ (8:8012) 
by oxidn. with HNOa (176) (177) Bee indie, refa.] 

From aminoacetic acid (glycine). [For fonnn. of C from glycine with mtioiia neid 
(40% yield (178)), with cone. HCl + oonc. HNOa (170), or from glycine hydrochloride 
with aatd. oq. MgCb, CaCl 2 , or ZnCl* + NaNCH (180), see indie, refaj 

From misceUaneoua lourcea. [For prepn. of C from ketene with (Ss m gee phneei 
CCLii or dry ether, followed by aq. (181); from ketene with aq. Ca(OCl)B (182); from to 
nuOdehyde + CO + HCl gae at 180’’ and 800-000 atm. (183|; for foimn. of C frixm w- 
trioxymetfaylene with S() 2 Gl 2 in pres, of ZnCb or AIGU in H.t. at 150** for 12 hrs. (2); from 
methyl formate (1:1000) with SO 2 GI 2 in B.t. at 165-170° (2|; from ethylene with 00% 
(184); from nitro-trichloromethaue (*' chloipicrin '') in AcOH on e3ipoaure to light (186) of. 
(186) (1871 (]88).]_ 

[For formn. of G from a,/9-dichlorovinyl ethyl other (3 : 5540) on boilg. with exceeB aq. 
see (189) (note, however, that with calcd. amt. aq. ethyl chloroacetate (3:5700) neulte 
(190)); for formn. of 0 from unai^m.-totrachbroacetono (3:6086) by hydrolytic cleavage 
with aq. KOH see (101).] 

[For formation of G from its own derivatives, e.g., chloroaoetyl chloride (3 : 5285), ohloio* 
aeeiio acid anhydride (3 : 0730), methyl chloroacetate (3 : 5585)|ethyL chloroacetate (3 : 5700), 
or other eBteia, etc., see these compda.) 


CHEMICAL BEHAVIOR OF G 

Ftboltbis of t 

[C on diatn. through a rod-hot tube decnropoece giving (192) HCl + CO + GB^ 
(1 :0145) + s]/m.-dichlorodimetliyl ether (3:5245). — C at 250-^340° over Th 02 , kaolin, qr 
animal charcoal gives (193) HQ H- CO + CO 2 , but G merely boiled with activated ca^ 
bon undeigues no decomposition (194).] 

[C on htg. in tertiary bases such as dimethylaniline (195) or pyridine (196| decomposes 
into CO 2 + MeCl (3:7005), undoubtedly by way of fonnn. and dei'ompn. of intermediate 
quaternary Mnmfinium rompds. (betaines) (196|.J 

[C in dry ether or CJlt aolu. on exposure to ultrarviolet light decomposes giving (107) 
HQ + fumaric acid (1:0895) + a substance which on shaking with aq. yields ^b^eolide 
(1:0667).] 

Reduction of C 

[C on reduction in aq. or aq^ ale. slk. with Hi in pres, of Pd or Ni (196) (189) (800), 
or C with chromoua sulfate (201), or C with finely divided Fe (202), or C ui aq. EfcOH in 
ultra-violet light (203), or C on electrolytic reduction (204) gives acetic acid (1:1010).— 
Note, however, that attempts to effect bimolecultu hydrogenation of C to suceinle add 
have been unsuccessful (205).l 

Oxidation of C 

[C on oridn. with K 2 S 2 OB gives (206) methylene (di^chloride (3:5020); for atodjrof 
oxidn. of C to GO 2 with K^g see (207). — C (as Na&) on dectrolyBis gives (208) cf. 
(208) methylene (di)chloride (3:5020), chloromethyl chloroacetate [Beil. II488, Hr 
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(183)], and other prods. — For study of photochemical ondn. of C with KBiIn 04 in pres, 
of unnyl aalts see (210).] 

RBAcnoNs Involving Substitution of H Atoms of Alstl Radical of G 

Jlwirination, The behavior of C with Fs appears not to have been studied: chloro- 
fluoroacetic acid is unknown; chloro-difluoroacetic acid [Beil. 11-201] although known has 
been prepd. from difluoroacctic acid by chlorination. 

Chlnination. [C with Ch |211) in pres, of I 2 (212) gives dichloroacetic acid (3:6208) 
very likely accompanied by some trichloroacetic acid (3:1150).] 

domination. [C with Br 2 at 160° is claimed (213) to give chloro-bromo-acetio acid 
[Beil. 11-217, Hr (204)], but this is best prepared by other means, e.g., from ai,^-dichloro- 
vinyl ethyl ether (3:5540) by addu. of Bi! 2 , conversion by distn. to chloro-bromo-acetyl 
chloride, and hydrolysis (214) (41) (215) (216). — Note that although dibromination of 
C to chloro-dibromo-acetic acid [Beil. 11-220] appears unreported, yet this product is 
obtd. by other means cf. (217).] 

Sulfonation. [C witli CISO3H on warming (218) or C with SOi finally at 70° (219) cf. 
(220) gives aulfo-chloroacetic acid [Beil. 111-598, llli-(208), Illz-(387)], hygroscopic ndla. 
of monohydnte from aq., m.p. 83° (219) (corresp. 5w-arid chloride, oil, b.p. 70° at 3 mm., 
D- « 1.669, n” a ].4n20 (121); corresp. iV,A^lV',N-t.etraphenyldiamidB, m.p. 210° 
(121)), accompanied (218) (220) by some chloromethanodisulfunic acid (chloromethionic 
acid) [Beil. 11-25]. — For resolution of d,f-Hulfnchloroaeetic acid see (219).] 

MiacellineouB substitution reactions. [C (as KA) on boilg. with aq. gives (222) the 
salt of Ghloromercuri-chloroaectio acid whir'h with either acid or alk. givea glycolic acid 
(1:0430).] 

REACnoNB INVCILVINU THE — C()OH GrOUI* OF C 
Acidic Strength of C 

C behaves as a very strong monobasic arid; Neut. Eq. = 94.5. ^ [Ionisation const, of 
G in aq. at 25° is 1.55 X 10r= (223) (224), 1.51 X IQ-* (224) (225), 1.396 X lOr^ (226), 
1.378 X (227). — For examples of other studu» of ionis. const, of C in aq. see (228) 
(229); for study of temp, variation of iuuiz. const, in aq. over range 0-40° see (227) (230); 
for H'*’ cone, of C in aq. sulns. (75), in aq. soiris. of KCH or NaC'l (231) (234), or in bulTor 
mixta, of C + NaA (232) (233); for stu^i^ of dec. conductivity of C in aq. soln. at 0° 
(235), at 60° (236), at 62.5° (45), or over range 0-78° (4) nee indie, refs. — For discussion 
of resonance and acid strength of C see (237) (23S) (239). — For study of " sourness " of 
C from taste aspect see (252).] 

[Studies of acid strength of G in other solvents include the following: in EtOH (240) (241), 
in n-BuOH (24) (242), in 60% methyl " cdlcisrjlve ” (ethylene glycol monomethyl ether) 
(243), in m^sresol (242), in ether (244), in foimamide (245), in acetonitrile (246), in CeHs 
(247), in chlorobensene (248), or in CHCla (244). — For studies on dectrometrio titration 
^ C in CbHb (249), or use of indicators with G in CbHb sdn. (250), see indie, refs. — For 
studies of dec. conductivity of C in McOH, EtOH, BuOH, acetone see (251).] 

CaUdyHc Effect of C ujm Furious Beaetime 

The catalytic influence of C upon diveimfied types of chem. reaction has been extensively 
examined; although this matter cannot be recorded exhaustivdy, the following examples 
are cited. 

[For studies of catalytic effect of G upon the inversion of I-menthonc to d-isomenthone 
in CbHb (253) or in chlorobensene (254); upon raoemisation of methyl-phenyl-aoetophenone 
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and of iflobutyliihenyli^ootopbenime in variouB solvents (255); upon Ja/Bcetone feaetkm 
(224) (234) (256) (257) (232); upon hydrogen disproportionation of limonene (622) see 
indie, refs.] 

[For studies of catalytic effect of C upon the hydrolysis of ethyl formate in neutral salt 
Bolns. at 25** (258); of EtOAc (259) (235) in pres, of NaA or NaCl (259) (225); of auciose 
(260) (261) see indie, refs.] 

(For studies of catalytic effect of C upon formn. of other from ethyl alcohol (262); upon 
depolymeriaation of paraldehyde (273) or of dimeric dihydraxyacctone (263); upon bromi- 
nation of ethyl acetoaoetaic (264) see indie, refs.] 

[For studies on catalytic effect of C upon nitration of toluene (265) (266); upon decompn. 
of ethyl diasoacetatc in CbHb (253) (267); upon decompn. of nitramide (268); upon rearr. 
of iV-chloroacctanilide in chlorobenzene soln. at 100° (269); upon rearr. of AT-bromoacetani- 
lido in chlorobenzene, CbHb, or ethylene (di jchloridc (270); upon rearr. of AT-iodofoimanilide 
in anisole (271); upon rearr. of iST-bromubenzanilide in chlorobenzene at 25° (272) see indie, 
refs.] 

SdUofC 

This topic cannot be exhaustively treated here but following examples sie cited. 

Salta with inorganic bases. [NH 4 A, from C in abs. ale. with dry NHa gas (27i). ^ 
Hydraxylamiue salt, HONHaA, eiyst. from boilg. air., m.p. 124r-125° (275).] 

[NaS. on eli*rtrolysis gives (208) (209) methylene (di) chloride (3:5020), chloromethyl 
chloroacetate [Beil. 11-198, ll2-(]93)], and other prods.; on htg. gives (276) polyglyooUd, 
for rate of decompn. by aq. sec (277). —KA, 3 H 2 O (32); (32) (277) (for study 

of rate of decompn. by aq. see (277)); 1CA.C, spaniigly sol. aq. (32). — Agi, spar. sol. 
cold aq.| more readily in hot aq. (32); for soly. in HNOa see (278); dry htg. gives (279) 
AgCl + polyglycolid; on htg. with a Uttlc aq. gives (279) AgCl + glycoUc acid; for piepn. 
and study of activity coefficient in pres, of electrolytes see (280); fur sensitivity to light 
see (281).] 

[BeA 2 , see (293); MgA 2 . 2 n 20 , very sol. aq. or ale. (277); CaA 2 .H 20 , very sol. aq. or ale. 
(277) (for use in cel worm ruiitrol in soil see (282)); 8 rA 2 , spar. sol. aq. ale. (277); BsIb-HiO 
(32) (277) (293) (for use in detn. of C see (121) (G23)); CuAb, 4 H 2 O (274), CuAb.SH^ (283), 
CuAa (274) cf. (284); for study of pJertrolysis see (28.5); for dissou. see (288); for vaiiouz 
complexes with NHa and amines see (286) (287). — ZnA 2 . 2 ( 4 ?]H 20 (274). — Cdi 2 > 6 H 20 , 
for prepn. (289), crystallography (290), diHSoriation (288), and conductivity (201) see 
indie, refs. — PhA 2 , spar. sol. cold aq. (274). — IlgAa, spar. sol. aq. r292). — Hg 2 A 2 , spar, 
sol. aq. ( 202 ).] 

[Ali, see (293 ).-MiiAj.C.H 20 (274); MnA 2 .C. 2 H 20 (274); MnA 2 . 1 . 5 H 20 (289). • 
C 0 A 2 . 6 H 2 O, m.p. 08-69*’ (289), for study of complexes with pyridine see (294). NiSi, 
3HiO (274), for complexes with various amines see (205). — For studies on comploxM of 
C with iron salts see (274) (296) (297).] 

Salts with organic bases (amines). lAnilirx chloroacelate, m.p. 88 ° (298) (best from 
C in dry ether treated dropwisc with aniline in dry ether with cooling (290); note that 
this salt with P 20 fi on stdg. gives (299) u-chloroarutanilide, m-p. 136° cor.). — o-Toluidtns 
chlaroacetat/e, m.p. 95° (300). — p-Toluidirie chloroacetate, m.p. 97.5° (300) (note that this 
salt at 80-90° for 2 hrs. (301) or with F 20 fi (302) gives chloroaceto-p-toluididc, m.p. 164° 
(302)).] 

tfPhenyleihylamine chloroacetate, from C -|- base in ElOAc, m.p. 93.8-94.4° u.c., 04.7- 
95.5° cor. {mi — Bemylamine cWorocctote, from C H- basci in EtOAc, m.p. 118.4rll0.4° 
U.G., 119.9-120.9° cor. (303) (note that this m.p. is practically identical with ooiresp. 
benzylamine salt of trichloroacetic add (3:1150) q.v.). — Piperazine hie~{chl€inJOiBetate), 
m-p. 145-146° cor. 13XA). — SemicaHxuide chlcroaastaie, m,p. 111-112° (305). 
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PA0n7Ui^rann« efdanaoeUUej from C with phenylbydnihie in CsHab VLp, 111* (309} 
(flote that this product is disfimtrly the salt amce on titration with aUb it givee NeOtk £q. 
204.7 as against ceded, value of 202.6 (3061; however, during detn. of m.p. it ia undoubtedly 
converted to dekuxkaoeto-phenylhydraade, m.p. 116” (307), directly obtd from chlmoaoetyl 
chloride (3:5236) with phenylhydraBine in ether (307)}. 

BBhajior qf Acidic Hydragm qf* C uM jlfsCob 

[For study of rate of soln. of Mg in aq. solns. of C see (306); for behavior of C with Zn 
see (300); for study of 20% aq. solns. of t on sUver see (310).] 

EaieriJiotUioin of C 

Hus book includes the following esters of C under their own individual numhen q.v.; 
methyl chhnaeeUUe (3:5585), ethyl etdoroae^ate (3:5700), rirpropyl chloroaoetale (3:0566), 
ieopropylMiTtiaaiaite (3:8160),rh5ufyf cfdor(Kicriafs(3:6530),wobidyic^oacriate (3:6376) 
Bso-bidyl cMoroacetate (3:8350), ter-butyl ehloroaeekUe (3:8220), ethylene glycol (meno)- 
chJaroQcetaU (3:6780), ethylene glycol bie^(chloroaceUite) (3:0720), p^melhoxyeihyl chlera- 
acetaU (3:0285), dudhylene glycd (tn4m)(ddtnvacctale (3:0300), triethykne glycol (mono)- 
chloroacetate (3:0588), and phenyl ehioroacelaie (3:0565). 

[For studies of rate of esterification of C under various conditionB with MeOH (1 ; 6120) 

(311) (312) (313) (314) (315), with EtOH (1:6130) (312) (313) (1) (316) (317) (316), with 
isobutyl ale. (1:6165) (310) (320), with amyl ale. (313), or with neopentyl ale. (1:5812) 
(321) see indie, refs. ^ For studies on esterification of C with abohols by BF| method 

(312) (322) or without cat. (328) see indie, refs.) 

(Fbr patents involving esterification of C with ales. (323) by use of Ch (324) see indie, 
refs.] 

[For study of use of C in esterification of various carbohydrate derive. (325) or of cdlulose 
(3^) cf . (327). — Note that the chemistiy of poly (vinyl chloroacetate) cannot be con- 
sidered here.) 

Addilvm Beadiom of C vnik Organic Compounds 

Addition to unsaturated linkages. C in presence of suitable cat. adds to unsaturated 
linkages giving the coiresp, Bsters [6.g., C witb propylene + BF| at 60-70” gives (34.2% 
yield (320)) isopropyl chloroacetate (3:8160); C with butene-2 + ZnClz at 100* for 8 hn. 
gives (330) seo-butyi chloroacetate (3:8350); similarly C with pentene-2 (1:8215) gives 
(330) disithylcarbinyl chloroacetate, b.p. 177-178°. ^ Note, however, that no record can 
be found of reaction of C with ethylene to pve ethyl chloroacetate (3:5700)]. 

[0 with n-butylaoetylene (hexyne-l) (1:8055) in pies, of HgO + MeOH -H BFa.EttO 
gi^ (68% 3 riBld (331)) 2-(r.h1oroaoetoxy)hexene-l, b.p. 100-101° at 20 mm., » LOIT, 
fiD " 1.4453 (331). (For addition of Bra to this prod, giving 67% yield l-bromoheoEanane- 
2 + 21% yield chloroacetyl bromide see (334)).] 

Addition to epoxy compounds. [C with ethylene oxide (1:6105) in dry ether at 0° for 
4 days (332) or at 50° under press, for 6 days (333) gives ethylene glycol mono (chloroBcetate) 
(3:6780).] 

Conoereion of C to Carreepanding Acyl Hatidea 

(Jonveraion of C to chloroacetyl fluoride. [C on distn. with fluotosulfonic add (885) 
or C with KF + benzoyl chloride (3:6240) (336) gives (yields: 30% (336), 15% (U5)) 
ohloroacetyl fluoride, b.p. 74° (335), 74-76° (336).] 

ConvprskiQ of C to chloroacetyl chlaride. [G can by numaraus methods be converted 
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to thkwMMlgd cUntde (3;S23SJ q.v.-^NotiB alu, faomwr, tint C witk lugo oMn 
rClf (InolBi) civeo (337) tetnnhloEoetbrlaaB (3:MKI) and other piodiiati.} 
C^ehnofCtodilotoace^bcoinide. [C*HhBtk + ndP(338)(3a9)«nrith{ft) 
(340) xiVM chloioacetyl bnimde, b.p. 127° (338) (340), Di. - 1«I0 (340).} 

Coiuwiim f]jC to CmttpatidxHi Anhydride 

C oiB by nuamui methoda be eonverted to nhlnmurai tifl wid eobydride (S:0730) q,vi 

RiAcnoNB Involving the Chlorine Atom of C 
Bedrution ofC 

See above as second heading under chemical behaviar ef C. 

Hydrolyaie qfC (or tie aaU») 

Oydrolysis of C to glyrolio (hydroxyoretic) acid (1:0430) together with the fonnn. 
under certain co^itions of diglycoJic acid (1:0495) has been very extensively studied* 

HydfOlysls of C (or its salts) with aq. 0 on protracted boilg. with aq. (341) (342) (343) 
or C (as Nai or KA) on boiling with aq. (32) (344) (277) or C with aq. BaCOi (foUowed 
by pptiL of barium with H2SO4 (345)) dves (88.7% yield (345|) glycolic acid (1:0430). 

[For studies on rate of hydrolysis of C by aq. under various conditions (626) (342) (343) 
(346) (347) (348) (349) (350) (351); for study of influenre of ultra-violet light (352) (363) 
(354) (355); for influence of temperature (3^); for study of ord. and in heavy aq. (357); 
for heat of hydrolysis with aq. (358); for study of abnoimalitieB of hydrolysiB of salte (360); 
for study of induction period of hydrolysis (360) (383); for acceleration of hydrolyaB by 
colloidal Ag, AgsO, or CuO (349) see indie, refs.] 

[For studies of quantum yields of hydrolysis of C and use as standard see (361) (362) 
(363) (304) (365) (366) (367) (353).] 

Hydrolysis of U (or its salts) with alkalies. C on hydrolysis with aq. alkalies also gives 
glycolic acid (1:0430) [for studies of this reaction see (368) (342) (346) (369) (370) (350) 
(371) (351) (372) (373); for studies of hydro!, of NaA by skits of weak acids (374), for 
study of basic catalysts (375), for effect of liigh press. (376) see iodic, rofs.] 

[For patents on conversion of C to glycolic acid (1 : 0430) by alkaline hydrolysis see (377) 
(378); note, however, that the glycolic acid so funned may be converted (379) to 
(1:0667).] 

Note also that under the influence of the alkaline medium some of the glycolic acid 
first formed may condense with unreacted C to give diglycolic acid (1:0495): for atudias 
of this aspect of the reaction see (380) (381) (382). 

Behamar of 0 wUh NaSH or Its BdaBrVee 

[C with aq. 15% KSH (384) or with freshly prepd. aq. 15% NaSH (385) at 95^ for 1 hr., 
subsequently acidified with H^SOi and extracted with ether, gives (99% yidd (385)] 
mereaptoacetic acid (thioglycolio acid) [fieil. 111-244, llli-(95), lll2-(175)], b.p. 107-108" 
at 16 mm. (384) (386), m.p. - - 16.5" (384), 1.3253 (384). — Note that this plod, 

is also preparable by many other methods some of which arc cited below.] 

[C (2 moles) as NaA with NaSH os directed (386) (387) (388), or as KA with KSH (389) 
(390), or 08 NaA with potassium sulfantimonite (391) or sodium sulfostannate (391), or 
as CkAi with excess Ca(SH)3 + H|B (381) gives (84% yield (387)) thiodiglycolic add 
(thiodiacetio acid), S(CHsCOOH), [Beil. 111-263, Illi-(97), Illi-(178)1, ciyst. from 
AoO£t/OA (1:9) (388) m.p. 130" (388), 129" (387) (380)*] 
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[C (2 molflB] aa Nal with aq. NaaSi (3021 (303) (304), with alk. or alk.^h polyaulfidoa 
(402), with Bodium Bulfantimonate NaiSb& (301) or sodium sulfanenate NaiAaS4 (301) 
giw dithiodiglycolio acid, HOOG.CHr-^-S-CHaCOOH [Bed. 1II-254, llli-(07), 
llli-(170]j, tfta. from AcOEt/CeHe (1:9) (388) 108-109“ (391). 106“ (388). -Note that 
this prod, on reduction gives mercaptoacetic acid (above) ; 6.g., for reduction with Sn + 
HQ (396), with Zn + HaS04 (393) (390) (401) (402), with Na/Hg (397), by dectrolytic 
reduction in HaS04 soln. using Pb electrodes (398), by shaking soln. of sodium salt with 
Fe powder at 38° under Na (399), or by shaking with alanine or phenylalanine in 1% soln. 
in pres, of active carbon at 38° under N2 (400) see indie, refs.] 

Bthamor 0/ C with Variowi Solis qf Inorganic Acidi 

(For behavior with NaCN, etc., see further bdow.) 

With halides. [C with HBr.5H20 in s.t. at 150° gives (403) bromoacetic acid [Beil. 
11-213, IIi-(95), Il2-(201)], m.p. 40-50°, b.p. 208°; however, C in aq. KBr at 50” shows 
only very slight tendency to formn. of bromoarctic acid (for study of equilibrium see 
I104)).l 

[C with aq. KI at 50° (405) (406), or C with Nal in acetone at room temp. (407) (or 
in ethyl methyl ketone, diethyl ketone, or AeOEt (407) but noi in EtOH (408)) gives iodo- 
Bcetic acid, nryst. from much pet. ether (405) (400), m.p. 83° (405), 82° (406); for study of 
equilibrium of C with Kl in aq. at 50° see (404); of C with Kl or Nal iu acetone (ionic 
reaction) see (410).] 

With salts of inoiganic sulfur, nitrogen, or phosphorus adds. [C with aq. Na^ROi 
gives (41) (412) salts of sulfoacetir acid [Beil. lV-21, lVi-(312), lVrG'i31)]; for study of 
rate of reaction of KA with NasdOa, K2SO3, or (NH4)2SOa under various conditions see 
(214) (413).] 

[The salts of C with aq. NasSsOa give the corresp. salts of “ glycolic acid thiosulfate *' 
(carboxymethyl hydrogen sulfutr) |Bpi1. 111-235, Illi-(97), lll2-(171)|; for studies of tliia 
leaclionsee (414) (415) (416) (417) (418).] 

The alkali salts of C with aq. alkali nitrites give the corresp. alkali salts of nitroacetic 
acid; in fact from a cone. uq. soln. of the potassium nilroacetatc, treatment with the calcd. 
amt. of cone. HQ and extraction with much ether gives (70% >ield (41 9) J (420) free nitro- 
acetic acid [BeU. 11-225, IIi-(99), ll2-(207)], m.p. 87-89° dec. (420). — However, even 
aq. Bolns. of the alkali salts of nitroacetic acid on wanning readily lose CO2 yielding nitro- 
methane [BeU. 1-74, Ii-(19), l!r(40)], b.p. 100.80-100.86° at 760 mm. (421), f.p. -29.2°, 
s 1.1322 (421), nf) = 1.38056 (421), and although this product is now commercially 
available from other sources, the reaction is of considerable interest in connection with 
6. — [For studies on the pn^pn. of nitromethane from KA + KNO2 (yield 47% (422)) 
(423) (424) or from NaA + NaN02 (>iclds: 70% (428), 58% (426), 53% (420) (430) (431), 
35-38% (425)) see indie, refs. — For studies on rate of decompn. of nitroacetic acid in aq. 
aoln. at 20° (432), in HQ, or in acetate buffered sulns. at 17.84° and 0.78° (433) cf. (434) 
(435) (436) see indie, refs.] 

[The behavior of C with NaN2 appears to be unreported; note, however, that ethyl 
chloToacetate (3:5700) with NaN2 gives (437) ethyl aaidoacetate [Bed. 11-229, Ili-(IOI), 
llr(206)], which upon hydrolysis with aq. KOH gives (437) aiidoocetic acid.] 

[For behavior of C with aq. Na5P04 at 85° see (438).] 

Behamor of C wUh Hydrocarbons 

C with certain aromatic hydrocarbons or their halogen derive, at elevated temp, but 
without cat. condensea with elimination of HQ to give arylated acetic aoida [e.g., C with 
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naphthalena (l:7200J afc 180-186° for 48 hri. gives (430) cmaphtbylaisetic acid (1;0728); 
C with Isshloronaphthalfine (3:6878) in genemUy Bimilaj fa^on gives (439) I'^bloith 
naphthalene-?^etin acid, m.p. 124°: for genorally analogoua behavior 6f C with ao^ 
naphthenej anthracene, fluorene, and even certain phenols and amines see (430).] 

Behavior o/ Chlorine Atom ef C wilh Organic OH and SH BeadtanU 

With slhozidesi C with excess alkali alkoxides condenses with elimination of alkali 
ohloride to give the corresponding aikoxyacetic acids [e.g., C with MeOH/NaOMe |440) 
(441) or probably also MeOH/Ba(OMe )2 cf. (442) gives mcthoxyacetio acid (1:1M5); 
C with aln. EtOH/NaOEt (2_ moles) gives (yields: 93% (441), 90% (443), 74% (444)) 
gthoxyacetic acid (1:1070); G witli NaOa-Pr in n-PiOH gives (64% yield (445)) 
propoxyacetic acid [Beil. 111-233, lllr(()0), lll2-(170)|, b.p. 123° at 26 mm. (446), 108" at 
10 mm. (445), = 1.0518 (446), rig » 1.42249 (440); C! with NaO^Du gives (84% 

yield (445)) (447) n^butoxyacctic acid [Beil. Illi-(OO), lllr (170)], b.p. 115-116° at 10 mm. 
(445), 113-114° at 9-10 mm. (447), 74® = 1.0243 (447), nf? = 1.42634 (447); C with Na 
isobutylute gives (441) isobutoxyacetic acid [Beil. Ill-23;i, IIli-(90)], b.p. 118° at 16 mm. 
(44U, J 14° at 9 mm. (447), 74® = 10074 (447), ng = 1.42004 (446) ; for analogous b^avior 
of C with sodium derivs. of nnamyl sic. (1:6205) (445), n-hexyl ale. (1:6230) (446), hf 
heptyl alo. (1:6240) (445) (448), n-ortyl nlc. (1:6255) (445), ontanol-2 (1:6245) (448) of. 
(449), gcmniol (1:6270) (448), 1-mcnthol (1:5940) giving (yields: 78-84% (450), 78% 
(451), 75% (452)) 1-menthoxyacctic acid [Beil. Vlj,-(2.'i)], m.p. 53-54° (452); bensyl alo. 
0 : 6480) giving (75% yield (453)) (448) benzyloxyaeetic acid; etc., sec indie, refs.) 

With alkali salts of mercaptans- C with alkali rialts of mercaptoDB should give the 
corresp. alkylthioacetir acids, but for the most part these have been prepd. by alkylation 
of mnrcaptoacetic (thioglynolic acid). — [C (as NaA) with NaSMe should give methyl- 
mercaptoaceiic acid [Beil. Ill2-(177)], b.p. 130-131° at 27 mm. (454), 122-123° at 20 mm. 
(455), 7)^ » 1.223 (454), ng = 1,495 (454), but this prepn. has not been reported, the 
product having generally been obtd. (454) (455) from sodium thioglycolate by methylation]. 
— C (ns NaA) with NaSEt in conn. aq. soln. followed by acidification gives (456) ethyl- 
mercaptoacctic acid [Beil. 111-248, llli-(95)], b.p. 117-118° at 11 mm. (456), 118-119° at 
10 mm. (455), m.p. —8.7° (456), 7^^ - 1.1497 (450). — Note that n-propylmercaptoaeetle 
acid. b.p. 136.5-137° at IS mm. (455), 132° at J5 mm. (454), » 1.109 (454), ng - 

1.483 (454), and isopropylmnrcaptoaoctic acid, b.p. 128° at 13 mm. (454), 124-125° at 
9 mm. (455), have been rcixnled only by alkylation of thioglycolic arid. — However, C 
(as NaA) with NanS^n-C 4 H 9 in aq. soln. gives (yields: 90% (457), 87% (458)) n-butyl- 
mercaptoacetic acid, b.p. 144-145° at 14 mm. (455) (corresp. p»bromopheiiacyl ester, m.p. 
05° (458)); for constimts on the isomeric isobutyl (455) (459), sec.-butyl (455), and kr~ 
butyl (460) mcrcaptoooctic acids propd. by ‘other means see indie, refs. — C (as NaA) 
with NaB^n^CrHib gives (461) n-hcptylmercaptoacetic acid.] 

With phenols. C (as NaA) with salts of phenols, or often C with phenols in aq, alk. 
soln., reacts to give the corresp. aryloxyacetic acids; this procedure comprises a valuable 
tool for derivatizatioii in the identification (462) of phenols. Although tlie products of 
reaction of C with all possible phenob cannot be recorded here, attention is duected to 
the 44 aryloxyacetic acids derived from phenols of Order 1 comprising the summary on 
page 641 of the “ Tables of Order 1 " (464), and to analogous aryl oxyacotic acids oocup- 
ring in this present book as follows: o-chlorophenoxyacetic acid (3 : 4260) ; m-chloroidicanoxy- 
acetic odd (3:3325); THihlorophenoxyacetic acid (3:4375); 2,4-dichlorophenoxyaoetio 
acid (3:4095); 2,4,f^trichlorophenoxyBcetic acid (3:4336). Many other indhridUBl 
cases which cannot be mentioned here may be found by the usual search methods. 
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Betoior qf C wUh Boltt qf Otganie AoSdi 

'With KiCNi XCIV, etc. [C on convmtm to NaA and reaction with aq. NaCN (406) 
(486) (475) (476) or KGN (467) (468) (469) glra (yields: 75% (469), 70% (468)) cyano- 
aeetio aoid (malonic acid mononitrOe) [Bed. 11-583, Ili-(2S3), llr(530)], m.p. 60-70” (468), 
OO** (470), 66.1-86.4” oor. (467), 65-86” (471), 65” (472) (473); for use of this reaction in 
prepn. of malonio acid (1 :0480) see (476).] 

Note, however, that behavior of C or its salts with KSCN, NH 4 SeN, alkali aanthates, 
etc., is both complex and disputed and cannot be detailed here. 

BsAuaer qf C with NH$ 

C with NH| under various conditions gives aminoacetic acid (glycine) [Beil. lV-338, 
IVi-(462),IVr(771Jl. 

PPor behavior of C with cone. aq. NH 4 OH as method of prepn. of glycine (yields: 66 - 
60% (477), 64-85% (478), 54% (479), 50% (480)) (481) (482) (486) (for numerous older 
refs, see Beilstein) see indie, refs.: for extensive studies on influence of conditions on this 
reaotion see (483) (477); for study of rate of ammonol>’Bis of C sec (484) (485). -—For 
behavior of C with liq. NHa see (487); note that C in liq. NHa with Na splits out calcd. 
amt. NaCS and that no cyanide is formed (488). — For behavior of C with (NH 4 ) 2 COs see 
(483) (477) (489).] 

. [Note that reaction of C with NHs does not stop with formn. of aminoacetic acid (glycine) 
but that unchanged C reacts with the latter to give (489) (490) (480) iminodiacetic acid 
(“ diglycolamidic acid”) HN(CH 3 GOOH )2 [Beil. iy^65, IV]-(481), IVr(800)], and/or 
trimethylainine^, s', or' -tricarboxylic acid (*‘ triglycolamidic B 4 :id ”) [Beil. lV-369, IV 1 - 
(482), IVr(801)], also obtd. from C on fusion with ZnGb/NHa (492).] 

Bthanor qf C wUh Organic Amines 

Willi primiiy aliphatic amines. [C with MeNH 2 as directed (497) gives (methylamino)- 
acetic acid (AT-methylglycine = sorcosine) [Beil. IV^5, IVi-(468), IV2-(784)], but this 
prod, is usually prepd. in other ways. — Note, however, that 0 (2 moles) witli MeNHj 
(1 mole) + excess aq. NaOH gives (63-71% yield (493)) (464) methylimiiiodiacctic acid, 
GHiN(GHsCOOH )8 [Bed. IV-867, lVr(800)], cryst. from aq. MeOH, m.p. 226-227” dec. 
(465), 226” der. (496).] 

[C with excess aq. EtNHi as directed (498) gives ethyiaminoacetic acid (JV-ethy]^ycine) 
[Beil. IV-349, IV2-(787)], m.p. 180 - 182 ” dec. (499), 181.5” dec. (500). — The homologous 
JV-slkylglyGineB appear never to have been prepared from similar reaction of C with slkyl- 
amines, but for prepn. of iV-(n-propyl]glyciDe [Beil. lV-852], m.p. 196-198” dec. (499), 
JV-(iaoprDpyl)glycine [Boil. IV2-(787)], A^-(»^butyl)gIycinB, m.p. 192” (501), N-(isobutyl)- 
^ydne, m.p. 188” (501), or lV-(nrainyl)glycine, m.p. 201 ” (501), by other methods see 
imlic. refs.] 

With secondary ali|diatic andnes. [C with aq. Me 2 NH (502) (29) for 4 hn. at 55” under 
press. (503) or with aq. NaOH (504) as directed gives (yield Na salt 53% (504)) dimethyl* 
aminoaoetic acid (lV,iV-dimethylglycine) [Beil. IV^, lVi-(469), lV2-(785)], m.p. 177- 
182° (29), 176-178” (W) (for prepn. of t^ prod, from ^ydne with formic acid + formalde- 
hyde see (505)). — C with E^NH similarly gives (506) lV,JV-diethyl^ycme [Beil. lV-d50, 
IVi-(472)]J 

Wltfi teitiaiy alijdiatic amlnea. [C with MeiN (507) or C (as NaA) with MeaN (508) 
gives betaine hydrocUoride (CH,)aN(a).GHsGOOH [Beil. lV-d47, lVi-(470), IVr(78a)].] 

With primary aromatic amihei. . (to also below under (D's.) [C with aniline in a littlB 
ether boiled with a lai^ge volume of aq. (509), cf. (511), or G with aniline (3 moles) boiled 
with aq. and subsequently made alkaline (510), or best C with aq. aniline heated in presenise 
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of an add aooqitor aucfa aa aq. NaOH {512}^ aq. NaOAa (573| of, (614), or ottwr aikalinr 
alkaJiiMortli hydnuddM or eaiiwiiatoa (515) (5W (617) (518) (519) giw (yidda; 100% 
(514), 90% (510), 86% (512)) phenylaminoactitiis acid (N-phenylglydne) (Bdl. X1I*468, 
Xllr (268)1, m.p. 127*’ (note that if htd. at 200^ however, bimoleoular oondeaBatkih oceuta 
with dimination of 2 H 2 O and foziiin. (520) (521) of 2^,J^'HUidienyl'^,6Hhke(o|apend^ 
m.p. 263^ (520) (521) while diatn. cauaea loaa of CX)^ giving (522) JV-methylaDilinB). ** 
Note alao that reaction of C with 2 molea aniline (523), or further reaction of C with AT* 
phenylglyoine (above) in aq. alk. (524) (525) (614) (526), gives (yields: 80-85% (526), 
50-60% (525)) phenyliminoKliaoetio acid, C 6 HbN(CH 2 (^H)i [Beil. Xn-480, JJli* 
(265)1, m.p. 152-155° dec. (526). — Note ^o that reaetiou of C with aniline in pML of 
NbOAg gives (525) much J^-phenylglycins anilide, CBH 2 NHCH 2 CONH.CA [Bdl. XU- 
566], m.p. 112°.] 

[Note that C with many other primary aromatic amines reaota in analogous faafaioni 
but details cannot be included here because of lack of apace.] 

With primaiy aromatic dlsminea. [C with o-phenylenediamine in dry ether forma (827) 
a 1 : 1 cpd. presumably to be regarded as salt. — However, C (1 mole) with o^henyleDedia^ 
mine (1 mole) in 4 iV HCl refluxed (528) for 45 min. and aUotesd to stand ovemighi (520) (580) 
gives (yields: 80-85% (529), 78-86% (530)} 2-[cbloromethyl)benximidaaole, ndta^irom 
EtOH /AcOEt (528), pr. from dioxane (529) or dry acetone (530), m.p. 165° (529), 160- 
161° (528), 159-100° cor. (530); note that value is aensitive to rate of htg. (520) (5^). — 
For studies of behavior of this product with many amines (520) (530), with aq. (530), KI 
in acetone (530) (531) see indie, refs. — For general study of ortho condensatioos leadiiig 
to benzimidazole formn. see (532).] 

With hydrazines. [C (1 mole) with phcnyUiydrazine (2 moles) in boilg. aq. alo. KsOOi 
(H mole) gives (533) (534) a mixt. of both (a^phenylhydrazine)Bcetic acid, GbHbN(NH|)- 
CH 2 C(X)H [Beil. XV-316], this, from abs. EtOH, m.p. 168° (533), 167° deo. (535), and 
(i8-phenylhydrazmo) acetic acid, CeHBNH.NHCH 2 COOH [Bdl. XV-321], Ifts. from alo., 
m.p. 153° (536), 152-163° (537); for separation of these isomers aee (533).] 

[For behavior of C with flr,iV-diphenylhydrazine in aq. NasCO} or NaOAc see (638).] 

With aromatic primary amines also containing other functional groupa. With amiini^ 
phenols. [C with p-aminophenol on htg, in aq. aoln. (539) (540) (541) (642) contg. also 
NaOAc (543) (544| gives (yields; 45% (544), 35% (539) il\r>(p-hydroxyphenyl)^Qme 
[Beil. XIll-488, XIIIi-(171)] (this product has considerable interest aa a photogrsphic 
developer); for its purification aee (540) (546); for pat. on its decompn. at 160-170° in 
ketone solvents aa method of prepn. of AT-methyl-p-aminophenol [Beil. Xin-441, XIIli- 
(149)] see (546). — Note also that in above reaction of C with p-aminophenol some N- 
(p-hydroxyphenyOiminodiaoetic add (542) is also formed.] 

With amino adds. [C with o-aminobenzoic (anthranilic) add in aq. soln. (547) prefer* 
ably also contg. NagCO, (548) (549) (550) gives (yields: 85-69% (650), 7(^% (640)) 
J^-(o-CBjboxyphenyl)glyoine (phenylglycme-o-carboxylic acid) [Beil. XIV-648, XIVi- 
(544)], ndls. from MeOH, m.p. about 215° dec. (561); this product upon htg. loses iXh 
giving indoxyl and is therefore an important intermediate in mfg. of indigo; for use of 
this reaction for detection of C in wine by conveidon to indigo see (120) cf. (117). ^ Note 
also that in above reaction of C with anthranilic add some flf-(o-Garboxyphenyl)imiiiod!- 
Boetic acid [Beil. Xiy-354, XIVi-(545>], m.p. 216° dec. (551), is slso product (661); 
sJthoui^ both phenylglydne-o-carboxylic acid (Neut. Eq. 07.6) and Ar-(a-cajbo]cypliB]|yl)- 
iminodiaoetic acid (Neut. Eq. 84.3) thus melt at same temp., their mixture melts at about 
200° (551).] 

With lecoDduy aromatic amines. [C with JSr-mBthylaniliDe on htg. (552) or better in 
aq, NaOH on 4-hr. reflux (563) gives (74% yield (558)) N-methyl-AT-phenylidyoiiie [Beil. 
Xn^TS, XII,. (2M)], oU (B£C1, m.p. 215-216* dec. (S53|). - C with AT^thyleailiiH op 
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htg. giv£B (554) N~^y\~N-fAieny]^yam [Beil. Xn-475], oil. — C with diphenyhiinine 
at 180-200" for 40-50 hn. gives (5-10% yield (555)) J^,i\r-diphenylglycme [BelL XIli- 
(264)1.1 

With tertiuy aromatic imineB. [C with dimethylaniline at 100° (556) for 12-18 hn. 
(557) gives dimcthyl-phenylbetnine hydrochloride [Beil. X11-474L m.p. 194-196° (556)i 
from which silver oxide liberates (557) (558) free dimcthyl-phenyl-betaine, m.p. 124-126" 
(567)| 125-124° (558). ^ For coiresp. betaine from iir,J\f-diethy]anilinB see (559).! 

With tertiaiy heterocyclic amines, [C with pyridine on htg. (560) (561) (194) cf. (556) 
at 60° for 5 hrs. (557) gives J\r-(carboxymethyl)pyridinium chloride (pyridinebetaine hydro- 
chloride) [Beil. XX-2261, m.p. 202-205° dec. (560) (thought by (194) to be typographical 
error for 102-105° dec.). — For behavior of C with quinoline sec (556).] 

Bdiavior of C wUh AmideSt Thioamides, etc. 

This tope cannot here be treated in full, but the following coses are reported as examples. 

With urea. [C with carbamide (urea) might be expected under appropriate conditions 
to cemdenSG with eliminatioa of HCl and formn. of ureidoureiir arid (hydantoic acid), 
NH 2 CONH.CHaa)OH [Beil. IV^9, lVi-(477), TVr(792)l, m.p. 169-170° (562) (563), 
160-161° (564), 160° (565), or iU ring-closure product hydantoin [BcU. XXIV-242, XXlVr 
(287)], m.p. 220°; no report of the chemical behavior of C with urea can be fnund, however, 
the two above-mentioned expected products having been prepared by other means. — 
Note that f.p. /compn. data on system C + urea have been recorded (19).] 

ninth thiourea. [C with thiourea (the latter reacting in its isothiourea mode) gives ac- 
cording to conditions either isothiohydantoic acid, H 2 N~C(:=NH) — S — CH 2 .CCX)H 
[Beil. 111-251, ITIi-(97)] (566) (567), or pseudoihiohydantoin [Beil. XXVll-230, XXVlli- 
(303)], (568) (569) (570) (571) (572) (573).] 

With substituted thioureas. The behavior of C with substituted thioureas cannot be 
treated in full, but the following examples are aited [for reaction of (' with various mono- 
substituted thioureas see (573) (574), with various disubstitutod thioureas see (575) (576) 
(677)1. 


Methyl dilaroacetate: oil, b.p. 131° (see 3: 5585). 

— Ethyl diloroacetate: oil, b.p. 144° (see 3:5700). 

Phenyl diloroacetate: m.p. 44-45° (see 3:0565). 

o-Tolyl chloroacetate: oil, b.p. 127-127.6'' at JO mm. (578). [From C with o-cresol 

(1:1400) + POCla in pyridine (574), or from chloroiicetyl chloride (3:5235) with 
o-oresol (U1400) at 130° for 4 hrs. (578); note that this prod, with AlOl^ at 140° 
undergoes Fries reiirr. giving (578) both 2-hydroxy-!l-methylphenaryl chloride [Beil. 
VlIli-(549)], m.p. 67°, and 4-hydroxy-3-mcthylpheiiacyl chloride [Beil. VIlli-(550)], 
m.p. 144-145°.] 

m-Tolyl chloroacetate: oil, b.p. 153° at 30 mm. (580). [From chlorooitetyl chloride 
(3:5235) with m-cresol (1 : 1730) (579) (580); note that this prod, with Aids at 150° 
gives (50% yield (580) ) 2-hydroxy-4-metbylphBaar.vl chloride [Boil, Vlll-113, Vllli- 
(550)1, m.p. 101°.] 

^-Tolyl chloroacetate: m.p. 32° (.580), 29-30° (.579); b.p. 162° at 45 mm. (680); 

Df - 1.1B40 (41), ni,' = 1.5150 (41). (From C with iHiresol (1:1410) + PCKHi 
in pyridine (579), or from chloroaoetyl chloride (3:6235) with p-cresol (1:1410) at 
136° (580); note that this prod, with AlClg at 140° gives (580) 2-hydroxy-5-methyl- 
phenacyl chloride [Beil. Vlll-111], m.p. 65° (580).] 

Bencyl chloroacetate; nil, b.p. 147.5° at 9 mm., tii » 1.2223, np ■■ 1.6246 (581). 
[Fnm C with benayl ale. (1:6480) + HQ gaa at 100° (581).] 
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— • j^mtfobeiuyl cUorotceCtte: oil| unfluitable u (D (682). 

Plieiitiiyl chknnoetite: unteportod. 

— — p-Chlnniiiliaiuiicyl diloiotcetate: unr^rted. 

O p-Bfomophsntqrl chlorwcetite: m.p. lai.r** cor. |683}. 

p-Iodopheni^l diloriMcetate: unreported. 

0 p-Phonylpheoa^l chlonMcettte: m.p. 116' (584). [Ffom C (aa ^bH) with p- 
phenylphenacyl bromide (584) (m.p. 124.5-^126.5”) in aq. ale. on htg. (584).] 
S-Benzylthiuroiiium chloroaceUte: m.p. 169-160° (586). [Note that for corzeap. 
salts from dichloroacetic acid (5 : 6208) and triohloroacetic acid (3 : 1150) tn.p, values 
are respectively 178-179” and 148-149” (585).] 

0 5-(i^-Clilorobeazyl)fhiiir(mium diloroacetate: m.p. 158” cor. (586). [ftem C (as 
Nai) with i8f-(p-Ghloroben8yl)thiuronium chloride (586) (m.p. 197”) in ale. (586); 
note that corresp. deriv. of tricldoroacctic acid (3:1150) has m.p. 148” cor.] 

0 5-(p-Bromobenzyl)thiuronium diloroacetate: m.p. 154” cor. (587). lF)nm C (as 
NaA) with iSf-(p-bromobensyl)thiuroiiium bromide (587) (m.p. 213”) in ale* (587); 
note that corresp. deriv. of trichloroacetic acid (.3:1150) has m.p. 146° cor. (587).] 

0 u-Chloroacetamide: m.p. 120.5-121.5” (588), 120” (589), 119-120” (500), 119.5” (591), 
118-120” (165), 118” (312), 116.4-116.9” (620). [l<'rom methyl chloroacetate (3:5586) 
(588) (593) nr ethyl chloroacetate (3:5700) (590) (589) (592) (594) (595) (596) (597) 
with cold cone. NH4OH (78-84% yield (590)), or from chloroacebyl chloride (8:5235) 
with dry NH3 (597)1 

0 u4^(iroacetaiuUde: cryst. from hot aq. or 50% Je., m.p. 138” cor. (598), 136-137” 
(599), 136” cor. (600), 135” (601), 134-135” (602) (166), 134.5” (603) (604), 134” (605) 
(606), 133-134” (610). [l>om G with aniline (606) in presence of FA (600) (605), 
from C with aniline salts + FClfi or 8(X7Is (607), from chloroacetyl chloride (3:5235) 
with aniline (2 moles) in etlier (608) (603), CeH^ (602) (601), or AcOH/NaOAc (599) 
or with aniline (1 mole) + aci. NaOlI in CbHg or toluene (609), or from chloroacetic 
acid anhydride (3 : 0730) nith aniline + (610).] Note that this u^shloroacetanil- 

ide with AICI3 (nut more than 1.8 ids. (611)) at 225” (611) (612) loses HCl with ring 
closure giving (85% yield (611) (612)) orindidc [Beil. XXI-282, XXIi-(289]]; aJao 
that uH;hloroacptanilide with ale. KOH undergo<z% bimoleculai condensation giving 
(613) Ar,iV'KliphenyI-2,5Hlikptoinijerazme, m.p. 2Kr] 

(B (i>-ChloroBcet-&-toluidide*. riyst. from dil. ale., m.p. 111-112” (614) (604), 111” (615). 
[From C + o-toluidinc + FsOq (615), or from chloroacetyl chloride (3:5236) with 
o*toluidine (2 mules) in diy ctluT (616) or CqHs (614).] [Note that this prod, with 
AICI3 at 225” loses HCl with ring closure giving (612) 7-methyloxindole, m.p. 200”; 
also that with ale. KOTI it undergoes bimoleculai condensation giving (614) N,N'- 
di-o-tulyl-2, S^likctopifieraziiie.l 

(B u-Chloroacet-p-toluidide: m.p. 164° (615), 162” (608) (617), 161.5” (603). [From 6 
(2 moles) with p-toluidine (1 mole) at 80-90” (617) in presence of FjOb (615), or from 
ohloroacctyl chloride (3 : 5235) with p-tduidine (2 moles) (608) in ether (603).] [Note 
that tills prrKl. witli AIG3 at 230” for 2 hrs. Idmw HCl with ring dosure giving (612) 
54Dethyloxindole [Beil. XXI-201], m.p. 168” (612).] 

— tf-ChloroBcet-N-benzylaniide: ciyst. from CgHs or Igr,, m.p. 93.5-94.5” cor. (618), 
93.0^.6” cor. (619), 92.2-92.8” u.c. (619). [From ethyl chloroacetate (3:6700) with 
aq. bensylamine on shaking in cold (619) rf. (621), or from chloroacetyl chloride 
(3:6235) with bensylamine + aq. EOH (618); note, however, that the eomsp. derivs. 
from dichloroBcetio acid (3:6208) and from trichloroacetic acid (3:1150) have almost 
the m.p.'B, via., 93.8-95.6” cor. and 93.6-94.4” oor. respectively (619); note abo 
that the simple salt of C with bensylamine has m.p. 119.9-120.9” cor. (304).] 
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3:1875 a.M)3CBU)RO>4i-BirmiC C^ACU 

Bdi.n .379 

AC3D (iDw-meHang isomer) 

H H 

1 1 

Ili-(1S4J 

(CSrotonic acid dichloride) 

CHr-C-C-OOOH 

Ifc- 


U 



HP. 63** (1) (2) BJ>. 133-133'* cor. at 87 mm. (5) 

(3) (6) 124.3° at 80 mm. (6) 

02.3-63° (4) 

62° (8) 124^123° atSOmm. |1| 

61° (11) 120° at 18 mm. (0) 

37-39° |5) 

[iSfw oho Ot^ichlorthn^iUyrie acid (highymdti/ng iaomer) (iaocroianie acid diMcide) 
(3:1003).] 

ColorloBB ciyst. from pet. ether, Igr. or ether. — C is eaii. huI. air., CsHe, CHClj, or 
GSi; Bpar. aol. cold Igr.; at 10.5° 3.2B pie. C are eol. in I part dry ether. --< C ddiquescea 
with a little aq. (5|; C with 1 mole H 3 O forma (4) an oil, probably a monohydrate (ortho 
acid), which in much aq. gives an emulsion gradually aeparating into two clear layers; 
note, however, that C has later ( 11 ) been claimed to be nonhygroacopic. 

[For prcpn. of G from crotonir acid (1:0425] with Cl 2 in ( 1 ) ( 2 ) |4) (ill or in 

ecu + CS 2 ( 6 | in cold see indie, refs.; for fomin. of C from iaocrotonic acid (1 : 1045) with 
CI| in CHClr, CCI 4 , or Clils see ( 6 ) (4); for prepn. of C from its cotresp. acid chloride (see 
below) by hydrolysis with aq. NaHCOa see (5| (9| ] 

C boils at 212-216° under ord. press, with some loss of HCl (4). 

[C with 6 pts. cone. aq. HCl (satd. at 0 °) in s.t. at 100 ° for 50 hrs. ( 1 ) is partially isomerised 
to the high-melting stereoisomer (isocrotonic arid dichloride) (3:1903).] 

C behaves as a fairly strong monobasic acid of ionisation const. X = 8.2 X 10 *^ ( 1 ); 
C with dil. aq. AgXOs ppts. the spar. sol. Agk% (5); no other salts, however, appear to have 
been reported. 

C with aq. NaOH in cold is neutralized without serious decomposition (4); Neut. Eq. * 
157 (HI; however, if to the resulting soln. further cone. aq. NaOH is added (4) (7), or if 
C in ale. is treated with ale. KOH (G) (2|, 1 HCl is split away and the oorresp. salt of a- 
chloroisocrotonic acid (3 : 1615) (accompanied by the salt of its isomeric oe-chlorocrotonic 
acid (3:2760)) is form^. 

C with aq. Na 2 COj at ord. temp, is neutralized without decompu. (4); however, C with 
excos aq. NagCOa above 80° also is further attacked giving (4) (25^0% yield (4)) 1 -chloro- 
propene-1 (3 : 7030), accompanied by some propioiioldehyde (1 : 01 10), AHshlorocrotonic acid 
(3:2760), ae-chloroisocrotonic acid (3:1615), and other producte. 

C in pyridine at 100 ° for 3 hre. loses HCl giving (yield not reported ( 8 )) o-chlorocrotonic 
acid (3:2760), m.p. 99.5° ( 8 ). 

[C with PQi or SOCla, although not actually reported, would be expected to yidd the 
oorresp. acid chloride; this a,d-dichloro-nFbutyryl chloride, b.p. 163.3-164.3° cor. at 747 
mm. (5), 67.5-71° at 30 mm. |5|, has, however, been prepd. indirectly from ciotoiiic acid 
(1:0425) with PC1| (2 moles) at 160° for 2 hn. (9) or from crotonaldehyde (1:0150) with 
Oi at 0° in dark (5).] 

— ^ Methyl a,^GlilorM-bu^te: b.p, 174-180° si. deo. at ord. press. (5), 82.7- 
86.7° cor. at 28 mm. (5); « 1.2614 (5). [From the above a,/^ichlonHhbutyryl 

chloride with MeOH (5).] 
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^ Mill «iMcUoi»«.lHitante: 18(1-200' ftt TOO mm. aO), OT rtai ub. 4i0}, 
06* at 38 mm. (2). [FromCinaba. EtOHvilihdiyHGI (2|^wliidlnctiyfniDba1^ 
eUaral hydmte (3: 160S) (1 mole) in £(OH with diy K(3 n (1 mole) bdow 15* |10l; 
notOi however, that thia eater lorn HQ with gnat eaae even at oid. tonp. givliv 
ethyl oHshlorocntaiiate (3:8623) and thia dd^ydnhalogenatioA ia greatly acedmated 
byKCN(lO).] 

— - «[,0-l>iiddor(Mi-but|rBinide: unreported. [Note that the amide from tile hi^aB- 
matting atereoiaomei of C (3:1003) haa m.p. 121°.] 

1:1176 (1) Michael, Bunge, her. U, 2910-2913 (1908). (2) Mirhael, Browne, An. Oum. J. 
■,281-287(1887). |3) Michael, Browne. J. praU. rtcm. (2) M, 174-176 (1887). (4)malioaaua 
Ann. 948, 281-301 (1888). (5) Zeiacl, Jfona^tA. 7, 360-370 (1886). (6) Michael, PiV-hh— , 
J. prakL Chan. (2) M, 238-240, 236-259 (1892). (7) Wialicenua, Ber. 9i, 1008-1010 (1887), 
(8) Pfeiffer, Bar. 48, 3041-3042 (1910). (9| Clarke, J. Chm. jScc. 87, 898 (1910). (10) Chat- 
taway, Irvine, /. Chm. Sor. 1898, 1043-1044. 

(11 ) Stalling, Z. phf/rih. Chm. fr94, 427 (1034). 


3:1880 cif-lAJ)ICHLORO-l,2- 
BIPHEIVYLETHniElfE 
(cu-«,ai'-DichlQroBtilbone; 
cw-tolane dichlonde) 

1IJ>. 63° (1) (2) (3) BJ>. 178° at 18 mm. (5) 

(4) (6) (6) 

(7) (8) 

63-63° (0) 

63° (10) 

61° (Hi 

60° (12) 

68.8-60° (13) 

58° (14) 

[iSw also frana-l,2-dieUoro-l,2-dipAanv(d6]/{cna (3:4210).] 


C-Q 


0 -' 
0 -- 


CuHM 


BdLV-6M 

Vi-(aM) 

Vj- 


ColorleBS ndls. ^ C is murh leas sol. in ale. tlmn \U bigher-melfcinfc ateieoiaomer (3 ; 4210) ; 
100 ptfl. aba. air. at 24.4° dis, 10.51 p(B. C (14). — C like its isomer is very sol. in ether. 

Note that C (the lower-meltinf^ toiane dirhloride) has now been shown (12) to have tbe 
cfS configuration! many earlier reports to the contrary notwithstanding. 

Note also that C (2 moles) with (1 mole) diphenylacetylene (tohme) [Beil. V-OSO, Vi« 
(319), Vr(568)], m.p. 60°, gives (12) a 2:1 molecular cpd., m.p. 67-69° (12). 

C on distn. is partially transfoimed (32% (14)) into its higher-melting (rems stereoiaomer 
(3:4210) q.v. 

Since the methods of prcpn. and the chemical behavior of C are the same as those given 
in detail under its stereoisomer (3:4310) q.v. they are not repeated here. 


1:1881 (1) Fuson, Ross. /. Am. Chm. Sac. 68. 723 (1933). (2) Davidson, J. Am. Chan. Roe. 
41, 397-399 (1018). (3) Budborough, J. Chm. Site. 71, 221-222 (1897). |4| Lodiowici, Ba. 

17, 1166 (1884). Ih) Blank, dnii. 246, 17 26. 33-34 (1888). (0) LiebBriniiiui, Homeyer, Ba, 
12, 1973-1974 (1879). (7) Limpricht. Schwanert, Ber. 4, 379 (1871). (B) Zim'u, Ber. 4, 269 
(1871). (0) Staudinger, Ber. 41, 1071-1972 (1916). (10) Onufrowics, Bor. 17, 836 (1884). 

(11) Busch, Weber, J. prakL Chcfn. (21 14i, 60-62 (1938). (12) Bergmann. J. Chan, Bat. 
19M, 403, 406. (13) Stelliug, Z, phyaik. Chm. B-M, 425 (1934). (14) Eiloart, Am. CAsn. J. 

18. 231-253 (1890). 
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8:1385 t,T-DICHLOROITAPBIHilJJ»IB 
(2,8>DiBliloiwiiB|dithB]eiie) 



CioHiCIi Belt V- 548 
Vt-(888) 
Vr(446) 


M.P. 64° |ig} BJ>. 386° tt.B. (5) = 1.2611 (19) 

68.5- 64.5° (1) 285-286° (2) nf,'* - 1.60921 (19) 

63.5- 64° (2) 

62.5° (3) (18) 

61.5° U.C. (4) (5) (9) 

(12) (13) 

61° (8) (12) 


Lfts. from hot dil. air.; ciyst. from aJo., ether, C^He, nr ArOH. — Sublimeii readily. — 
Volatile with steam. 

[For firepi]. of C from TH’hloroiiaphtlialenesuIfonyl rhloride-l [Beil. XI>1611 (4), from 
7-4}romonaphthaleiicsulfQnyl chloride-l [Beil. XI-16()] (6), from l-rhlonmaphthalencsulfonyl 
Ghloride°-7 [Beil. XI-lBl] (2), from 7-chloro-l-iiitronaphthalcDe [Beil. V-556] (pour yield 
12)) (7), from l-nitronaphthdenesulfonyl chloride-7 [Beil. XI-187] (8) (9) (10) (11), from 
7-chloroiiaphthol-l [Beil. Vl-612, VIi-(308)] (12), from K or Na naphthol-2-8ulfonate-8 
[Bdl. XI-286, Xli-(67)] (5) (13), or from oaphthalene-l ,7-bur- (sulfonyl rhluride) [Beil. 
Xl-215] (14) on htg. with PCls as dirfM'ted see indie, rers.: from o-chlorunaphthalene 
(3:6878) with SO2CI2 at 100-180'’ sec (15); from K 4,5-djciiloroiiapliihalcnesiilfonate-2 
[Beil. XI-182] or from K 4,6-dichloranaphthaleni»ulfonate-2 [Beil. XL-182] ou hydrolysis 
in H]S04 or H3PO4 with superhtd. steam at^c (16); from 4,6-diehlDronaplithalene-2-Biilfonyl 
chloride [Beil. Xl-182] on htg. with cone. HCI in s.t. at 2(K)'’ see (16); from 7-chloronaphthyl- 
amine-1 [Beil. XII-1256] via diasotizatiun and htg. with Cii2n2 see (12); from 8-siilfo- 
naphthylamine-2 [Beil. XIV-760, Xiyi-(733)] via diasotisation and htg. the diazonium salt 
with PCli in PCla see (2); from 1,7-diaminfinaphthalent) [Beil. Xill-204] via tetrazotizaiion 
and treatment with Cu pdr. see (17).] 

C (1 g.) in AeOH (5 ml.) ^itli highest conrn. HNOa (2 ml.) yields (3) l,7-dichlnro-3> 
nitronaphthalcne [Beil. V-556J, ndls. from MeOH, m.p. 138-* 139° (3). 

[C with CISO3H yields (1) (18) 1,7-dirhloronaphthaleucsulfoniu acid-4 [Beil. Xl-162] 
(corresp. sulfonyl chloride, m.p. 118° (1) (18), coiresp. siilfonamidp, m.p. 226° (18)).] 

IrllBi (1) Hampaon, Weiasberger, J. Chr^h Sar. 1896 , 304. (2) Annatrongi Wynne, Chem, 
ATewa n, 180 (1889). (3) Erdmann, Ann. 876 , 257 (1893). (4) Arnell, Bull. aoc. rhim. (2) 

46 , 184 (1886). (5) Claua, Vola, Ber. 18, 3157 (1885). (6) .Siiidnll, Vhem. Nevfs 68 . 58 (1889). 

(7) Annatrong, Wynne, Chem. Newe 66 , 225 (1880). (8) Palmaer, Ber. 61 , 3261 (1888). ( 0 ) 

Gove, BuU. eoc. ehim. (2) 61 , 415 (1878). (10) Armairong, Wynne, Chem. iVewall, 94 (1^9). 

(11) Erdmann, Suvern, Ann. 676 , 252 (1893). (12) Erdmann, Kirchhoflf, Ann. 647 , 379 (1888). 
(13) Foraling, Ber. 66 , 2102 (1887). (14) Armatrong, Wyimo, Chem. Newe 66 , 162 (1800). (15) 

Armatrong, RoBaiter, Chem. New 66 , 189 (1802). (16) Armatruug, Wynne, Chem. ATeiiu 76 , 

09-70 (1897). (17) l^Viedlilnder, Biymauaki, Ber. 65 , 2083 (1892). (IK) Arroatrong, Wynne, 
Chan. Newa 61 , 274-275 (1890). (10) KroUpfeiffer, Ann. 486 , 198, 204 (1923). 



in 


S 0 UD 6 


9:1400 


8:1400 lAl-TSlCHlOROBBlIZBItE 

(tym^TiichlorobeiUBiie) 



CiHiCU BiiLV-804 
Vi-( 48) 
Vi-(IW) 


M.P. 

(1) 

B.P. 808.A‘ cor.atTSSJmm. (2) 

63.6° cor. 

(2) 

<3) (18) 

808.4° (11) 

63.4° cor. 

(4) 


63° 

IS) (6) 
(7) (8) 


62.7° 

«») 


61° 

(10) 



ColnrlesB cryst.; qbs. roI. ether, CbHj, Igr., CSj; apar. sol. cold ale. or 60% AeOH; volatile 
with steam. [For thermal anal, of mixts. of C with 1,2,4-tnchlorobenzene (3:6420) or for 
m.p./eompn. data on ternary system of C with l,2,3-tri<;hloiohcnsenc (3:0^) anil 1|2|4- 
trichloTobensene (3:6420) sec (9).| 

[For use of C in mfg. of rlectric iusulatini; material see (12) (13).] 

[For prepn. of C from 2,4,&-trichlaroaniliiie [Beil. Xll-627, Xlli-(312)] via diaiotization 
and reaction with air. (yield: 92% (14), 90% (15), 72.6% ( 8 ), 67% (33)) (4) (1) (16) (17), 
or from 2,4,6-'tribromoaiiilme [Beil. Xn-663, XII (329;] via diasotization and subsequent 
treatment with HCl gas in ale. (18), see indie, refs.; from 3,5-dichloroaniline [Beil. Xll-626, 
Xlli-(312)] via iliazoiization and reaction with GujClz or Cu (yield 58% ( 6 |, 40-50% (0)] 
(4) sec indie, refs.; from chlorobenzcne«3,5-dhiiilfoiiyl cliloride with 4 moles PClg in B.t. at 
200-210*’ for 4 hn. (60% yidd ( 6 )] or similarly from bromobenzcne^,5-<liBulfonyl chloride 
(7) see indie, refs.) 

(For formn. of C from 2,4,&-trichloroiodobenzene with ale. NaOEt see ( 10 ); from 1,3,5« 
trinitrobeuzene with cone. HCl in s.t. at 260° see ( 20 ): from 2,4,6-trichlor(iacetuphen(me 
on fusion with KOll ( 10 ) or from 2,4,6-trU'h]orobeiizal(lehydc on warming with 50% 
NaOH or KOH (3) sec indie, refs.; from dduroanelylrne (3:7000) by polymerization in 
light nee (21); for fonnn. of C from CsHe or ddornhenzerie (3:7903) with Cl^ at 400-700'* 
(22), or from mixl. of nh and THliclilorobenzenus with CI 2 + AICI 3 (23) cf. (24), or from 
hRxaehlorobnnzene (3:4939) by eat. hydrogenation (25) see iiidir. refs.; from nt-benzene- 
Ijoxfichloridc* (3:4410) with ale. KOH, pyridine, or quinoline (9) from /S- or y-bensene* 
hexachloridra with ale. K( )H Bve (9) ef. (26).] 

[C with CI 2 in pres, of A! /Hg yidds (27) l,2,3.5-tetraehlon>l)euzcnc (3 : 0915); for behavior 
of C with liq. CI 2 yielding addn. pnnlucts see (28).] # 

[C with McOH/NaOMc in s.t. at 180° yields rnmnly (29) 3,5HlichloroBmBole, m.p. 39^ 
(29), accompanied by some 3 , 5 -dichlorophenul (3:1670).] 

[C on hydrolysis with steam at 550-8(XJ° over cat. yidds (30) phlorogluruiol (1:1620); 
for behavior of C with F 2 see (31); for behavior of C with NHz at 700-800° see (32),] 

C on mononitmtion, e.g., by warming C (1 g.) with 5 ml. fumg. HNOi {D - 1.40) at* 
100^ for 15 min., then pouring onto ice (38), gives ( 2 ) ( 8 ) ( 100 % yield (38)) l,3,5-tricUoro-2- 
nitrobenzene [Beil. V*247], ndls. from ole., m.p. 69° ( 8 ), j67-68° (38). on dinitratiQii, 
e.g., by refluxing for 1 hr. a soln. of C (1 g.) in 5 ml. fumg. HNU3 (H = 1>40) + 5 ml. eonc. 
HsS 04 (38), gives (yidd: 100% (38) (34), 82% (35), 80% (15)) (14) (33) l,3,6-trichlQro.2,4. 
dinitrobenzene [Beil. V-265], m.p. 131-131.5° (35) (36), 129-130° (34), 120.5° (14) (15) 
(3), ]28.5° (38) (this prod, on htg. with 5 pts. aniline yields (38) l,3,5-trjani]ino-2,4-dinitro- 
benzene, m.p. 179-180° (38)). — C on trinitration, e.g., by boilg. 2 days with mixt. of 



a tl400-3 : 1400 1,3,5-TRICHLOnOBENZENE 900 

fumg. HNO| and fumg. Hy904 as directed (37| (39)i yielda (37| (30) (17) l,3,54iioUonh 
2 ^i, 6 -triiutroben 2 ene [Beil. V-27fiI, m.p, 107” (33), 193° (16), 1^103” (39). 

6 with cone. H 2 SO 4 ia unchanged even after htg. 56 hn. at 100 ° and ia only partially 
aulfonated on htg. 6 hra. at 100 ° with fumg. H1SO4 ( 12 % SOi) (16); however, C with 3 pta. 
fumg, HfSOi (60a » 72%) htd. at 100° for 15 hn. completdy aulfonatea yielding (16) 

l, 3,5-tiichlorobenzene-2,4-di8ulfonic arid (comap. diaulfonyl chloride, m.p. 161.6° (16), 
correap. diaulfonamide, m.p. 248° (16)). 

C with chloroBulfonic acid in CHCla (38) gives l,3,5-trichlorDbeniene8u]fonyl chloride, 

m. p. 36-40° U.C. (38); this prod, with (NH4)8C02 readily yields (38) l|3,6-trichlorobenienB- 
aulfonamide, m.p. 210-212° u.g. dec. (38). 

I:14l9l ( 1 ) Dadieu, Pongrsti, Kohlrauach, Monaith. 61, 432-433 (1032). (2) Beilsteio, Eurba- 
tow, Ann. 113. 232-233 (1878). (3) Lock, Bar. 06, 1532 (1933). (4) KOrner. Oou. cAtm. Ual. 
a, 411-412 (1874). (5) Hollemau, Ree. trm. Mn. 87, 197-108 (1018). (6) OUvier, Am. (rat. 
Aim. 17, 313 (1018). (7) Olivier, de Kteermaeker, Rec, irat. chim. 16, 543 (1920). (8) HoU^ 
man, van naehen, Rec. irav. chim. 46, 74 (1921). (9) van der Linden, Bar, 46, 231-247 (1012). 
(10) Lock, B&ck, Bar, 70, 925 (1937). 

(11) Lecat, Ann. aoc. aci. BrvxellM B46, 100-118 (1029); Cent, 1196, 11 2162. (12) Ford (to 
WestiikghouBe Electric and Mfg. Co.), U.6. 2,139.945-2,130,046, Dee. 13, 1938; Cent. 1166, I 
2047; C.A, S3, 2253-2254 (1939). (13) Ziinderwerke E. BrOnn, A.G., Ger. 570,460, Feb. 16, 
1033; Cent. 1933, 1 2770. (14) Jockeon. Lamar. Am. Chem. J, 18, 667-668 (1806). (15) Backer, 
van der Baan, Rcc, trav, Aim. 63, 1177-1178 (1937). (16) Daviea, Poole, /. Chan. 80c, IWtl, 
1122-1123. (17) Turek, Chimie A induatrie 91, 781-794 (1031). (16) Hantaaeh. Bar. 16, 
2351 (1897). (19) Jackson, Gaiaolo, Am. Chan. J. 89, 53-54 (1899). (20) Lobry de Bniyn, 
van Leent, Ric. tna. Am, 16, 86 (1696). 

( 21 ) Ingold, J. Chm. 80c, 186, 1536 (1024). (22) Wibaut, van der Lande, Wallaidi (to Dow 
Chem. Co.), U.S. 2,123.857, July 12. 1938; Cent. 1939. 1 250; C.A, 88, 7058 (1936). (23) Moimey- 
rat Pouret, Compi. rend. 187, 1028 (1898). (24) OUider, Rec, Imp. Aim, M, 411-413 (1020). 
|26| Mailhe, Cmi. 1981, 111 4G7. (26) JungOeiarh, Ann. c5tm. (4) 16, 301 (1866). (27) Cohen, 
Hariley, J. Chm. 80c, 87, 1360 (1005). (28) van der linden, Rec. trap. chim. 66, 315-324 (1936). 
(20) Ref. 5, pp. 201-204. (30) Lloyd, Kennedy, U.S. 1,849,844. March 15, 1032; Cent, 1919, 
1 2994' C A. 86, 2747 (1932). 

(3l)Bancroft, Whearty, Pror.Arad.Aoad. Sci. 17, 183-166 (1931). (32) HeaUnga, Rec. fan. 
Aim. 43, 178-180 (1924). (33) Jackson, Wing, Ann. Chm. J. 9, 348-355 (1887). (34) HOffer, 
Ree. tim. chim, 46, 451 (1921). (35) Schlubach, Mergenthaler, Bar. 66, 2735 (1925). (36) 
Bonche, Trautner, Ann. 447, 6 (1026). (37) Jarkaon, Smith, Am. Chem. J. 68, 171-172 (1904). 
(38) HuntreBB, Garten, J. Am. Chan. Soc. 38, 512-513 (1940). (39) Schmitt, Z. gee. SAieee- 
u. Sprengetoffw. Nitraceilulose 38, 198-199 (1943),- C.A. SB, 3962 (1044). 

8 : 1490 l,l,l.TRICHLORO-8,8 
DIPHENYLETHABE 


* 

M.P. 04° (1) (2) 13) 

63 - 64 ° ( 5 ) 

CkilorlesB Ifta. from ale. ^ 100 pts. 90-92% ale. dis. at room temp. 5.40 pts. C; in hot 
37.28pt8.C|4). 

[For prepn. of C from chloral (3:5210) with CsHo (2 moles) + cone. H 18 O 4 (almost 
quant, yield) see (3); from chloral hydrate (3:1270) with GeHi + a little Aids at 0° see 
(5) cf. (2); note that both types of this same condensation take place through intennediate 
foimn. of trichlnromethyl-phenyl^arbiDo] [Beil. 71470, yii-(237}], m.p. 87°, b.p. 146^ at 
15 mm. (1) (correap. acetate, m.p. 87.5° (1)) u formerly suspected (0) and Bub^ueotly 
conOimed (1).] 

C on reduction gives various produots according to conditionB [e.g., C with Na/Hg ip 


■o 


\ 


CwHiiCli 


cy 


CH-CCI, 


Bea.y- 606 

Vi.(886) 

V,.(510) 



m 


mum 


9itm 


do. ii ddmed (7) to glv» lilKfipbeaylotoane [BeQ. Vm, Vt-(2U), VrlWil bu« ibia 
plod, waa not bbtd. in pure fonn and waa accompaidU by 1 J-didiloro42,2^plieDyle^ 

( 3 : IBM) (from C by loaa of HGI under alk. canditions)]. 

[C in boilg. 06% do. contg. trace of CuCli with findy powdered Al/Cu/Zn (Dewda) 
dloy or Cu/Mg (And) dloy for &-10 hn. givea (13-19% yield ( 8 )) 2,2,3,3-tetraobkffo- 
1 , 1,4,4 tetiaphenylbutue (Bei]. V2-(676)], odla. from AcOH, m.p. 188-190° f 8 ), aooom- 
ponied by aome 2,3-dichbio-l,l,4,4-tetrapbenylbutene-2 (aee next paragnph). fi with 
Znduat + cono. aq. NH 4 OH in ale. aoln. givea (18) ( 4 ) atilbene (1:7250) + l,lKliphai^- 
ethane (above).] « 

[C on reduction with Ha in prea. of Fd/BaCOa in dc. /pyridine ado. givea (64-60% 
yidd |B)) 2,2,3,6-tetrachloro-l,i,4,4-tetrBpheDylbutane, (aee preceding paragraph) aC'* 
companied by both high-melting (137-138°) and low-melting (108-110°) atereoiaomen of 
2,3-ilichloro-l,l,4,4-tetraphenylbutene-2 [Beil. \V(685)]; uaing Ni aa cat. the aame prod 0 « 
i^t (9) in lower yidd aometimes accompanied also by l,l-dichloro 2 , 2 -diphenylethyleDe 
(3:1938) (from C by loaa of HCl).] 

[C on reduction by de(:trol> 1 ic menna in voriouH types of aolution, with varioua metallic 
dectrodea, and at various temperatures gives ( 10 ) ( 11 ) numerous products including I,!-* 
dichlor«>^,2-diphenylethane (3:1938), l-Ghloro- 2 , 2 -diphenylethane [Bdl. V-406, Vi-(285)], 
l,l,4,4-tetraphenylbutino-2 [Beil. Vi-(370), V2-(694)], etc.; for details see (10) |11)J 

[Cwitb CI 2 under suitable conditions should give l,l,l, 2 -tetrBchloro- 2 ,Mipbenylethane 
[Beil. V-006], m.p. 85°, but this reaction has not actually been reported. — However, C 
with a very large excess (15 pts.) pure liquid Br 2 givi.s (12) 2-biomo-l,l,l-trichloioi-2^ 
diphenylethane, m.p. 87.5° ( 12 ).| 

[No mono- or di-nitration prudurts derived from C have been imported.] 

C on distillation (13), or on builg. with ale. KOH (2) (14) (for study of rate see (16)), 
or during course of other reactions involving alkaline conditions (see above) loaea HQ 
giving l,l-dicliloTO-2,2-diphenylethylcne (3:1938), m.p. 80° (2). 

[t with NaOEt in s.t. at 180° ultimately givea (2) cf. (16) (and preaumably thioig^ 
intermediate l,l-dichloro-2,2-diphenylethylene (3:1938)) diphenylacetic acid (1:0766).] 

C with Na in CflHe refluxed 10-12 hrs. and then treated with ale. gives (17) cf. ( 2 ) toins- 
1 , 2 -diphenylotliylenQ (stilbene) (1:7250), m.p. 124°, cts-],2-dipheny]ethyleiiB (isostilfa^e) 
[Beil. V-fl33, yi-( 3 M), Vr(539)], and diphenylacctylcne (tolane) [BcU. V-66fl, Vi-(3i0), 
Vr(568)]. — C with Zn dust on dry distn. gives (13) stilbene (1 : 7250). 

[C in CbH« with AICli gives ( 10 % yield ( 20 )) l,l, 2 ,l^tetraphenylethanB [Beil. V-739, 
Vi-(371),V2-(673)j,m.p.2ir.l 

[For use of C aa ad^. agent to improve lubricating power of miriera] oils under high 
preBBure8Bee(19).] 


1:1428 (1) ChattBWoy, Muir, J. Chm. Soc. 1884, 701-703. (2) Harris, FVankferter, J. Am. 
Chem, Soe, 48, 3144-3150 (1B26). (3) Baeysr, Ber. fi, 1098-1099 (1872). (4) Elbs, J. prahC. 
Chm. f2) 47, 46-46, 77 (1893). (5) Fronkforter. Kritchevsky. J. Am. Chm. Soc. 86, 1615-1618 
(1914). (6) Dinesmann, Compt. rmd. 141, 201 (1905). (7) Goldschmiedt, Ber. I, 1602-1603 
(1873). |B) Brand, Ber. 64, 1995-1906 (1921). (9) Brand, Horn, /. prahU Chem. (3) lU^ 
369-362 (1926). (10) Brand, Z. Ekklrochein. 11, 689 (1910); Ber. 44, 2017 (1021). 

(11) Brand, Ber. M, 293W042 (1913). (12) Schlenk, Ann. 483, 213 (1912). (13) Gold- 
Bchmiadt. Ber. 8 , 987, 900(1873). (14) Baeyer, Brr. 8 , 223 (1873). (15) Brand, BusseBundar- 
mann Ber 76, 1822 (1942). (16) Scheibley, Prutton, J. Am. Chm. Soc. 18, 840-841 (1940). 
(17) HairiB, J. Am. Chm. Soc. 68, 3635 (1930). (18) Elbs. Forater, J. prakl. c6em. (2) 81, 200 
1869) (19) Klipstein (to Cairo Cham. Co.). U.S. 2.161.078. June 0. 1939; Cent. 1888, II 4634 

cT 88, im (1M9)J. (20) neck, Preston. Haller. J. Am. Chm. See. 87, 1420 (1946), 



1:1430-8:1440 DIVISION A ' W 

8:1480 l-CHLOROJ,S-Mi- 

(^^SLOROPBERYDEIBIUNE 



MJ. 04-68' ID 

Cryst. [roin Igr. — Note that C may occur as a minor impurity in technical grade “ DDT " 
18:3208). 

[For piepn. of C from “ Pip'-DDD ” (3:3320) by dimination of 1 HCl with olc. KOH 
(77% yield) see (D-l 

C on midn. with CiQi gives (84% yield (1)) 4,4'-dichlorobeaEophenone (3:4270). 
1:1111 (D Haller, Bartlett, Drake, Newman, Crutol, et al., J. Am. Chm. Sae. 17, 1600 (104S). 

8:1446 o-CHLOROACRYUC ACm Cl C|H,0|C1 Beil. I -401 

CHjJ-COOn 


H.P. 66'n.c.|DI4| 

64 - 66 ° ( 7 ) 

64-65° 12) (3) (6) 

Ciyst. from pet. ether (2), ndls. from ether (]). — Eas. volatile, subliming even at room 
temp. (1) (4); volatile with steam. 

[For prepn. of C from a,iE-dLr!hlornpropiDiiir acid (3:6162) with /d[‘. KOH see (4); from 
methyl Gti^-dichloroprupiouate (3:9103) with aq. Ila(OH )2 (62% yield (2|) (1| or ale, 
KOH |6| see indie, refs,; from ci-rhloro-^-hydroxypropionie arid (ar-elilorohydracr}'lir acid) 
[Beil. 111-298] by distn. with H 2 iS 04 sec (6) (7); from trichloroethylene (3:5170) with 
foimaldehyde or paraformaldehyde + H 2 IS 04 as direcUxl see (3).] 

C on treatment with Ag 20 dec. yielding (1 1 Ag + AgCl. 

C with fumg. HCl in s.t. at 100° yidds (5) (4) of,|tf-dichloropropionic acid (3;0855)| 
m.p. 60°. 

[The eaters of C (usually prepd. from the enrresp. alkyl a^fl-dichloropropionates by 
elimination of HCl) have assumed sfierial importance because of their ability to polymerize 
to useful resins; for methyl a-chlnroacrylate see 8:9096; for ethyl a-chloroacTylate see 
3:9242; for sec-butyl o-chloroaerylate, and its mechanism of polymerization, see (8) (9|; 
for studies on the dectricol propertie^H of 0-chloroethyl oHiUoroaerylate see |10|.] 

C readily polymerizes in ultra-violet light or in pres, of peroxides (2). 

I:14tf (1) Werigo, Werner, Ann. 170, 168^171 (1874). (2) Murvol, Dec, Cooke, Cowan, 
/. Am. CAm. JSac. 00, 3495-3496 (1940). (3) Imperiid Chem, Ind., Ltd., French 645,230, Aug. 
16. 1939; r.A. S5, 1070 (1041); Brit. 526,761, Nov. 6. 1940; r;.A. 35, 7975 (1941). |4) Otto. 
Beokurts, Ber. 18, 241-246 (1885). (5) Werigo, Melikov, Ber. 10, 1499-1500 (1877). (6| 
Melikov, J. prakt. Chem. (2) 01, 554-555 (1900). (7) Koelsch, J. Am. Chem. See. 60, 3365 (1930). 
(8) Marvel. Dec, Cooke, J. Am. Chm. Soc. 00, 3499-.3504 (1940). (9) Price, Kell, 7. Am. CAem. 
i8oe. 01, 279&-2801 (1941). (10) Mead, Fuoss, J. Am. Chm. Sue, 04, 2389-2393 (1942). 



SOLIDS 


a:146lHlil47fi 




3:1460 M-DICHLOROPHBHOL 



GAOCh 


M.P. 65° (1) (3) B.P. 253.5° at 707 mm. |2) 
68° |2) 


BelLVl- 106 
Vli-(103) 
Vfc-(ITB) 


NcUb. (from CeH8 by addn. of pet ether (2)). — Volatile with Bteam |1), [For study 
of ionization const, see (4).] 

[For prepn. from 3,4-dichloroaniline [Beil. XII-(i26] via diazo reaction see (2) (3) (5| (1).] 

[For use of C in prepn. of 2-chloro-l,4-dihydroxyantliraquioone (2-ehlorDqiiijiisBrin) 
[Beil. yilI-452] by htg. with phthalic anhydride + H2SO4 + HsBOs at 195-200'* see (7) 
(8); for use of C in prepn. of tetrachlorofluoraii [Beil. XlX-148], m.p. 255°| by htg. with 
phthalic atihydiido see (3).] 

G dis. eos. in roar. H2SO4; on stdg. small pi. of 3,4-di['hlorophenol-6Hnilfonic acid separ 
rate; these; are sol. in aq., ale., AcOH, EtOAc; insol. in CbHg, pet. cth.ispar. sol. CHCU; 
cryst. from latter, m.p. 75-76° (6|. 

C on htg. with mixt. of fumg. H2SO4 (25% SOg) + conr. H28O4, and resultant zolid 
treated with cone. HKOs (D - 1.5) as dirr3rted (1) gives (69% yield (1)) of 3,4rdichlcirD-2- 
nitrophenol, yel. ndls., from It. pet. ether, m.p. 70° (1). 

C dislvd. in 3 pta. AcOH contg. anhyd. NaOAc, treated with CI2 and the prod. pptd. by 
addn. of aq., yields (5) 2,3,4-trii:bloTophcnol (3:21K5). 

C dislvd. in aq. NaOH tind shaken with (0113)2^04 yields (2} the methyl ether, 3,4- 
dichlunianisole, m.p. —3° (2). 

I;14M (1) Hodgson, Kershaw, J. CAnn. 5oc. 1920, 2922. (2) Holleman, JRsc. trot, ekm, 17, 
102-104 (IVlh). (3) Iladischp Aniliii- und 8oda-Fabrik, Gor. 156,3.33. Nnv. 14, 1004; Cent. 1994, 
II 1673. (4) Murray, Gordon, J. Am. Chem. Soc. 67, 110-111 (1935). (5) Groves, Turner, 
Sharp, J. Ciufn. Soc. 1999, 523. (6) Kraay, Rtc. trav. ehim. 46, 1084-1085 (1030), |7) Gub^ 
niaiiiL, Lee (to Newport (!o.), U.R. 1.055,462, Jan. 10, 1928; Cent. 1999, 1 3149. (8) Gubehnaiin, 
U.a 1,055,863, Jan. 10, 1928; t\A. 99, 966 (1928). 


3:1475 3,B-DICHLOROBENZALDEHYDE GrlLOCb Bdl, S.N.635 

C\ 

,CHO 

(f 

H.P. (1) B.P. 935-MO" «t 748 mm. |1) 

Colorless ndls. nr Ifts. from pet. ether or dil. MeOH |1). — 8par. sol. hot aq. but eas. 
volatile with steam. — Eas. sol. most organic solvents. 

[For prepn. of C from 3,5-dichlorotnluene (3:6310) via chlorination to 3,6-dichloro- 
benzol ((Ij)chloridc (3:0370) and subsequent hydrolysis with cone. H2SO4 (70-80% overall 
yield) see (1) (4).] 

C with satd. aq. NaHSOg yidds a cpd. C.NaHSOs; this is exceptionally sol. in aq., and 
on htg. the snln. yields C |1 ). 

C on oxidn. with excess KMn()4 at 100° gives (74% yield (]|) 3,5-dichlorobenzoiB acid 
(3:4840), m.p. 188° (1). — 0 with 50% aq. KOH for 4 hre. at 100° gives (90% yield (1)) 
3,&4lichlorobenzyl ale., cryst. from CsHa, m.p. 82° (1|, and 3,5-dichloiobenzoic ae. (90% 
yield (1)) (3:4840). 



S: 1475-1:1480 SJ^DICHLOIKfflENZALDEBYDE IN 

C with FCU pTEB (80% Tield (D) SiSnlicUanbauil (d8)iAiloiid« (8:0870) erjiL bom 
MeOH or dil. AoOH, iii.p. 36^° (1). 

G OB nitration with fungi HNOi {D >■ 1.48) at 0* aa dineted (2) gira (00% jidd (2)) 
3,Michloro-2HUtrobauBldehyde, ct^. from ^!0H or Ip., m.p. 01.6‘ (2|, 01‘ (4|. [TU 
deiiT. jnddi an ludine, m.p. 07°, a phenylhydraaone, m.p. 175°, and on oadn. witi: KMnOi 
giVH 3,Michlon>*2«itrob^oic ac., m.p. 104° cor. (2).] 

C htd. with NaOAc + AoiO for 18 hiB. at 180-210° givtt (76% yield (1)) 3,iMiohloroeiiH 
Minift acid, ndla. from CtHa + pet. eth. or from dil. AoOH, m.p. 176° cor. (1). 

[Fhr convetaion of C to 3,5^chloroetyrene (6) (6) in a reaction with MeMgl giving 
(jfidda: 00% (5), 55% (3)) 3,5diGhlorophenyl-methyi>eBrbuiol, m.p. 40° (3), b.p. 120° at 
4 mm. (5), »D liOOTS (5), and dehy^tion of latter with KHSO4 (43% yield (5|) ne 
indie, rrfa.] 

(0 8,6-Dlcliloiobennldoiime: ciyat. from Igr., CbHi -|- pet. cth., or dil. AcOH, m.p. 

112 ’ 11 ). 

0 8,0-DlddorabenZBldehyde phenylhydruone: yel. ndla. from pet. eth., m.p. 1065° |1). 

— S^-Hiehlorobeualdehydep-dttoOhBnylhydraaoiie: unrecorded. 

— S,6-DidilorobeaiBldehyde lt4-dinlttophenylhydruone: unrecorded. 

— SiS-Dichlotobeualdehyde semicarbazone: unrecorded. 

0:1471 (1) Aamaer, Lock, JlftmaUi. 10, 341-348 (1838). (2) Aebpr, Jtfofiafak. 01, 88MS7 
(1034). (3) Lock, BSrk, JBrr. 70, 922-823 (1637). |4) Bug^i, ZaaaKn, Lang, ffdr. CAm. Ada 
SI, 1247 (1938). (5) Marvel. Overberger, Allen, Johiuion, Saunden, Young, /. Am. CAm. Sk. 
•0, 864 (1046). (6) Miehalok, Clark, Ckem. 4 fng. ATeiw 00, 1550-1663 (1014). 

8:1480 2,S-DICHLOROBEIIZALDBHTDB CrH|CK3i BdL8Jf.035 



ILP. 65-07° (1) 

Ciyet. from 1:1 aq EtOH. 

[For prepn. of t from 2,3dielilorotoluene (3:0345) by bromination at 180-200° (pre* 
lumably to 2,3-dichlorobenzal (di)bromide) followed by hydrolyan with cone. H1SO4 at 
100-140° (71 % yield) fwen).] 

C with MeMgl givea (70% yield (1)) 2,3Hlichloropheayl-meihyl-eaibinol, m.p. 55-57°, 
b.p. 112-113° at 2 mm. (correap. 3,5dinitrobenaQate, m.p. 145-140° (IDinote ihat dehydra- 
tion of the carbinol with KHSO4 gives (44% yidd (1)) 2,3-diehlonMtynne. 

2,0-Dldilorobenzaldogime: unreported. 

— 8,8-Didilorobeiizaldehyde phenythydrazone: vmieported. 

— - OgS-Dichlotoboiialdehyde p-nttrophenylhydiiioae: unreported. 

— 2,S>Dichlordbenzaldehyde S^i-dinitrophiiiylliydrazeBe: umeported. 

— l,S-lMclilorobenzaldehyde Bendcirbezone: umeported. 

1:1400 ID Marvel, Overberger, Allen, Mnaton, Saunden, Young, /. Am. Chim. Bse. 0^ 802 
(1046). 



soLm 


»‘.ua% 


a:14M I-CHI.OBOBIAPBTBOL4 OH 

or 

H.P. 65“ (1) 

64r«5'‘ { 2 ) 

Ndte. from Igr.; exceptionally eaaily sol. in ale., ether, CgHs. — More volatile with 
steam than the isomerio 4-cli]on)naphthol-l (3:3720) (use in sepn. (2)). 

[For prepn. of C from a-naphthol (1:1500) with aq. alk. NaOCl <3) (4) (5) or with 
SOsCIk in CHGla soln. (18% yidd, together with 42% yield of 4rchloronaph^o1rl (3:8720) 
(2)), see indie, refs.; from sodium l-hydroxyjiaphthalenesulfonate-2 [Beil. Xl-260, Xli* 
(63)] with PCifi see (6); from Z-chloro-l-hydroxyiiaphthalenesulfonic acid-4 (1) by bydrolyBiB 
in b^. dil, H2BO4 see (1).] 

C on Btdg. in aq. NasCGa soln. gives blue flocks (7). 

G with 1 mole Brg in 2i)% AcOH 3delds aim. quant. (7) 4-bromo-2-ehloro-naphthbl-l, 
ndls.i m.p. 112“ (7). 

[C with eonc. HI (D ~ 1.5) in boilg. AcOH fur 12 hrs. reduces (4) to o-naphthol (1 : 1500), 
but C is unaflected by ShCIq + HCl in ale. even after 28 hrs.’ boilg. (4).] 

[G cm oxidn. with p-diamines lives (3) indophenols; C on coupling with diasonium salts 
gives (3) aso dyestuffs, cf. U); C with isatin chloride [Beil. XXI-^02, XXli-(206)] yidda 
(5) a chloronaphthaiene iuddindigo.] 

[G didvd. in a little ale., made ammoniacal with cone. NH4OH, and treated at 5“ with 
nitroBobensenc in ole. gives (84% yield (81) !6‘4hloronapLthuquinone-l,4-monoaDilr4 
(see under 3:3580), very red iidls. from ale., m.p. 112“ (8). 

3:1416 (l) Hodgson, Koaenberg, J. Soe. Chem. Ind. 48-T, 287-280 (1020). (2) Lesavr, Qadi 

ffer. M, 972-073 (1023). (3) KuUe and Co.. Ger. 167.458, Jan. 22. 1906; Cent. 1191, I 1067. 
(4) Franian, Steublc, J. prakt. Chem. (2) 133, 383 -384 (1D21 /2). (5) Bedaik, Friedlftndw, 

Manatih, 33. 380-381 (1908). (6) GIbub, Oehler. Ber. 15. 314 (1882). (7) WiUstfttter. Bohukr. 
Bern II, 365 Note, 367 (1928). (8) Friedllnder. Sander, Ber. 57, 646-647 (1924). 


Ci^yOa BsILVl-eil 
vii-(aOT) 
Vlt-{561) 



CHAPTER V 
DIVISION A. SOLIDS 
( 3 : 1500 - 3 : 1909 ) 


:1505 S,6-DICELOROBEnZOFHEIIONE CuHtOO) BelLS.N.6S9 

(3,5-Dichlnrophenyl phenyl ketone) Cl 


Cll 


c=o 



H.P. 66° (1) (2| 


Ndla. (from MeOn (l|). 

[For piepn. from 3,5-dielil(iro-4-Bminohcnznphemme (1) by rpmoval of amino poup 
via diato reaction ace (I); for prepn. from 3,S^irhlornbenzohydrnl by oxidn. with OH)] 
(76%yield)Bee|2).I 

C fused for 3 hrs. at 200° nith a mint, of KOH + NaOH ipvea (2| BzOH (1 ; 0715) and 
a trace of m-dichlorobcnaeno (3:5060). 

0 l^-Dicfalorobeiizo|dienone omme: from C in ale. on rrfluxini; 8 hra. with NHaOH.HO 
+ eicess NaOIl: after distillini; off the ahuihiil, the mixl. of two stereuiHumiwir oximes 
is pptd. by pourini; into aq.; sepii. of ilir two ieumeni run be efferted by frartnl. eiystn, 
from dil. MeOH or dil. KiOH |1). 

it-fom Qes»«olublc isomer), pi. or fine ndls., m.p. 1.37°. [With FCU in dry ether, fol- 
lowed by water, this form yields quant. 3,5-dicblorubcnsanilidc, ndls. from dil. ale., 
m.p. 148° (1).] 

6-/orm (momolublo isomer), constituting 70% of reaction mixt., pr. m.p. 118°. [With 
Pdi in dry other, followed by water, this form yields a gummy product from which 
some benz-3,5<linhloroanilide, ndls. m.p. 148.5°, con be sepd. (1 ).] 

I:UN (1| Waters, J. Chm. Soe. IMI, 2106-2109. (2) Lock, Rodiger, Ber. It, 809470 (1030). 


8:1636 4-CBLORO-S-METHyiPHBirOL 

(4^hlor(Hn-croBol) 



CtHtOQ 


BeiLVI. 381 
VIi-(187) 
V]i-(366) 


HJ. 66° (Dili) B.P.236° ID 
67° (2| 934-236° (111 

66.6° (3) 


206 



SI07 


BOLIDB 




Note that C ii often designated in the literatim as “ }H!hlonM»«raaol ” or even as 

6 -cUonK^ffvcnBo^ care must be taken to avoid canfudoii with the iflomerio 6 -cUiiEvr^ 
methyiphend (3:0700). 

OdorlesB cryet. (from Igr*). — Volatile with steam (3). 

Both the low-melting and high-melting forms appear to be authentic; whether they are 
different ciyet. forms has never been dctd. 

[For prcpn. of C from 2-chlDro-54minotuluene (4^hloro-3-metbylaniline) [Beil. Xll^l] 
via diaso reaction see (31; for eomml. prepn. from nveiesol (1 :1730) by chlorination with 
SOl(3»Bee(lM4)(W% yield (ll)).] 

\(j on monobromination with Br 2 in AcOH gives ( 8 ) 4-chlorf>*6-bromo-^-ni0thylpbenol, 
m.p. 70.0-70.5° ( 8 ); C on dibrumination yields (9) 4^hloro-2|6-dibromo-3-'methy]pbenol| 
m.p. 68.5-60.5° (9| (for use of latter in bromometric deln. of C see (10)).] 

6 treated with (€ 113)2804 -f aq. NaOH gives its methyl ether, ^hloro-3-methylaiuBole, 
b.p. 213.5° | 2 |. [This methyl ether on oxidii. with dil. KMn 04 (6.7 hrs. for 5 g.) gave 
( 2 ) 2 -chloro- 6 -methoxybenzoic ac. lBeil..X-1431, ndls. from dil. AcOH ( 5 ), m.p. 173.6* (2), 
170-171° (5), Neut. Eq. 1S6.5. 

(0 4-Chloro^methyl|iheayl benzoate: from C -I* BsCl -)- pyridine, pi. from ale., m.p. 
86 ° ( 2 ) (3|. [This benzoate htd. with 0.7 of its wt. of AICI 3 for 10 min. at 140° givea 
by Fries rearrangement 100% yield ( 6 ) of 2-hydroxy-5-chloro-4-methylbenzophenonB, 
yel. ndls. from dil. ale., m.p. 142° ( 6 ).] 

(g 4-(}hlorD-3-methylphenyl benzenesulfoncte: from C + benzenesulfonyl chloride -)- 
pyridine, pi. from ale., m.p. 66 ° (3). [Note thai this value is numerically the same aa 
orig. C and that the deriv. must therefore be d’‘'tinguiahed from it, e.g., by mixed m.p. 
or behavior with alk.] 

g 4-Chloro-3-methylphenyl p-toluenesulfonste: from C + p-toluencsulfonyl chloride 
+ pyridine, pi. from air. ( 2 | (3), ndls. from It. pet. ( 2 ), m.p. 98° (2) (3). [Note that 
this deriv. does not distinguish C from 6 -f hloro-S-methylphenol (3:0700) or 2 -chlon>- 3 - 
incthylphenol (3:1055).| 

g 4-Chloro-8-metfayljihenyl N-a-naphthylcarbanuite: from C + <r-naphthyl isocyanate 
in presence of trace of trimethyl- or triethyl-amine in ether; cryst. from Igr., m.p. 
153-154“ (7). 

3:1515 ID Rallp nnd Cn., Jan. 11, 1807. Ccr. 90,847. Fnedlandtr 4. 94 ^1894/7). (2) Gibson, 
J. Chem. Soc, 1336, 1425-1428. (3) Huston. Cheu, J. Am. Chem. Soc, 55, 4214-4218 (1933). 

(4) Laschiitgcr, U.S. 1.847,560. March 1. 1932; Cent. 1133, II 1512; C,A. 36, 2471 (1932). <6) 
Hodffion, Beard, J. Ckem, Soc. 1936, 154. (6) Rosonnuinil, iSchnurr, Ann. 461, B6 (1928). 
(7) French, Wirt.el, J. Am. Vhem. tfor. 48, 1736- 1739 (1926). (8) von Walthcr, Zipper, /. pnki. 
Chm. (2) 61, 378^ 379 (1915). (9) Huston, Nodey, J. Am. Chem. Sue. 57, 2178 (1935). (10) 
Deshusses, Mitt. Lebensm. /lug. 33, 250'254 (1941); C.A. 87, 3023 (1943). 

(11} Sah, Anderaoii, J. Am. Chew. Soc. 63, 31(i5 (1641). 


3:1550 8,6-DlCHLORO-2,6- 
DIMETHYLHEXANE 

(Di-isocrotyl-Wa-hydrtH 

ohloride) 

MsP. 60-«7* (1) 

64° (2) (3) 


CsHieCla 

a Cl 

OTr4-Cnr-CHr-<!!--CH, 

(l;ili (Ixfi 


BsiLl-ieS 

II- 

^(U7) 


rnlnriw Ifts. or. ndls., sd. in sic., ether, CHCI,, or 

[For piw p. of Cl bom 2,5-dimet]))rlhexaiiedi(ilr2,5 [Beil. I'492, Ii.(256), Ir(S57)] with 





mvmov A 


908 


fmng. HQ IU or AaCI (1) or in AcOH with HQ bba (100% yield (3)) eee (1| (8>; from tha 
lin^oeed mtemal rther of the above diol, vii., 3,2|5,&4etramefbyltetTBhydridunin 
[Beil. XVIl-17Ii with fumg. H(}1 aee |2); for prepn. of C from 2,5Hliiiiethylhex^ene4i4 
(dHSocntyl) [BeU. 1-269, li-(122), Ifl-(237)] with HG in a.t. see |2).I 
C on htg. hiak at 180° with evolution of HG (!}. 

[C on alow diatn. at 12-20 mm. over COs saturated Bodarlime at 255-270** gives (3) 
by loss of 2 HG 2,5-dimethylhexadiene-2,4 (see above), m.p. + 0" |2).] 

[Ebr study of behavior of C with aq. ale. N /lO NaOH see |4).] 

I:1MI (1) Henry, Compt. rend. 148, 406-4Q7 (1006). (2) Pogorielehi, J. Bvu. Phyi-^Chm. 
Bot, 10, 077- 092 (1898) ; Cent. IBN, I 773. |3) Staudinger, Muntwyler, Ruucka, Beibt, JSTde. 
CAifii. Acta 7, 395-306 (1924). (4| Tisfacheuko, J. 6*cn. Cham. iVJS.S.R.) I, 1380-1388 (1939) ; 
C.A. 14. 1611 (1940). 


8:1565 2,4'-DlCHLOROBENZOPHENOIfE CuHeOGs 

(<HGhIarophenyl p-chlorophenyl ketone] 


M.P. 06.5-67.0** (1 ) 12) B.P. 914-815° at 22 mm. |2| 

60° (3) (4) 

64.9-65.9° cor. (5) 



Beil.Vn-420 

lOIi- 


Fr. (from ale.). — [For crystallographic consts. Eiee (3) (4).] — Sol. in most org. solv.; 
cryat. beat from Igr. or cold dil. (60-75%) ale. (2). 

[Forprapn. from (Hshlorobenzoyl chloride (3:6640) + chlorobenzene (3:7003) + AiGs 
in CS 2 see (2); as by-product (besides 4,4^-dichlorobenzophenone (3:4270)) from p-chloro- 
benioyl chloride (3:^50) + chlorobenzene (3:7903) -{- AlCb + CSg see (3), or from p- 
chlorobenzoic acid (3j4940) -|- chlorobenzene (3:7903) *f AlCb (yield 9-12%) zee (I).] 
[For formn. of C from l,l-dichloro-2-(o-chloTopheDyl)-2-(p-chlDrophenyl)ethylene 
(3:1926) by oxidn. with GOg/AcOH see (5).] 

{C wiUi aq. NaOH + trace CuO in Fe bomb (or in pres, of Fe powder] at 240° for 6 hn. 
both ring-closes and hydrolyzes giving (87% yield (6|) crude S-hydroxyfluorenoDe, m.p. 
184-192“ (6).] 

0 2,4'-Diclilorobenzo^en(Mie 2,4-dinitrophenyQiydrazonB: m.p. 230-231“ (5). 

8; Ml (1) Newton, Groagbifl, Ind. Eny. Chem. 27, 1399 (1935). (2) Norru, Twieg, Am, Chm, 
J, M. 397 (1903). (3) Montagoe, Rec. tra9. chim. U, 385-387 (1906). (4) Jaeger, Z. KritL 
li» 52 (1021). (5) Haller, Ba^ett, Drake, Newman, Crietol, Magerlein, Mueller, Bohneider, 
/. Am. Chm. Soe. 17, 1509, 1602 (1045). (6) Britton, Moyle, Bryner (to Dow Chem. Co.), 
UB. 2,377,761, June 5, 1945; CJi. », 4097 (1945). 


8! 1505 8,6-DICHLOROPHENOL OH CaH 40 Cla 

ciQca 

B.P. ai9-sao° at nOfluii. (2) ef. |3) 
SO-M’ at4 mill. (2) 


BdLVl-190 

Vli.(108) 

Vfc-(179) 


■LP. 69" (1) |2> 



9D» flOUDB 8:iraM:Ulll 

Cryii. turn pei with penetntiDg odoi flug|BBtiilg tnr (3 dihfttf) 

iodoionii. Muc. with ale., ether, volatile with ateain. 

[For pKpn, from p^iydroxybenEoie ac. (1:0840) by cUorination in AoOH foUowed by 
dimin. of CQi by htg. in quinoline see (4) (5) (g|; for piepn. from phenol (1:1420) by 
prduD. Hulfonation, Bubaequent chlorination in nitrobenaene, final removal of aidfonic 
Boid group by hydrolyaui (70% yield |2|) see (2|.] 

C ia Bol. in NaaCOi soln. |l). [For atudy of ioniaation const, see (OM 
C on nitration (no details) gives 2,6-diehlnro^4-iiiirophenol [Beil. VI-241], ooloileSB ndla. 
from aq., m.p, 125° (7). 

C dislvd. in aq. alk. and shaken with (GH]|) 2 S 04 yields {!) (2| the methyl ether, 2,C^ 
dicUoroanisole, b.p. 105-106° at 20 mm (2), m.p. 10.1° (1). 

[For study of rearr. of ethers (8) or esters (9) of C see indie, refs.) 

2,6-DldilorDidieiiyl acetate: b.p. 125-126° at 17 mm., m . 1.5281 

(8). [From C with AciO + pyridine i9d% yield (8)).] 

0 8,fi-Dichlorophenyl benzoate: m.p. 74.0-74.5° (9). 

2,6-Dichlorophenyl p-nitrobenzoate: unreported. 

2|6-DichlorDphenyL S,6Hlinitrobenzoate: unreported. 

2,6-Dicliloroiihenyl benzyl ether: m.p. 39.5-40° (10). 

8,0-Diclilorophenyl p-nitrobenzyl ether: unreported. 

(D 2,6-Diclilorophenozyacetic acid: ndls. from aq., m.p. 134.5-135.0° cor. (9). [From 
C with rhloToa«‘etio acid (3:1370) + aq. aik. (9).] 

— 8,6-Didilorophenyl N-phenylcarbamate: unreported. 

2,6-Dichlorophenyl A^-((x-iuiphthyl)carbamkte; unreported. 

2,6-Diclilorophenyl AT- (,3-naphthyl j carbamate: unreported. 

8:lMi ( 1 ) Holleman, Rer. tiav. ehim. 37, 96-103 (1918). (2) Huston, Neeley, J, Am. diem. 
iSoB. 87, 2177 (1935). (.3) Hei/arl, Ann, kuppl. 7, 203 (1870). (4) Hichardsoii, /. CAem. 

1N7, 1364. (.')) Blicke, Smiili, Powerb, J.Am. Chem. Soc. 64, 1468 (1932) . (6) Murray, Gordon. 
J. Am. CAem. Noe. 57, 110 111 (1935). (7) Taniid. Gazz. cfiim. iUd. M. II 400-491 (1900). 
(8| TarbeU. Wilson, ./. Am, Chm. Soc. 64. 1068-106Q (1942). (9) Tnrbell, Fanta, /. Am. CAm. 
Soc. 66 , 2172-2173 (UM3j. (10) Hudton, Eldridgc, J, Am. CAem. Soe. 68 , 2262-2263 (1931), 


3:1610 8-CHLORONAPHTHOL-l Cl OH CioHiOa 



BelLVI-- 

VIi-- 

Vl|-(5g8) 


M.P. 67° HI 

Ndla. from aq. — Volstile with steam. 

[For formn. of C from 8-chloro-l-nitronaphthaleiic [Beil. V-55G] by merely reflmdng 
with aq. see (1).] 

C is aol. in aq. alk. giving orangc-culured sob. which couples with aolna, of diaaonnim 
salts (1). 

[For reactn. of C with bensotrichloride (3:6540) yielding 4-benaoyl-8-cijioronBphthdl-l, 
m,p. 121°, used in prepn. of triphenylmethaiie dyes see (2); with o^utrophenybidfanyl 
chloride see (3); for coupling of C with diosotiEed 2-hydroxyiuiphthyU^e-l (or ita 
relativeB) yielding o-hydroxyaao cpds. bc.c (4).| 

S;1616 (1) Woroshtaow, Koslow, Btr. 61, 412-415 (1936). (2) Soc. Chem. Ind. Basalt On. 
378,908, Aug. 7, 1923, Ger. 378,909, Aug. 11, 1923; Bwias 98,660, April 2, 1923; CmC. ^01^ IV 
694. (3) Akt-Gea. Anilm-Fabrikation, Gar. 402,642; Sept. 17, 1924; Cmt, liM, II 2605. |4) 
Soc. Cham. Ind. Basel, Brit. 180,433, June 22, 1922; CenL 1128^ IV 841, 
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8:1615 s-CHLOROlSOCROTOniC 
ACID 

(ew-2-Gi]oiobutBii-2-oic 


CHr-C-H 

Hooc-JS-a 


Boid-1; aUo-aHjhIorocroUmic acid) 


CiHiOta 


BdL n - 415 
nj-(iBB) 
Ili-(3B0) 


Mi>. 67.0-67.5” (1) 
66-67” (2) 

67“ (3) 

66.6-66.5” (4) (5| 
66“ (6) (71 


[jS >00 oZiO orchlcroeroUmic acid (3:2760).] 

NdlB. from aq. (2) (4) (5); note, however, that from aq. boIrr. of saltfl nridification first 
ppta. G as an oil. — C is more sol. aq. than its stereoisomer; g.r,, C is sol. in 15.3 pts. aq. 
at 19“ (B). — C is much mure volatile with steam than its Btereoisumer (3:2760) |4| |5). 
— C is spar. sol. cold but eas. soj. hot Igr. (8). 

Preparation. [For prepn. of C from lower-melting form (m.p. 63”) of a,MirhlonHrk 
butyric acid (3:1375) with excess I07ci aq. NaOH at not above 10“ see (4) (5) cf. (9).] 

Chemical behavior. C on htg. in s.t. at 150-100” fur 12 hrs. (10|, or with pyridine 
hydrochloride in pyridine 7 days at room temp, or rapidly at 100” (2), nr even slowly on 
steam distillation (11) is converted to the stcreoisnmcric ce-chlorocrotouic acid (3:2760), 
m.p. 99”. 

C on reduction with Na/Hg in aq. is dehalngenated yielding (12) (4) crotonic acid 
(1:0425), m.p. 72“; whether any isocroioiiic acid (1 : 1045), b.p. 169°, m.p. 15“, is formed 
at all is uncertain. 

C with Cla in CSa adds 1 mule halogen yielding (13) the siimc a,a,/i-trir.lilorcHi-but}Tic 
acid (3:1280), m.p. 59.5-60”, also obtd. by like treatment of a-clili)]'iicrutomL‘ ai-id (3:2760). 
^ The behavior of C with Bra appears to lie iiiireporbcd. 

C behaves as a monobasic acid; dissociation ronst. at 25” is 1.58 X 10~^ (14); Neui. Eq. 
120.5. 

SiUb. [KAj ndls. from ale. in whirh it is much mure sol. (vis., 1 pt. KA in 22 pts. 99.5% 
ale. at 16.5” (4)) than its RtereoisnmRr (nw* in sepii. (2) (9)), eas. sol. aq.; UuA2.3}^U20| 
eas. sol. aq. but spar. sol. ale. (8); PbAs.H20, ppt. (8).] 

[For study of rate of reactn. of C aith KsAsOj hoi* (3).] 

The acid chloride of C is unreported. 


Methyl a-chloroisoorotonate; luireportcd. [However, for study of lato of esterifi- 
cation of C with MeOlI see (15).] 

Ethyl a-chloroisocrotonate: oil; see 3:9368. [NoUi also that C in EtOH with 

cone. H2SO4 at 100° gives only (7) the sterooisomeric ethyl a-chluroeroioiiate (3:8523).] 

a-Ghloroisocrotonainide: unreported. 

— cs-ChloroisocnitimBnilide: imreported. 

a-Chloniisocniton-a-aaiditludide: unreported. 

(1) Btellmg, Z. phyaik. Chm. B-S4, 423 (1934). (2) Pfeiffer. Bn. 41, 3045 (1010). (3) 
Backer, van Ooateu, Bee, irav. ekim. 59, 67-58 (1940). (4) WiBlirenuR, Ann. 848, 288, 290 (1888). 
(5|Wulii»DUB.5flr.8e,100£kl010(lhK7). (6)vDuAuwerB,5(7. 56,724 (1923). (7) von Auwers, 
Ann. 488, 62 (1923). (8) Michsel, Browne, Am. CAem. J. f, 284 ri887). (0) Michael. Bchul- 
dMBB, J. prakt Chm, (2) 4i, 255-266 (1802). (10) Michael, Pendleton, J. prakt. Chm, (2) 
18, 4 (1888). 

(11) WUiDNiiu, Xnn. M, 337 (1883). (12) MidiHl, /. pratt. Chm. (2) M, 27(1-273 (18B2). 
(13) Vilentin, Str. 38, 2661-2803 (1866). (14) Ortwald, Z. phviiJi. Chm. 8, 244 (1880). (16) 
MMMd, Owihdin, Ber. 43, 322 (IBOO). 
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8:1618 tfff-DBSYL CBLORIDB CiiHiiOa 

(c»-ChloiodeB03Qrl>eD2oin, H 

fiw^hlDrodesoxybenzoin, yr— ^ I 

iH^orobenEyl phenyl ketone, \ — *9 ^ y 

oHihlonHK-phenyl-acetophenojie) I II 


Bflfl.Vn-486 

VIII-CB84) 


M.P. 68 *^ ( 1 ) cf. ( 2 ) 

67.8" (3) 14) 

67.0-67.5" |5) 

67" | 6 ) 

66 - 68 " (7) 

66 ^ 7 " ( 8 ) ( 9 ) 

66" (2) 

65.5" (10) 

65" 111) (12) 


White ciyst from MeOH, EtOH, Ijpr., or CHCls by addn. of It. pet. --Note that on 
distillation under reduced press. C giKis over with only slight decompn. aa a green ^por 
which condenses to a green liquid; on solidification much of this color is lost and reeryeUl* 
lisation yields colorless C. C is quite stable in dark; in sunlight, however, it brown 
and decompoees. 

PREPARATION OF C 

[For prepn. of C from benzoin (1:5210) with SOCI 2 in p}Tidine (yield 74-79% ( 9 )) 
(5) or with S()Ch directly (yield 90% (0)) ( 2 ) (3) ( 10 ) (13) m indie, rofs. — Note that 
Z-lienzoin with 8 OCI 1 undergoes racemization (7) yielding C J 
[For formu. of C from a,a-dichlur(ibenzyl phenyl ketone (ms,iiMHlirhlorodBBOxybenioin) 
[Beil. Vn-436, VII r (234)] by partial dohdogenative reduction using H 2 + platinum 
oxide cat. (G5% yield ( 1 )) or AcOH + Fe powder at 70-80° (15) see indie, refs.; from 
1 , 2 -diphenyl-l , 2 -epoxy ethylene (diphenyloxene) with cone. HCl in s.t. at 120 " for 2 hn. 
see (11); from bnnzoyl-phenyl-diazomethanc (azibenzil) [Beil. Vlli-(395)] in ether with 
llCl gas see ( 12 ).] 


CHEMICAL BEHAVIOR OF C WITH INORGANIC REAGENTS 

Reduction. [C in ale. soln. with H? -}- platuium oxide cat. ( 1 ), or in AoOH with Fe 
powder on protracted treatment (14), gives benzyl phenyl ketone (desoxybensoin) (1:5165).] 

Oxidation. [C with conr. HNO 3 on warming gives (14) dibcnsoyl (benzil) (1:9015).] 

Halogenation. [C with Br 2 (1 mule) in AcOIT at 100" for hr. gives (10) a-bromQ«> 
chlorolw-nzyl phenyl ketone, in.p. 85”.] 

Bdiavior with alkalies and alkali carbonates. (For ale. alkalies see below under organic 
reactants.) — [C with imwdered KOI! (3 moles) in toluene refluxtxl 2 hn. loses HQ and 
reairanges giving ( 20 % yield ( 11 )) 1 , 2 -dipbenyl-l, 2 -epoxyethylene (diphenyloxene), 
b.p, 174-180" at 18 mm., m.p. 52"; note, however, that two later worken (15) (29) have 
been unable to duplicate this report. — Note, however, that C with powdered KOH in 
dry ether gives (15) a mixt. of benzoic acid (1:0715), diphenylocetic acid (1:0765), dea- 
oxybenaoin (1:5165), and txmzil (1:9015).) 

[C with excess ignited NajCOj at 200" without solvent for 1 hr. gives (11) a mixt. (^eU 
not stated] of both Atereoisumcric l, 2 -dibcnzoyl-l, 2 -diphenylethylenes (dibenioylstUbones): 
higheiurndtiiig isomer [Beil. VIl-844], m.p. 232"; lower-melting isomer [Beil. Vll-643h 
Vni-(453)], m.p. 212-214".] 





dH^USYL CBLORTOE 


2t2 


fC with NiSH in iJe. sdti. in cold givn 416) benioyl-phonylHmrbiftyl nMnaptaD (ita#- 
m.p. 42^° (benioyl esteTf m.p. 110-112“ (16)], aecompaaiod by two foreiB of 
didayl iulfide, one of m.p. 168-169”, the other of m.p. 1^120” (16).] 

Bdhivlar with metilB. [C with Na in CaHi evolvee H| and on warming pvee a inixt, 
wbioh with aq. followed by dil. acid giyee (2) a mixt. of benioic acid (1:0715) + benzilio 
add (1:0770) together with an unidentified neutral oil.) 

Be^Tlor with other Inorganic reactanta. [C with moist diver oxide in ethylene glycol 
at 100“ for 3 hn., then boiled 2 hra., givee (29) l,2KlibenBoyl-l,2^iphBnylethBiie (bideeyl) 
[Bdl Vn-841, YIIi-(452)], m.p. 254-255“ (29).] 


CHEMICAL BEHAVIOR OF Cl WITH ORGANIC REACTANTS 

Behavior with arom. hydrocarbona + AlCU. iC with G«Hs (1:7400) + AlCli gives 
(78% yield (17)) (18) (10) «, u-diphenylacetophenone (ma-phonyldesoxybonaoin » triphenyl- 
vinyl ale.) [Beil. VII-522, Vlli-(291)], m.p. 137“ (19), 135-136“ (17) (18). — C with toluene 
(1:7405) -H AlCla givea (77% yield (17)) u-phenyl-u-(p-iolyl) acetophenone (ae-(p-tolyl)- 
deaozyb^oin), m.p. 97-98“ (17). — C with xneaitylene (1:7455) + AlCb in CISi gives 
(13) u-phenyl-cd-medtylacetophcnono (o-mesityldeBOxybensoin), m.p. 111-112“ (13).] 
(See also below under reactn. of 0 witli RMgX epds.) 

Behavior with organic hydroxy or mercapto compounds. Wvth alcohols (or alkoxides), 
[C in MeOH with MeOH/NnOMe gives (80% yield (11)) l,2-diphenyl-l-mothoxy-l,2- 
epoxyethone, b.p. 194-196“ at 16 mm., accompanied by some eis + traits dibensoylstilbcnc 
(see above).] 

[C in EtOH with EtOH /NaOEt gives similarly a prod., b.p. 188“ at 12 nm., regarded 
(11) aa l,2-d(phenyl-l^thoxy-l,2-cpoxypropane. — Note, however, that C in EtOH/ 
NaOEt or with ale. NaOH at 25“ gives (5) cf. (1) benzoin (1 : 5210) and that under certain 
conditions an apparently intermediate benzoin diethylacetal C 6 H|iCH(OH).C(OC 2 H 6 )|.* 
CoHb, m.p. 66-€7“, can be isolated (5).| 

WUh phenols (or tdkali phenates). [C with phenol + anhydrous K 2 CO 9 in acetone 
nfluxed 5 hrs. ( 20 ) or C with Na phenate (21) gives (59% yield ( 20 )) desyl phenyl ether 
(the phenyl ether of benzoin), m.p. 85.5“ (21), 85“ (20); note that this prod, is isomeric 
with, but different from, ms-phenylbenzoin [Beil. VllT-211], whose m.p. is almost the same; 
note also that desyl phenyl ether on attempted distillation at ord. press, imdergoes a fission 
into phenol and a cpd. regarded (21) as 2,2,4,4-tetraphonylcyclobutanedionc-l,3, m.p. 
244^245“.] 

WUh meroaptans. [C -I- a-mercaptoacetic acid (thioglycolic add) at 100“ for 6 hn. 
evolves HCl and yields (22) S-desylthioglycoJic add, m.p. 105“ (corresp. oxime, m.p. 123“; 
eomq>. semicarbasone, m.p. 178“ (22)). — C with /J-mercapiopropionic add at 100" for 
6 hrs. evolves HCl and yields (16) /9-(deBylthio)propionic acid, m.p. 108-109“.] 

{6 with thiophenol in EtOH /NaOEt gives in good yield (16) desyl phenyl sulfide, m.p. 
83^“ (16), 81° (23). — C in MeOH with aq. sodium thiosalicylate givee (22) jS^lesylthio* 
salicylic add, m.p. 189“,] 

Bdmvior with carbonyl compounds. [For behavior of C with cyclohexanone -f sodium 
in di-n4mtyl ether see (24).] 

Bditvior with organic adds (or their zsltz). [C with anhydrous NaOAc in excess AogO 
refluxed 1 hr. yields (11) mainly the ^-stereoisoiner, m.p. 158“, of l,2-diacetoxy>l,2di- 
phenylethylene [Beil. Vl-1026, VIi-(409)], accompanied by some of the more sol. <l^«ter6o- 
isomer, m.p. 118“.] 

^ + K tbiobenzoate in abe. ale. boiled 10 min. gives (100% yield (16)) desyl thiobenzo- 
ate, m.p. 110-112“.] 

[C in aq. ale. KCN does not directly eliminate KCl and give the coneap, deayl cyanide 
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(iii»<<i3WiQdmnybeniom [Beil. X-7fi5» Xir(3flO)] ^eh nni^t be cnqieetad attiurngh thUi 
D(iiiipd.| m.p. 90*92" (25), 80^0^ (261, is Well known and {tfepavahfe (yieUa 60% (35), 
47% (26)] from bemyl cyanide + eifaiyl benaoate and otherwiae, •— Instead C in aq. ah. 
KCN loees HCl and gives |27) (28) l-cyano-l,2Hlipheny}-l,2-epoxyethaQB (a-eyancNir,5^ 
diphanyl^liylene oxide] which obviously can exist in two geometrioally steseoiBOittene 
fomui: one Ims m.p. 74^ (27), 77-78^ (28); the other has m.p. 52^ (27); for muob fiirtker 
detail especially with reference to further roaotn. prods, of th e s e epoxynittilss see (27) 
(28).| 

Behavior of C with RMgBr reactantSi (See above under behavior of C wi% hydro* 
carbons + AlCli-] 

[C with GaBtMgBr (2 moloB) gives (29) (21) the prod, normally to he mq)ected» vis., 

l, 1,2,2-tetraphenylethajiQH [Beil. VI-732, VIi-(304Jl, m.p. 236“ (21) (30), 230-5" (29); 
the intermediate ketone, viz., ma-plienyldesoxy benzoin (for consts. see above referense) 
may sometimes (21) be funned, but for discussion of possible alternative meehaniama see 
(21) (29).] 

C with the three tolyl MgBr reactants has barn studied, but the reaction is ccnoplex and 
shows no tendency to go way through hi the expected tetraarylcthuiiols (only one of which 
has been reported by any means]. — [C with o-tolyl MgBr (2 moles) givea (20) a nixt. 
of prods., including the expected intermediate ketone, viz., ms-(f>-tol.vl)deBOxyb€nsoiii, 

m. p. 56-57“ (32); note, however, that the l,2-dipheny]-l,2-di-(o-tolyi)ethanol-l which 
should be the end prod, is unknown. — C with m-tolyl MgBr gives (29) similarly a mixt 
of prods, including the intermudiaie ketone, viz., m«^(..i-tolyl)deBoxybenzoin, m.p. 83-84“ 
(32), 82.5-83.5“ (29), 82-83“ (33), but again the ultimate l,2-diphenyl-l,2^-(tn-tDlyl)* 
ethanol-1 is unknown. — C with p-tolyl MgBr (2 moles) gives (31) the ketonh ms-(^ 
tolyDdesoxybenzoin, m.p. 97-98“ (17), 96-97“ (31); the ultimate l,l-diphenyl-l,2-di* 
(p-toly])ctlianol-l, m.p 195-1 96^ has been obtd. by other means (29).] 

Behavior of C with amines. With primary amines. [C (1 mole) with aniline (2 moles] 
in ^e. at room temp, for 24 hrs. gives (0) iV-(dD<^l)amline (benzoin anil »ms-anilinodesoxy- 
benzoiu) [Beil. XIV-103, XIVi-(395)], m.p. 99°; note that C with aniline at 140-150“ for 
lhr.(34)ppt8. aniline hydixichloride and leaves a mixt. contg. benzoin-nanil ^anilide (cf. (35)) 
since with licnzaldchydc at 150-160“ for 1 hr. under C()o it yields pentaphenyldibydroimida- 
zole (34). — C with p-toluiiline in ale. at room temp, for 34 hrs. gives (3) snarly N~ 
(dcsyl)-p-toluidino (mB-(p-toliiitlino)de8oxylHmzoin), m.p. 145“.] 

[For correep. reactiis. of C with ra-chloroaniline, p-chloroaniline, m^bromoaniline, p- 
indoaniline, p-aminophenol, 7>-phG]iGtidine, p-aminnacetanilide, or ethyl p^aminobensoate 
see (3); for study of rate of this group of reartns. Fice(4); note that o-toluidine, o<«hloroaniline, 
and (HLnisidine do not undergo this reantu. (3).] 

With secondary amines. [C with McaXH (2-3 moles) in ale. in s.t. at 100-110^ gives 
(36) me-(diniethylamino]dcsaxybcnzoin, m.p. 59-61“ (36).] 

[b (1 mole) with ^-mcthylaniline (2 moles] in ale. refluxed 2)^ hrs. pvee (47% yidd 
(3)) mc-(iV-methyl-iV-plieiiylamino]deBoxybenzQin, m.p. 100“; if leactants in ale. an 
sto^ at room temp, for 100 days, yield is 61% (3|.j 

[C with piperidine at 100“ for 20 min. gives (8) nM-(pipeiidino)deBOzybenzom [BeiL 
XXi-(14)], m.p. 85-86“ (8).] 

Wiih -^imylhydTfmne. C (1 mole) with phpnylhydrazine (2 moles] in aba. ale. at room 
temp, for 3 days ppts. phcnylhydrazine hydrochloride and yields (37) benzil M»-fphfli|ylh 
bydniono) » benzil-phenyiosazone, 233“ dec. (37) [cf, under benail (1; 0015)1. 

0 /f-Deayl^fhalimide [Beil. XXI-480, XXli-(374)]: pale yd. oiyat. from AeOH. 
m.p. 157-168“ (38), 155-156" (39). [h'tom C with K phthalimide at 100“ for B 
(24% yidd (39)); note that C -H potassium phthalimide in nitrobenzene at lS(m60* 
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to la btB. gives a mixL of Af-desylphthalm^ with the tonMOdtiiig i 
of dibenioytotiilbeiie (l,2-dibeiuoyl-l,2ilipheii]rl6Ui]dene) [Boil. VII-M8, Vlli>(463)], 
n-p. 1108° (39) (see also above).] 

I:1IU (1) Back, Me, J. Am. Chm. Soe. M, 4363 (1932). (2) Sehraeter, CsspBr, Ser. O, 2343- 
2349 (1909). (3| Cameron, Nixon, Beatorfeld, TVone. Jlof. Soe. Canada (3) 2C, 111 146-130 
(1981); Cent, IfM, I 2032; C~A. H, 3250 (1932). (4) Cameron, Nbon, Baeterfield, TVone. 
Av. Soe. Canada (3) 26, HI 167-109 (1931); Ceni. liH, I 2033; C.A. M, 3261 (1032). (6) 
Wild, /. CAem. Soe. UM, 154I-1S53. (6) Cameron. Trane. Say. Son. Canada (3) 23, III 68-00 
(1920); Cent. 1122, 1 1133; CJL. 24, 010 (1930). (7) MrKenxie, Wren, J. Chm. See. 27, 481- 
482 (1910). (8) Henley, IVimer, J. Chm. Soe. 1281, 1186. (9) Ward, Org. SjpMtete, Coll. 
Vol. 2 (let ed.) 169-160 (1943) ; 12, 20-21 (1932). pO) Taylor, Furecey, J. Chm. Soe. 1922^ 2270. 

(11) Modelunf, Oberwesner, ilnn. 124, 224-234 (1981). |13| Curtiue, Long, J. praht Chm. 
(2)44,648-540(1891). (13) Maxwell, Adame, /. dm. CAm. 8oe. 62, 2970 (1930). (14)IaDlio- 
wiH, Her. 17, 1163 (1864). (15) BicWd, Compl. rend. 127, 1432-1434 (1933). (10) SchOnberg, 
lokander, J. Chm. Soe. 1242, 03-94. (17) Koelecb, J. Am. Chm. Soe. 64, 2051 (1032). (18) 
Biehoid, Comid. rend. 222, 754 (1035). (19) AnechQti, FOreter, Ann. 228, 93-94 (1900). (20) 
Braver, Roeher, J. Am. Chem. Soe. 21, 1525 (1930). 

(21) Biehard, Compl. rend. 118, 1242-1244 (1934). (22) Behagbel, Schneider, Ber. 28, 1600, 
1598 (1936). (23) Mitchell, Smilee, J. Chem. Soe. 1198, 1529. (24) Allen, Con. J. BeeoarA 4, 
271-272 (1031). (25) Kohler, BUtt, J. Am. CAem. Soe. 62, 507-508 (1928). (20) Howk, 
MeElvain, /. Am. am. Soe. 64, 286 (1832). (27) Kohler, Brown, J. Am. Chm Soe. U, 4299- 
4304 (1933). (28) Sichord, Compl. rend. 128, 043-946 (1934). (29) Roger, MoGregor, /. 
CAem. Soe. 1824, 1860-1663. (30) Wegler, Her. 27, 35-39 (1934). 

(31) McKenxie, Roger, McKay, J. CAem. Soc. 1222, 2003. (32) Roger, McKay, J. Chm 
Soe. 1222, 330. (33) Roger, McGregor, J. Chm. Soe. 1282, 443. (34) Lahgenbeck, Hntaehen- 
reutw, JOttemann, Ann. 486, 54, 67-58 (1931). (35) .Htrain, J. Am. CAem. Soc. 62, 2221 (1928). 
(80) Thomson, Stevens, J. Chem. Soe. 1222, 1037. (37) Bodloree. Ser. 71, 481 (1030). (38) 
Neumsim, Ser. 22, 996 (1890). (39) McKeuiie. Bairow, /. CAm. Soe. 128, 1333 (1913). 
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IIP. 88* (1) (2) EP. 244r-248* at 746 mm. (6) (9) 

87.5‘ (3) 

88 - 67 ° ( 4 ) 

86° (5) (6) (7) 

65 - 65 ° ( 8 ) 

63° (9) 


BdLVl- 

VIi- 

Vli-(IBO) 


Cohnlees ndU. from ale. or Igr. — Volatile with steam. — Sublimes, 

[For prepn. of C from l,2,4,5-tetrw:lilorobentrno (3:4115) with MeOH/NaOH in s.t. 
at 100° for 7 hn. (yieUs; 85% (5), 80% (10)) (note tlut by this method C is sometimes 
sole product (5), at others is accompanied (7) (10) by some of its methyl ether (2,4,5- 
tiichloroaniaale) (see below)) see indie, refs.; from 2,4,5-trichlorouniline via diasotiaation 
in Bonc. HtBOs as directed followed by htg. at 170-180° (05% yield (9)) see indie, refa.; 
from 2,4,54richloro-l-fluorobcnsene with NaOMe see (6); from 3,5,6-tricbloro^hydrosy- 
bensoie acid by htg. with aodarlime at IBS' see (3); from 2,4-dichIoro-5-aininophenyl o- 
amij»-p4aluenesulfonate via diosotiiation, use of CufCIx reactn., and subsequent hydrolysis 
08 directed see (4); from 2,S-dichlorophenol (3:1190) with Qt in AcOH (0| or in AeOH + 
NaOAc (4) see iniUc. refs.] 

C behaves as a weak monobasie acid Gonis. const, at 25° « 4B X llH (2)) but can be 
titrated with 17/10 aq. NaOH; Neut. Eq. ealed. 197,5, found 197.1 (1). — C foims a spar. 
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Md. K salt (4). — C in toluene treated vith MeOH/NaOH yidde (11) anhydnnu Na eilt; 
from aq. thie prod, cryet. as pentabydiate (12). — [For prepn. of Na, K, or Li salts see (12), 
of Ga or Ba salts see (13), of Zn salt see (14). — For use of these salts as flmgieidee see 
(11) (12) (13) (14) (15); for use of C with tripheoyl phosphate as wood preservative see 
( 16 ).| 

C with Bit in AcOH (9) or with excess Bij/oq. (17) yields 6-bnHno>2,4,5-tricliloropliBiU)l, 
eryst. from AcOH or It. pet., m.p. 81-82° (17), 81° (9) (coiresp. bensoste, m.p. 116-117° 
(9)). — C with Bit in pres, of Fe powder yields (9) 3,6^biomo-2,4,5-trichlaiopheDol, 
ni^. from AcOH, m.p. 195° (9) (corresp. liensoate, m.p. 176° (9)). 

C treated bdow 10° with cone. HNO) (D s 1.43) in AcOH gives (90% yidd (5)} 6- 
nitro-2,4,5-trichloTophenu1, pale yel. Ifts. from Igr., m.p. 92-93° (5), 81’ (9). 

C dislvd. in 20% KaOH refluxed with MusSO* gives (78.5% yield (6)) (9) correep. methyl 
ether (2,4,5-trichlan)anisole), ndls. from ole., m.p. 75° (5), 77.5° (9). 

0 2^,6-Tiichlorophenyl benzoate; ndls. from ale., m.p. 92-93° (9), 91-92” (4), 89-00° 
(3). [From C in dil. alk. by shaking with bciiauyl cldoridc |9).J 

0 3,^-Tiishlorophenozyacetic acid: m.p. 153° (see 3:4335). 

I;MN (1) TieeBrnH, Rec. trav. cAtai.M, 114 (1931). (2) I'iesaens, Rec. tnn. cAtm.48, 1088 (1^). 
(3) FarhiboU, Stuart, Twiss, J, Am. dim. Sot. B, 1240 (1940). (4) Urovea, Turner, Sharp, 
J. Chem. Sue. 19Z9, 516-517, (5) llarrisDii, ]*cters, Riiwe, J. Chan. Soe. 236-237. (6) 
de Crauw, Rfe. trat. chim. 48, iuC4-10(i5 (1929). (7) Hollemnii, Rec. Irat. rhwn. M, 736-738 
(1920). (8) A.(i.F..t., Crr. 340,794. March 9. 1922; rent. 1K», IV 45. (9) Kohn, Fink, 
HoMtth. H, 83-80 (1931). (Ill) A.G.F.A.. Ger. 411, UV2, March 2.H, 1925; ('enl. IflH, 1 2411. 

(11) Mills (to Dow Gheiii. Cii.), U.S. l.tiSS.UMl. AprU 17, 1934; Vml. 1134, II 1991. (12) 
Mills (to Dow Clwm. Cn.). IT.K. l.U91,32!l, Feb. 12. 1.215: CM. 1935, 11 2430. (13) Mflls (to 
Dow Cheni. Go.), II.S. 2,039.434, Mu.v 5. 1036; Cml. 1917, 1 984. (14) Mills (to Dow Chem. 
Co.), U.S. 1.994,002, Marrh 12. 10:15; Cfnl. 1135, 11 2431. (15) Ellis (to losulite Co.), UR. 
2,161,654, June 6, 1939; Crnl. 1139, H 4620. (16) Norton [to Dow (‘hem. Co.), U.8. 2,304,018, 
Deo. 1, 1942 ; C.A. 87, 2908 (1 943) . (17) Fox, Turner, J. Chtm. Soe. 1919, 1863. 


3:1625 1,4,8-TIUCHLOROHAPHTHALENE Cl 

ILP. 89° (4) 

68 ° ( 1 ) 

65° (2) (3) (5) (7) 

58° (1) 

56’ (2) (3) (7) (8) aeo text 

Ndls. from ale.; spar. sol. boilg. air. (2). — Volatile with steam. — Sublimea. 

C shows the double m.p. phenomena also exbibilcd by sevenil of its isomeea; if the fused 
C in a m.p. tube is allowed to cool and then withdrawn from the bath it Boon solidifieB 
to a translucent mass which upon immediate reimmeminn melts at 58* , but if left for a short 
time in the air it becomes opaque and then shows m.p. 68°; the translucent form nrdy 
perasts more tlian 20 min. (1). 

[Fhr prepn. of (5 from 5,Miphlornnnplithylamii)p-2 [Beil. XII-1310] via diaiotiaotion 
and use of (3usClj rsartn. see (4); for prepn. of C from l,6HliuhloTo-4-iiitronaplithalene 
[Beil. V-556] (5) (2), from 4,6-dirhlon)iuiphthulpneaulfonyl rhlnride>l [Beil. Xl-162] (6), 
from 4,7-dichloronaphthalBnesulfonyl cbloride-1 [Bal, Xl-ieil) (7), from l,4^diloio- 
naphthaleneaulfonyl chioridc-7 (Beil. XI-I83] (8) (6), from lHibloTD.44iitronaphthal9n^ 


CifdltCli Beil. V- 546 
Vi- 
V»- 
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Bulfoiiyl ohloiuM [Beil Xl-189] (9), from l-ohloro-44iitimiaphtli^^ ohloiide-7 
[Beil. XM88] |9)i from l-chlcironaphthalBnB4,6-6tt-(mi]foDyl chbride) [Beil. XI-2iq (3), 
or from l*chloronaphthalene4,7-6i»-(Bulfonyl chloride) (Beil, Xl-214] (2), caeh with Mi 
B 0 directed, see mdic. refs.] 

{C treated with GSOgH in CSt and reaction prod, converted to Baits as directed (1) 
yi^ Bodiiim 1,4,6-trichlorQnaphthaleneBulfonate-X (oorreap. Bulfonyl chloride, m.p. 144° 

m] 

[C on oridn. with dil. HNOg in s.t. at 150-160° for Beveral days (8) yields a diohlofo- 
nitni-phthfilic acid not further characterised.] 

S:11U (1) Turner, Wynne, J. Chm. Soc. 1941, 247, 254. |2) Armatrong, Wynne, CAem. i7etM 
91, 94 fl890). (3) Armstrong, Wynne, Chem. New 99, 1A2-163 (1890). (4) Claus, Jack, J. 
prdbl. Chan. (2) 17, 3-4 (1893). (5) Cleve, Byll aoe. chim. (2) 19, 600 (1878). (6) Aimatrong, 
Wynne, Chan. New il. 273, 275 (1800). (7) Deve, Ber. 94. 3479 (1891). (8) Widman, Ba. 
19, 062 (1879). |0| Cleve, Chm. Ztg. 17, 308 (1893). 
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CQ 


Beil. V- 543 
Vi.(362) 
V2-(445) 


66-69° 

(i» 

68° 

|2| (14) 
(16) (22) 
(24) (36) 

67-68° 

(3) (30) 

67.5° 

(16) (33) 

67° 

(17) 

67.4-68° 

(4) 

66.6-67° 

(5) 

66.5° 

(6) 

66-67° 

(7) (18) 

65.5-66.5° 

(8) 

65-66° 

(9) 

63-64° 

(10) 


B.P. 386-267° at 740 mm. |7| 
147° at la mm. (2) 


Ndls. from air.; epar, flol. ale., more sol AcOH, very eae. sol. acetone. 

[For sepn. of C from mixts. with a-chloronaphthaicne (3:6878) via sulfonation of the 
latter see (11 1; for use of C as wood impregoant see (12).] 

[For prepn. of G from l-uminonaphthalenesulfonic acid-4 (naphtfaionic acid] [Beil. 
X1V-730, XIVi-(732)] via convn. to diaionium salt and htg. with PCI 5 (13) in FOGh 
(7) (3) (6) see indie. ndB.;from l,4-dichloronaphthylamine-7 [Beil. X1I-1310] via diasotisa- 
tiaQ end reactn. with ale. aee |14|; for prepn. of C from 4-chloronaphthalenBBulfonyl chloride 
[Beil. Xl-ieO] with PGs (yields: 65-70% |5), 49% (4)) (15) (16) see indie, refs.; from K 
d^nomonaphthaleneBulfonate-l [Beil. Xl-164] (17), from naphthalen&-l,4-6ia-(Bulfonyl 
ohloride) [Beil. XI-212] (0), from 4-iiitrcinaphthol-l [Bdl. VI-615] (18), from l-chlorD4- 
nitiunaphthalene [Beil. V-555, Vi-(264)] (18), with PCU as directed aee indie, refs,] 

[For prepn. of 6 from naphthalene (1 :7200) with Scicii in s.t. at nO-lSO” (10), with 2 
mideB S(MJU at 140-160° (19), with CU + FeCh in CCI4 at 0° (together with other products) 
(20), or with HOGl (8) see indie, refs.; from 1-chloronaidithali^ (3:6878) with 60|C1| 
at 100-180° (21) or with Gi (together with other products) (1) see indie, nfs,; for fonnn. 
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of C fnm naphftliBlttiB l,2»3|4^tetiach]0ride (A:47S0) on at b.p. (SEZ) or by Beta, of alo. 
KOH (23) (34) (25) (26) 133).] 

f& with boDioyl chloride (3:6240] + AiCia in G6| ynlda (S^) l,4<iiohlonH0-beaaoyl- 
naphthatone, m.p. 104-106** (37)i which witii ate. givea (2B) iaoviidantbnmej for metn. of 
C with phthalie anhydride aee (29|.] 

[C on mononitration with HNOi {D >- 1.45) yielda (30) l,4rdiehloro-0fiitnmaphthateDa 
Beil. V-556, V-i(264)], m.p. 02^ (30), 93** (31); note that the iaomeric l,4^chloiD-34ntrD- 
naphthatene, in.p. 116.5°, haa been obtd. only by indirect means (32).] 

[C on monoBulfonaiion with fumg. H 1 SO 4 at 160°, with sulfuric acid monohydiate at 
Old. temp. (34), or with QSOiE in CS| (33) yields l, 4 -dichlorDiiaphthateiiBBU]f 0 t]ic acid-6 
[Beil. Xl-183, XIr(41)l (corretsp. 8 ulfon]d chloride, m.p. 1^2° (33), correap. suVoiamide, 
m.p. 244° (33)).] 

C on oxidn. with boilg. dil. HNOk (2) - 1.3) yielda (35) 3,6-dichlorophthBlie acid (3 : 4870); 
C on oxidn. with CrOs/AcOH yidds (36) 5,8-dichloronaphthQquinone-l,4 [Bdl. V11-73Q], 
yel ndls. from ale., m.p. 173-174° (36), together with 4,7-dichlorDphthalide [Beil. XVll- 
312], m.p. 163° (36). 

3:1W (1) Turner, Wynne, J, Chem. Sue. IMl, 245. (2) von Auwbtb, FrOhling, Ann. 481, 196 
(1021). (3) WeiHsberger, Sangewald, Hampaon, TVaTur. Faraday N, 800 (1034). (4) 
Beattie, Whitmore, J. Am. Chm. Soc. 56, 1546-1548 (1033). (5) Zirhermann, Reabeyeksyai 
Martyntseva, J. Applied Chan. (U.S.S.R.) f, 1832-1840 (1030); Cent 1137, I 4786; C.A. H, 
2607 (1937). (6) Wahl. Vermeylen, Compi. rend. 184, 334-336 (1927). (7) Brdmann, Ann. 
347, 361-352 (18^). (8) Klingstcdt, Wiese, Rudback, Ada Acad. Ahomaie Moth, d Phyi. 4, 
No. 2, 1-36 (1927) ; CerU, 1938, 1 504; C.A. 33, 1399 (1029). (9) Ferrero, Bolliger, ffeb. CMm. 
Acta 11, 1146-1147 (1928). (10) Meyer, Monatsh. 31, 728-729 (1915). 

(11) Hdlscher (to Deutiiche Solvay-Werke), Ger. 605,690, Aug. 1, 1940; C.A. 86, 5519 (1941). 

( 12 ) ROchling’sche Eieen und Stahliverke, Ger. 415,226, June 16, 1925; Cent. 1986, II 1239. 

(13) Cleve, Ber. 19, 1723-1724 (1877). (14) Claus, Philipson, J. prakl. Chm. (2) M, 60 (1891). 
(15) Glove, ByU. aoc. cKim. (2) 16, 242-243 (1876). (16) Cleve, Ariiell, Bull eoc. chim. (2) I9» 
62 (1683). (17) Cleve, Jolin, BuU. eoc. chim. (2) 38, 516 (1877). (18) Atterberg, Ber. 9 , 1187 
(1870). (ID) Farhwerke Meietor Luedus Briiiiiiig, Ger. 286,489, Oct. 22, 1913; CaU. 1916, U 
677; C.A. 19, 1912 (1916). (20) BX8.F., Ger. 234,912, May 26, 1911 ; Cmt. 1911, 11 63. 

(21) Armstrong, Chan. Newa 69, 180 (1892). (22) Krafft, Becker, Ber. 9, 1080 (1876). (23) 
Faust, Saame, Ann. 199, 66, 70 (1871). (24) Widman, Ber. 15, 2161 (1882). (25) Cleve, Ber. 
31, 954 (1800) . (26) Armstrong, Wynne, Chem. Newa 68, 264 (1886) . (27) I.G., flench 664,016, 
Aug. 28, 1920; Cmt, 1930. 1 1221. (28) LG.. Brit. 303,123, Feb. 20, 1929; Cent. 1931, 1 2705. 
(29) Waldmann, J. prakU Chm. (2) 181, 80 (1931). (30) W^idman, Bidl aoc. ektm. (2) 38^ 609 
(1877). 

(31) FriedliiDdBr, KaramoBsinu, Schenk, Ber. 66 , 46, 50 (1022). (32) Hodgson, Crook, J. 
Chm. Sac. 1189, 1500-1503. (33) Armstrong, Wynne, Chem. Newa 91, 273, 284 (1890). (34) 
B.A.S.F., Ger. 220,912, Jan. 11, 1911; Cent. 1911, I 358. (35) Atterberg, BuU. aoc. diim. (2) 
37, 409 (1877) ; Ber. 19, 547 (1677). (36) Guareschi, Ber. 19, 1155 (1866). 

3:1670 M-DICHLOROFHEKOl OH CAOd, BeiLVI-l«0 

a VI,.(103) 

WO«) 

HP. 6B° (1) (2) B.P. 233° at 767 mm. (1) (4) 

123-124° at 6 mm. (2) 

Cryst. (from pet. etb. (!))• — Spar. sol. cold aq., fairly eas. sol. hot aq. |2). « Volatile 
with steam (3). [For study of dissociation const, see (7).] 

[For prepn. from 3,5-dichloroBniline [BeU. XII-626] via diaso reaction see (1) (2) (3) 
(4); for prepn. from 1,3,5-trinitrobenscne via 3-ammo-5-chloroaniBole see (5) or via 8,5- 
dichhirouuBote see (6).] 
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C IB readily nitrated; e.^., C (16 g.) dislvd. in a Boln. of NaNO^ (12 g.) in aq. (180 ml.}, 
treated during 1 hr. at OO-lOO** by grad. addn. of dil. H2SO4 (1 : 5; 48 ml.}, htd. 2 hm. then 
Bteam-distd., gave (3) in distillate 3,5-dirhlnro-2-nitrophenol (5 g.}, lemon-yel. ndls. from 
pet. ether m.p. 51°, and by repeated hot dil. HCl extraction of tarry residue 3,5-dichloni-4- 
nitrophenol (6 g.) pale yel. udls. from aq., m.p. 150° (3|. [This latter product also results 
from the action of nitrous acid (3).] 

C dUlvd. in 4 pts. AcOH and treated with 3 pts. fumg. HNOa for ^ hr. at 70° (2| gives 
(6070 yield (2)) of 3,5-dichlQrcH2,4,6-trinitrophcnol, pale yel. pr. from AcOH, m.p. 130- 
140° ciir. (2|. 

0 dislvd. in 5 pts. AcOH given with Dr^ (as specified (4)) 100% yield of 3,Michlom- 
2j4,6-tribrom(>phcnol, rryst. from AcOH, m.p. 180° |4|. 

C dislvd. in oq. NaOH and nliakeu with (CH|)2H04 gives the methyl ether, 3,5-dichloro- 
anisole, m.p. 39° (6). [The value of 68° given in Ref. 6, p. 104, is probably enoneoua.] 

O 3,6-Dichlofnphenyl acetate: m.p. 38° (5). 

O S,6-Dichlorophenyl benzoate: m.p. 55° (5). 

3:ll7i (1) Blnnksma. IZec. trav. chim. 27, 29-30 (1908). (2) Wflletatter, Schudel. Ber. 51, 784- 

787 (1918). (3) Hodgson. W'iRniill, J. Chm. Soc. 1527, 2217-2218. (4) Kohn, Pfeifer. MonaJUih. 
48, 237-239 (1927). |5| Hoclgsmi, 'Wignoll, J. Chem. Soc. 1126, 2077-2079. |6| HollBmui, 
Rec. trav. chim. 37, 103-107, 201 (1918). (7) Murray, Gordon, J. Am. Chem. Soc. Sit 110-111 
(1935). 
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CeHaOCla 


Beil. VI - IBO 
VIi-(103) 
Vla-(181) 


69.5° 

(1) 

B.P. 246° 

at 760 nun. (1) 

69° u.c. 

(2) 

245° 

(8) 

69'^ 

(3) |4) 

243.5-244.5° 

(12) 

6B° 

(.■;) (6) 17) (8) 

242-246° 

at 746 mm. (0) 

87-68° 

l») (10) (11) 




(12) (23) 



67.0° 

(13) 



67° 

(14) 



66.7° 

(15) 



66-67° 

cor. (16) 




Colorless rryst. from Igr. — Ndls. with 1 mole Rnlvat.p from AcOH, latter lost over CaO 

C is almost insol. aq.: 1000 g. oq. at 11.2° die. 0.51 g. C (14); at 2.5,4° 0.858 g. C (14); at 
96°, 2.43 g. C |14). — C i.s vulutilo with steam, but nut from alk. soln. (differenre and sepn. 
from o-chlorophenol (3:5980) or /Mihlorophenol (3:0475) (18)). — C is eas. sol. ale. or 
ether. 

Binary systems contg. C. — (7 + nHroltenz^ne: this system for ns a 1:1 moleiuilar 
compound, m.p. 31°; this compd. forms with C a eutectic, m.p. 28.7° eontg. 65 wt. % C, 
and with nitrobenzene a eiitentic, m-ji. -|- 2.0° contg. 15 5 wt % C; for data and f.p. /compn. 
diagram see (13). — C H- diphenylamine: for partial f.p. /compn. data and diag. see (19). — 
C + S,4fi~tribromophmol: for f.p. /compn. date and ding, see (20). — ^ + a,aE,a,cE'-telr(i* 
miithylphthaUin: for study of this system see (15). — C -h it4fi-fnnUrarewreinol (styphnic 
add): forms no mol. cpd. but gives a eutectic, m.p. 60° contg. 91.8% C (21). 
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PBEPARATION OF C 

From ^encd. By direct actum of chlorine, [For prcpn. of C from phenol (1:1420) 
with CIt Bee (3) (for very old imthd work cf. (22) (12)),' with + aq. alk. (i.c., with 
NaOCl) Bee (23) (10) (24).] 

By indirect action of chlorine. [For prepn. of G from phenol (1 : 1420) by chlorination 
with ethyl J\r,Ar-dirhloroearhamate (25), with ATiiV'-dichlorourca (26), with cone. HCl + 
30% ilsO^ (27), or with HCl + KClOa (28) (29) seo indic^ refs.) 

From other phenols or their relatives. [For fonnn. of C from 2,4,&'trichloTo^hydroxy- 
bensaldehyde ( 6 ) by elimination of the aldchyiJe group with 50% aq. KOH at 60-70'' for 
4 hrs. (89.9% yield) see ( 6 ); from 2,4,6-trichlonH3-bromophenol (see below) or from 2,4,0- 
trichloro-3,5-dibn]mophcnol (see below) by roplacement of Br by H through use of Zn + 
AcOH see (9); from 2,4,5-trihnimophcnol [Ikil VI-203, Vli-(107)j by replacement of 
all bromine by chlorine using CI 2 in AeOH sec (30) .1 

[For fonnn. of C from phenol-p-sulfonic arid [Beil. XI-241, Xli-(55)] (10) or its alkali 
salts (31) (32) in aq. soln. with Cl 2 1100 % yield ( 10 )) see indie, refs.; from aq. p-hydroxyaso- 
beiizene [Beil. XVl-96, XVIi-(233)l (75% yield ( 11 )), from bensyl phenyl ether [Beil. 
Vl-432, VIl-( 220)| (3^1), from o-hydroxybenz^d alcohol (saligcnin] (1:1490) (34) with Clt 
sec indie, refs.; from dipotassium salt of saUcyliu acid (1:6780) with aq. KOCl (4 moles) 
see ( 8 ).] 

From other miscellaneous sources. [For fonnn. of C from aniline in HCl soln. with 
CJ 2 see (35); from 2,4,6-triehloroaniline via diazotization and subsequent hjrdrolyBia as 
direrteti see (7); from indigo [Beil. XXIV417, XXIVr(370)] in aq. Buspension with 
Bee (36) (37); from benzene (1:7400) with CbO bcc (38); from 2,4,6-trichiorophenyl hypo- 
chlorite (sec below) by wanning with acids or ollcaiics see (75).] 

USER OF C (OR ITS SALTS) 

Although the topic cannot hero be exhaustively pursued, the baetcriridal, fungicidal, and 
general aiitiReptic artinn of C or its salts has attracted much attention [for examples of 
liseful articles in thi.s general enimectiim, 000 (39) (40) (41) (42) (43) (44) (45) (46); for 
patents on use of C nr its salts in the indicated fielrL see the following; for use of Cs (with 
triaiyi phoaplialw) as wood prosiTvative (47), as preservative for glue (48), as insecticide 
and fungicide fur board-likc eompns. from vegetalile fibero (40), as bactericide (50) (51), 
»s NaA for aiiti-mildew treatment uf textileb (52), os textile asst, in men’crization (53); for 
viirious rumplexes eontg. 0 and intended for use as insecticides, etc., see (54) (56) (56)]. 

CHEMICAL BEHAVIOE OF C 

Reduction of C. [The catalytic’ hydrogenation uf C apparently has not been extensively 
studied, but it is said (57) to be mure stable toward Hj -f PdClj than the corresponding 
2,4,6-tiibromophenol.J 

Oxidation of C. C on oxidn. gives various products according to circurostances [e.g., 
0 in 2 N H 1 RO 4 on electrolytic nxidn gives (58) 2 , 6 -dichlorohydroqumone (3:4660); C 
on oxidn. with CrOj/AcOH (59) | 66 ) (61) (62) (63), with coldfumg. HNOa ( 12 ) (63), with 
HNQg /H 98 O 1 (64), with NO + NOb in ale. (65) ( 66 ) or ArOH (61), or with PbOs in AcOH 
or C 0 H 4 (61) gives (yields; 69% (50), 45% (60), 27% (61)) 2,6Hlicblorobenzoquinono-l,4 
(3:3750) (note that this product may lie accompanied (61) by more or leas 2 -chlorD- 6 - 
(2^4^6^-trichloropheiioxy)benzoquinoiie-l,4, m.p. 134-135®, and 2,6-btV(2',4\6'-tricb)jiffD- 
phenoxy)benzoqumon&l,4, m.p. 245°, which resemble the main prod, in appeatance, 
composition, and behavior (61))]. 
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[C CHI oaddn. with boilg, mixt, of oono. HNOi + HGl (16) 2,3,3-tiieUorobeiiioqiii- 
iioiie-1,4 (9:4672).] 

iC on oxidn. with ClSOiH {67), with Gl| + fuxng. H1SO4 followed by GSOiH (68), with 
Aqua regia (69) (70) (72), with HQ + KaO^ (28) (16), with CrOfe/AcOH (71) or KfitfijI 
HfSOi (71) givea (90% yield (68)) 2|3,5,6-tetmchlorobBnioquinimB-l,4 (chloraail) 
(3:4978).] 

[For study of oxidn. potential of C see (73).] 

Nudeai subsfitutiDn of C. Chlorvnaiion. [C in HCl suspension with Cla (74) or in 
AcOH soln. with Ca(OCl)2 (75) gives 2,4|6-fcrirhlorophcnyl hypochlorite (2,4,4,&-tetra- 
chIorDcyclohexadien-2,5-one-l) [Beil. VII-147, VIIi-(96)], scaUw from ether /pet. ether, 
in.p. 122*’ (75) (10), 121-122° (76), 119° (74).] 

[C with Qa + SbClfi at not above 130° gives (77) 2,3, 4,4,5, &-hexachlorocyclohexadien- 

2.5- ono-l (“ hexachlorophouor’) (3:3180), m.p. 107°.] 

[& with Cla (3) in pres, of la at 40° (78), or C with Qa in CCU in pres, of FeCh (79), or 
C with da in pies, of SbC^la, lai or Feds at 70-75° (80), gives 2,3,4,6-tBtrachlorophfmol 
(3:}687), m.p. 69°.] 

[C with da in pres, of Sbda, la, or FeCU at 135-140° gives (81) pentachlorophenol 
(3:4850), m.p. 190°.] 

[C with FeCla (no details) yields (14) 1,2,3,5-tetrachlorobenzcnc (3:0915), m.p. 51°.] 

Bromtno/ton. [G with Bra/aq. KBr soln. as directed (82) (83) gives a monobromo 
derivative of C frequently designated as trichlorophenol bromide which of the throe 
structures 4-bromo-2,4,^trichlQrocyclohexadien-2,5-one-l, 2-brDmo-2,4,6-trichlorocyGlo- 
hexadien-2,5-nne-l, or 2,4,6-trifldoropheiiyl hypobromite should \x^ unsigned to this prod, 
has never been derisively aetUed (83); however, 011 oxidn. with fuiiig. BNOa it gives (82) 

2.6- diGhlorobcnsoqmnouo-l,4 (3:3750) and with cone. HaSOi at 1(H)° isomerizes (82) to 
3-bromu-2,4,0-trieiilon)phciiol, m.p. 73° (9) (curresp. benzoate, m.p. 117° (82) j.] 

[C with Bra (large excess) + li'c powder at room temp, for 24 his. gives (100% yield 
(84)) cf. (85) 3,5-dibromc>-2,4,6>trichlur(iphcnol, crysi. from AcOH, m.p. 204° cor. (corresp. 
methyl ether, m.p. 127°; corresp. benzoate, m.p. 196° (84)).] 

NUraiion. [The direct nitration of C has not been reiiorled, pn^sumably because nitration 
reagents readily oxidize free C to 2,6-dichJorubrnzoqiiinone-l,4 (3:3750) (see above under 
oxidn. of C). — However, both imssible nilratiun products have been obtained by indirect 
means: for 3-uitro-2,4,G-triGlil(jro]ihcnol, m.p. 71-72°, see (86); for 3,5-dinitro-2,4,6- 
trichlorophenol, m.p. 165-167°, sec (87).] 

SulfotMtiar^. [G with fiimg. H2SO4 (65% SOg) at 50° gives (93% yield (88) 2,4,0-iri- 
chloropheuolsulfonic acid-3.] 

MiBceOaneouei. [C with SCIa + AIC]^ in CSa or CCI4 gives (89) a product, m.p. 285”, 
which may be 3,3'-dihydroxy-2,4,6,2',4',6 -hexachlorodiphenyl sul5dc.] 

Reactions of the phenolic group of C. (See also under Q’s below.) 

Addie character 0/ 0. C in aq. behaves as an acid and can be titrated with N /lO aq. 
NaOH (3); Ncut. Hq. - 197.5. — [Data on dissoc. const, of C include the following: in 
aq. at 25° 1.0 X lO'^ (90), 3.9 X lO'^ (2) cf. (91) (92). — For study of acid strength of 
C in formamide see (93). — For study of exchange reaction of t with heavy water see (94).] 

SaUs qf (?. [NH4A: spar. sol. cold aq., ess. sol. hot aq. (22), somewhat spar. soL ale. (24); 
loses NHa in air (12). — KA, MHaO: (24) (12). — NaX: prepn. (95), beLivior with Ij in 
various solvents (95) (96), behavior with chloroaoetone (3:5425) giving acetonyl 2,4,6- 
trichlorophonyl ether, m.p. 75° (96).] 

MgA.2HaO: eas. sol. aq. (12). - BaAa.4HaO: spar. sol. aq. (12). — PbA| (12). 

A^.H|0: yellow (07) [study of deoompositionB (98) (96) (99)]. 

EiherifiDOiiim of 0. (Bee also below under (^s.) 
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tC with l, 2 ^l»oinoeihaiie (ethytene dibromide) In nlk. boIb. givee ( 100 ) /Mnm&iDolihyl 
2 A^tiichhmiplieiiyl ether, m.p. 47-48°.— C with, ethylene oxide (1:6108) in glc. NaOBt 
gives (101) jS-hydroxyethyl 2,4,5*iEiohbn)pheay1 ether, nup. 77° (101) (for study of rate 
of this reaction see ( 102 )). — C (as NaA) with bensHHdiloioph^yUiDino-c^ gjives 
(108) j^-(o-cUorophonyl)bc]uiimfto 2,4,6-trichlorDphenyl ether, m.p. 90-100°, which at 
250-270° for 2 hn. reair. (103) to the iV-bensoyl derivative (m.p. 131-132°) of 2,4^'- 
tetraohloro-diphenylamine. — C with 2,4,6-trichlorobenzyl chbri^ + NaQH gives (104) 
2,4,6-trichloiqbenzyl 2,4j6-triGhlotophenyl ether, m.p. 101-103°.] 

EBterifiisatian of C. (See also below under O's-) 

[C with SOGIi in pyridine + CgHe gives (4) bw-(2,4,6-trichbrophenyl) sulfite, vytsi, 
from CeHs, m.p.JB7-n88°; note, however, that this proi is unstablo and even within a few 
hours reverts to G.] 

(G with pels in CsHs pvos (105) biB-(2,4,6-trichloropnenoxy)phoBphoryl chloride, 
(GtH 20 Gl 3 )P( 0 ]Cl, eryst. from GsHs. m.p. 126-120° (105). (Note that C trith PQi in 
B.t. at 200-300° gives (106) some l,2,3,6-tetn4:hlorobenseDB (3:0915).) (3 moles) 

with POGls (1 mole) refluxod several days gives (107) trM-(2;4,6^trichlorophenyl) phos* 
phate, m.p. 201° (107).] 

[C (2 moles) with COGls (3:5000) in aq. alk. gives (108) bt^(2,4,6-trichlonipbenyl) 
CBibonate, m.p. 153-154° (109).] 

0 8,4,6-Tlichlorophenyl methyl ether (8,4,6-tricUoroaiiiBDle) [Beil. VI-102]: ciyst 
from ale., m.p. 61-62° (9), 60° (110) (111), 59.5° {U2); b.p. 240° cor. at 738 mm. (110) 
cf. (87|. [FYom C with M 02 SO 4 + 15% KOH (87);for riystallographic data see (82); 
for attempted olpavage with pyridine or pipciidine see (113); for nitration sec (87) J 
0 2,4,6-Tiichlorophenyl ethyl ether (2,4,6-trichlorDphenetole) [Beil. VI-192, VIi- (104)1: 
m.p. 43-44° (12), b.p. 246° (12). [FYom Ki + Etl (12) or from Agi + Etl (98).) 

2,4,6-Trichlorophenyl acetate: oil, b.p, 261-262° (114). [From C with AcCl (114).] 

® 2,4,6-Trichlorophmyl benzoate [BcU. 1X417]: m.p. 75.5° (9), 74° (115|, 78-74° ( 6 ), 
70° (14). [From C with benzoyl cUoride (3:6240) in pres, of aq. NaOH (115) (9); 
for study of rate of licnzoylation of C at 25° and 85° see (116).] 

2,4,6-Tridilorophenyl o-nitrobenzoate; unreported. 

2,4,6-Trichlorc^enyl m-nitrobenzoate: unrepurtf'd. 

0 8,4,6-Triclilorophen7l p-nitrobenzoate: m.p. 106° (115). 

8,4,6-Trichloropheayl S, 6 -dimtrobenzoate: unreported. 

(D 8 , 4 , 6 -Trichlorophen 7 l benzenesulfonate: m.p. 66 ° (117). [From C w’ith benaene- 
Bulfonyl chloride in aq. alk. (117).] 

0 8,4,6-Trictaliirophenyl o-nitrobenzenesiilfonate: m.p. 142° (118). [From C with 
o-nitrobenzenesulfonyl chloride + K 3 CO 3 in acetonp (118).] 

8,4,6-Trichlorophenyl p-toluenesulfonate: unreported. 

8,4,6-Trichlorophenyl phenyl ether: unreported. 

(D 2,4,6-Triclilorophenyl 8 ^Hliiiitiopheayl ether: m.p. 136° (119). [From C with 2,4- 
dinitrochlorobenzene in ale. alk. (119).] 

8,4,e-Trichlorophenyl benzyl ether: unreported. 

2,4,6-Triclitorophenyl p-nitrobenzyl ether: unreported. 

0 8 ^, 6 -Triclilorophenozyacetlc acid: m.p. 177° |J20). 

2,4,6-Tricliloroidienyl AT-idienylcarbamate: unreported. 

O 8,4,6-Trichloroidienyl Pf-(p-bromophen 7 l)caibainate: pi. from CsHs -j- EtOAc, 
m.p. 162-164° cor. (121). [From C with p-bromobenzazide (121) in Igr. (121),] 

(D 8,4,6-TriGhlorophenyi iV-(p-iodi)phenyl)carbainate: m.p. 172-173° ( 122 ). [From 
C with p4odobejuaside (122) in Igr. (122).] 
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O 8,4|fl-TiiGhloroidieayl Ar-(m-tiitr(^enyl)cir1)«]iute: white rods from Igr., m.p. 
165-167'’ u.e.; IGd-lTO” cor. (126|. [From C with m^nitiobciuaBide (123) in Igr. 
(123).] 

(D 8,4,6-Triidiloroidieii7l i7-(^-nitroplienyl)carbaiiiate: pale yel. roda from Igr., m.p. 
166" cor. (124). [From C with p-nitrob^azide (124) in Igr. (124),] 

2,4,6-TriGhlorophenyl iV- (8, B-dinitroidimyl) carbamate: unieported. 

0 8»4,6-Ttichlorophenyl JV-(S,B-diiutro-4-methylphenyl)carbaiiiatej yel. pr. from igr. 
or EtOAc, m.p. 195-106° u.c., 201-202° cor. (125). [From C with 3|5-dimtro-^ 
methylbenzazide (125) in Igr. (125).] 

2,4,6-TriGhlorDphenyl J7-(ae-iuphthyl) carbamate: uureported. 

(B 2,4,6-Trichlorophenyl JV-(d-naphthyl)cBrbamate: pr. from Igr., m.p. 157-158° u.r., 
161-162° uor. (126). [From C with /i-naphthyl iBoryanatc (126) or |9-naphthazide 
(126) in Igr. (126).] 

0 8,4,6-Trichloropheiiyl iV,Ar-diphenylcarbainate: m.p. 143'’ (127). [From C with 
J^iiV-diphenylcarbamyl rhloride (127).] 
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(b{t-(PantKUotDetbyl) ether; 

" PeKhloroether *’) 


Cl a 


o-Jj-o-dj-ocii 


CfiOu 


BdLn-910 

Hi- 

III- 


IU>. 69” (II 


- 1.900 (2) 


[For cryBtallog. data flee (3).] 

[For pnpn, of C from abs. diethyl ether (1:6110) with exoesfl dry C9| iu direct eunligjbt 

BBB IDJ 

C on boilg. decompoKB (2) into trichloroacetyl chloride (3:5420) and hexachloroethane 
(3:4836). 

C with cone. HflS 04 at 240” is slowly attacked yielding (2| trichloroacetyl chloride 
(3:5420). 

C with ale. KiS losefl 2 atoms of chlorine yielding (2) di-(trichlorovinyl) ether (3:6373). 

C with metallic potassium on htg. detonates; in this behavior C behaves toward alkali 
metals like many other highly halogenated compounds. 

Note that all these data on C are very old; no lator studies of C are r^rted in the 
Btmture. 

I:ie7g (1| negnault, ilnn. 84, 27-29 (1840). (2) MalaiEUti. ilnn. chim. (3) 18, 13-2B (1846). 
(8| Nicklea, Ann. cktm. (3) 88, 20 (1848). 


3:1085 CHLOROPROPIOLICACID aC^.CX)OH CsHO^a Beil. n. 478 

n,- 

Ils.(451) 

Mr?. 09-70” 111 

CobriesB cryst. from pet. eth.; eas. sol. ether; eas. vol. (even in desiccatoT). Veiy irri- 
tating and poisonous; salts extremely toxic |1}. — Stable in dry state at room tempera- 
ture. 

[For prepn. from propiolic ac. [Beil. 11-477] by actn. of KOH/KOCl soln. at 0° see |1| 

( 2 }.] 

C on htg. with Ba(OH)i soln. yields chloroacetylene (3:7000) + BaCOa while acidifici^ 
tion and ether ertractiou of the aq. layer yields malonic ac. (1:0480), m.p. 133-134” (1|. 
[An alk. soln. of C on stdg. is also partly converted to malonic ac. (1|.] 

8:1188 (1| StTBUB, EoUek, Hayn, Ber. 88, 1876-1877 (1930). (2| Brit. 333,946, Sept. 18, 1930; 
Cent. 1111, 1 523. 
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OH CbHsOCU Beil. VI -193 

ClAp vii- 

Ha 


70® 

(1) (2) (3) 

BJ. 164’ 

at 88 mm. (4| 

69-70” 

(4) 

160.S‘ 

at 81 mm. (4| 

68-69” 

(5) («) 

150° 

at 80 mm. (4| 

67.5-68° 

17) 

167’ 

■t 19 mm. (41 

67-69" 

(8) 

155’ 

it 18 nun. (41 

67-68” 

(9) 

152.5’ 

at 17 mm. (4) 

67" 

(10) (11) 

ISO' 

at 16 mm. (4) 

65.5” 

(12) 



65-66” 

(13) 





BOLEDB 


9iM»t 


Nifli.ta!i Ip., AoOH, or ether. — Afanoet IbmL eoU aq.; eper.eol, hot eq.; but mlatfle 
nilh BteaiB. — Eli. aoL ele., CtHi, CHCa., C6h Ip.; iaiiljr Hl.bot pet eth. ->Odiiilaa P 
ooLteaip. 


PREPARATION OF C 

(Forprepii. ofCfnimidieiuil (l:1420)withCI|Bt80*forl4(b7B(7)Qr.irithGhiaiiiW. 
tl 3-3% I| or 4-6% BbCli or 5-6% FeClt for shorter poriode (7), bom aodiuD "f*** 
with SChCli (13), or from 24 ,ttricUoropheitdl (3:1673) with Ch (1) in paoe. of Is ot 40 * 
(B) or with Gi in CCU adn. in prea. of FeCh (14), see indie, reffl.] 

[For formn. of C from 3,5,6-trichloro-2-h]rdroxybenaoic acid (3,5,6-triehlaroflaBeYSo 
add) (5) with Cls in 30% AcOH sec (5); from 2,4,6,6-tetrachloro-i>hydioxybeDXQU! aoid 
[Bdl. X-1441 (11) by htg. with lime see ( 11 ); from 2,4,5,6-tetrachloro-Mydroxytieitt8U^ 
hyde ( 6 ) with 50% aq. KOH at 100*^ for 2 hrs. (the CO group being eliminated aa K foimata) 
aee ( 6 ); from o-( 2 , 4 , 5 ,&-tetrachloro^hydro 3 rybeii 8 oyl)beiiaoic add (3) by deavage with 
cone. HiSOi see (3).] 

(For formn. of C from l,2,4,4,5,6,6-heptachlorocyclohexen-l-on6^ [Beil. Vll«ftl| by 
reduction with SnCls/HCL/AcOH |4) or with Kl/AcOH or NagSOi/AtsOH see (12); Imoi 
“ 6 -hydroxyphenylene diaaosulfide ” with Qj in AcOH followed by reduction with BnOk 
see ( 10 ).] 


USES OF C (OR ITS SALTS) 

(For patents on use of C (or its salts) as bactericide (15) (16) in preservation of lufabor 
latex (17)| as insecticide (18), or in fcriphenyl phosphate as wood preservative (19) aee iodic, 
refs.] 

[For general articles on G (or its salts) as bactericides (20), fimgicideB (21) (27) for psliit 
( 22 ) or leather (23) (24) (25) (26), or in preservation of brine samplee for analyBis (2B) 
see indio. refs.] 


PHYSIOLOGICAL EFFECTS OF 6 (OB ITS SALTS) 

[For itudiw on deimatitiB from C or its salts see (29) (30); for report on toiidlgr of 0 in 
leather see (31).] 


CHEMICAL BEHAVIOR OF C 

Aedon of chloiine, [C with CI 3 in AcOH gives (4) ( 12 ) l,2,4,4,5,6,UeidaehIorooydo- 
hexen-l-one^ [Beil. VI1-51|.] 

Action of bromine. Cl with Bri (1 mde) in pies, of Fe powder gives ( 8 ) 54n»ii>- 
2 , 3 , 4 ,&-tctrachlorophenol [Beil. VI 1 - (106)], cryst. from AcOH, m.p. 197® ( 8 ) (32), 192® (83) 
(cQiresp. acetyl deriv., m.p. 144’’ (33); corresp. bensoyl deriv., m.p. 169® (33)). 

Action of nitric acid. [G with fumg. HNOa (5 wt. parts) is oxidised (70% yidd (4)) (12) 
to 2,3,5-trichlorQbeiizoquinone-t,4 (3:4672). — Note, however, that the mononitio deriv. 
of C, via., 5-nitTO-2,3,4,6-tetrachlorophenol, ndls. from CeHa, m.p. 122®, has been oUd. 
(8) by HBr cleavage d the corresp. methyl ether (see bdow).] 

Bdinvior of C as an add. C in aq. behaves as an acid, K at 25® « 4.2 X 10*^ (2) cl. 
(34), and can be titrated with NflO aq. NaOH (1); Neut. Eq. • 232. — [For prepn. of 
alk. aalta of C by neutraliaation in mixtures of org. solvents aee (35); for uses of salts of 
C see above.] 

Miacdlaneooa reactioDB of C. [C (as KA) in cone. aq. eoln. with OOdi (8;50DO) in 
toluene gives (36) bti-(2,3,4,64etrachloropheDyl) carbonate, m.p. 166-156® (36).] 



8: 1687-3:1690 2,3,4,5-TETRAGHLOROPHENOL 


23B 


(D SA4|6-Tetiidilacopilinyl methyl ether (S,l,4,6-tetnehloro«aisele): ndle. from 
MeOH, m.p. 64-65° |4), 60° (8), b.p. 266-270° u.c. at 244 mm. |8). [IVom 6 with 
Mel. in MeOH/NoOMc solii. |4) cf. (S). — Note that this prod, on lutration with 
7-8 wt. ptii. fumg. HNQi gives 6-nitro-2,3,4,6-tetnichluruaiiisole, m.p. 58° (8).] 

0 8AA,6-Tetrachlorophenyl ethyl ether (3,3,4|6-tetriEhlotnphe&etole): ndla. from ale., 
m.p. .50-60° (4), ,55° |6). (From C with EtI in EtOH/NoOEt soln. (4); aim indinetly 

I6|.] 

0 8A4|6-TetrBchloro^en^ acetate: eryai. from ale., m.p. 66° (6), 65-66° (4), 59° (12). 
[From C with ArsO |4) or with Ai;Cl (12|.] 

(0 2,8,4,8-TetrachlDrophenyl beuoate: eryst. from sir., m.p. 116° (10) (13| (3), 116° 
(4), 114.5° (12), 113-115° (11). IKrnm G as NaA with BaCl (4|. — Note that this 
prod, depreaeea m.p. (110°) of the corresp. bonsoate from 2,3,4,5-tetraoblurophenoI 
0:.3523) (9).] 

10 S,8,4,6-Tetraclilorophenyl JV-phenylcarbamate; ndla. from ale., m.p. 141-142° (4). 
[From C with phenyl isocyanate in Cglli 24 hn. at room temp. |4).| 

9:1187 (l) Tieeaens, Aee. buv. eltm. (9, 116, 110 (19.51). (2) TiononR, Jtce. (ra>. dim. 48, 1068 
(1029). (3) Fries, Adtenberg, Ber. SI, 24, 28 (1920). (4) BOti, Gieae, Bn. 37, 4013-4017 (1904). 
iSlFarinholUStuartiTwiiiH, j. Am. Chetii.Sot.n, 1230, 1241 (1940). (C) Lark, Nottea, IfonaftA. 
17, 323 (1930). (7) liairol, Grnafillei, Bull. loe. thim. (3) 27, 1174-1178 (1902). (8) Kniin. 
Pfeifer, JIfaiiatd. 48, 233-236 (1927). (9) HnUemun, Bat. (rse. dim. 48, 318-319 (1921). (10) 

IWei. VorbroiH, Kiehert, Ann. 4S4, 190 (1927). 

(11) Zinrke, Wailnuni, Ann. 281, 239-246 (1891). (12) Zincke, Kriiaum, Bn. 27, 649 (1894). 
(13) Durrone, J. Chau. Hoc. 121, 47 (1932). (14) Michel, Huachnaiin (to I.G.), (lor. 527,393, 
Jane 19. 1931; Cnil. IKH, IT 2785; CA. 2S, 4556 (1931). (15) I.G.. IVench 685,331, July 9. 1930; 
Cent. 1928, II 27.52; C.A. 24, .5928 (1030). (16) !.(!.. kVeneb 709,788, Aug. 13, 1931; Cmt. 1182, 
1 1304; C.A. 26, lOOO (1932). (17) Monaaiitii ('licin. ('n., Brit. 530,8:16, Jan. 16, 1941; Cent. 
1142, 1 2831; C..4. 34, 1207 (1942). (18) Ellis (to Instilite Co.), U.,8. 2,lCl.rilH. June ii. 1939; 
Cent IW, II 4020; C.A. 38, 7508 (1939). (10) Norton (to Dow Chem. Co.) U.K. 2.304,013, 
Dec. 1, 1942; C.A. 37, 2908 (194,5). (20) Melnikor, Areteayun, llokitakiiya, Compt, rend, aead, 
id 31, 12.5-124 (1941); Cent. 1142, II 20.5.5; C.A. 37, 950-951 (1943). 

(21) Mnlbnnn, Michael, Mich. Utate Coll. Aar. Bxjil. Sla., Tech. Bull. 174 (1940); C.A. IS, 
7560 (1941). (22) Furtansky, Iwl. Eng. Chm., Anal. Ed. 14, 527-.531 (1942). (23) Riehordeon, 
Bide and iMdhern, No. 10. 28, 38 (1940); C.A. 34, 4005 (1940). (24) RirhariEon, Shae Leather 
Beptr. 331, No. 3, 17 21 (1941); C.A. 35, .5475 (1941). (2.5) LnlUr, J. Am. Ltalhn Chm. Aaaor. 
13 , 179-190 (1944); C.A. 38, 4827 (1944). (20) Greene, Lollur, J. Am. Lralhn Chrm. Aetoc. 
13 , 209-218 (1044; C.A. 38, &595 (1914). (27) WeUmami, Ilealrl. Phylopatholm 38, 638-648 
(1940) ; Cent. 1N2, 1 2545; C.A. 34, 81C5 (1940). (28) Velribuis. Frvit Pndurte J. 18, G-7 (1938) ; 
Cent. 1831, 1 lOIll; C.A. 32, 9321 (19;t8). (29) Butler. Arch. Vmnalol. Bj/phihil. IS, 251-264 
(1087); Cent. 1317, II 43.5: C.A. 31, 5000 (1937). (30) Htinidly. Mhcn Med. J. II, 1268-1272 
(1040); C.A. 31, 847 (1942). 

(31) Lullar, J. Am. Leulher Chem. Aaaor. 33, 205-209 (1944); r.A. 18, 6594 (1944). (32) 
Eohn, Zondmunn, MonaUh. 47, 372-373 (1926). (33) MrCombir, Ward, J. Chm. Soe. Ill, 
2003 (1913). (34) Murray. Corrlan, J. Am. Chm. Bor. 57. 110 III (1935). (35) Miile (to 
Dow Chem. Co.), 11.8. 1,055,080, AprO 17, 1034; Cent. 1134, 11 IHDl; C.A. 38, 374,5 (1934). 
(36) Barral, Compt. rend. 138, 981 (1904). 

3:16BO 3,6-DICHLOROBENZALDEEn)E CyDiOOg Beil. VD- 237 

vni-(is4) 

>CHO 

XI 

MJ>. 71° (1) 

70-71° (2) 

70° (3) 

00-70° (4) (5) 



227 
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ColorleBB c^. from pet. ether (b.p. 40-60°) or Igr. 

[For piepn. of C from 2,Mi(ihlorotoluene (3:6270) by oxidn. with MnO* + H^4 gee 
|2|; for prepn. of C fnim 2,6-dichlorQbeiualdchydB diethylacetfll (bob below) by hydrolytte 
on ehaking with dil. HCl sec (6).] 

[C on induction would presumably yield 2|6-dichlorobBnayl ale., but this prod, is un- 
reported in the nieraiurc.] 

C in alk. suspension on oxidn. with air gives |7| 2,6-dichlorobenaoic acid (3:4200), 
m.p. 144°. 

[0 (fused) with CI3 in brilliant artificial light gives yield (8)) 2,6-dichlorobeD8oyl 
chloride, b.p. 126-128° at 18 mm. — C with FCI5 at 160° gives (90% yield (9)) (4) (5) 

2.6- dichlorobensid (di)chlnridc (3:9368) nil, b.p. 124-126° at 16 mm. (9), accompanied 
in some preparations (4) (fi) })y some hia-(a,2,6-tri('hlorol>enz3d) ether, m.p. 18(^185° 
(4) (5).] 

[C with alkali sulfite (I mole) under press, reacts at one of the two halogen atoms giving 
(2) 6-Gblorobensaldchyflcsiilfonii: a(id-2 [Beil. Xl-:)24.] — C with alkali sulfite (2 moles) 
under press, gives (2) benzaldohydc disulfonic acid-2,6 IBeil. Xl-326|.| 

C disslvd. in 7-8 wt. pts. cone. BsS04, and at 10-15° monoiiitrated with a mixt. of fumg. 
HNO3 + cone. H2S()4, poured into aq. gives (yield not stated (10|) (2) 2,6-dichlor(^3- 
nitrobenzaldehyde |Br>il. VIl-263], pi. from CSs (10) nr Ifts. from CbHs (2), m.p. 76° (10), 
76-77° (2) (cnritjsp. o-oxime, m.p. 150 -157° (10), /3-oxime, m.p. 154-155° (10); note that 
a mixt. of the two oximr.s melts 128-130° (10)). — (Mote that no diiiitro-2,Wichloroben- 
saldehyde has been rvqiortiHl; aim that the m.p.’s of r.rtain of tlie isomeric mononitrodi- 
rhlurobcuzaldn[i3'dcs are wry clnse tu the above monoiiitration prod. : e.g., 2,4-dichloro-6- 
niirot)ouzaldehydo (from 2,4Hiirhloriibenz.il4lehydc 3:1800) has m.p. 74-75°; 2,5KlichIonH 
3-nitrobeiizaldehydc (from 2,rHlichlorobenzaldehyde 3:1145) has m.p. 66.5-67°; 3,4- 
diehlciro-6-nitrohonzjildeliyde (from 3,4-(]ichlorobenzaI(l[;hyde 3:0560) has m.p. 73°.] 

|C on Bulfonation gives (2) 2,6-dichlorubenzaldehydcsiilfonu' acid-3 [Beil. XI-325].] 

[C with 507o KOII at 100° for 5 hrs. under N2 undergoes cleavage of the aldehyde 
group k^ving (84% yield (11)) m-dichlorobenzcne (3:5960) q.v. and the corresp.'K for- 
mate,] 

|C w\i\i tiq. ale. liyrlrazine .‘^iiifste gives (86%j >ipld (18)) 2,6-diphlorol)euzaldazin0, m.p, 
153° cor.; but this pvnd. nr C with hydrazuie liydratc refluxed 5 hrs. gives 2,6-diehlorobeR- 
zaldehydc hydrazoue, m.p. l:W°, wliicli by WoUT-Kislincr reduction gives (80% yield (18)) 

2.6- dirhlorotoluene (3 1 6270) .] 

[C witli Eton rontg. 1 ^ wt. % drj' JlCl irfluxcd 24 hre. gives (13.6% yield (6)) 2,6- 
dirhlon)l)cnz;ildehyde diethyl.Heptal, oil, b il 142-144° at 10 mm., m.p. —1° (6); this prod, 
with dil. HCl readily hydrolyzes back tf) C + EtOH.j 

[C with i9-niiiihthol (2 niol(?s) in Ai*()H with :t0% ITBr in AcOH at 100“ for 2 hrs. or at 
room temp, for 24 hm. roiideiises and ring-<*Ioses giving (88% yield (8)) 9-(2,fr4ichloro- 
phenyl)-l,2,7,8-dibenzox.'intliane (C27H16OCI3), eryst. from Igr., m.p. 264r-266° (8). — 
Note that C with /B-thionaphthul (2 moles] under similar conditions yields a prod. 
C27H 1882012, of unknown structure.) 

C with anhydrous NaOAc + AC2O in Perkni syiitiiesiB (12) (13) (1), or C with malonic 
acid in AeOH (13) gives (yielils: 81-83% (12), 80% (1), 18% (13)) 2,6-dirihlorociiiBaiDic 
acid [Beil. IXr (239)1, cry^st. from AeOH, m.p. 196° (12), 193° (13), 183° (1); note that in 
this reaction some 2,6-dichlorobenzal diacetate [Beil. Vlli-(134)], ndls. from Igr., m.p. 86° 
(1), is sometimes fonned. 

C appeals to behave normally with KMgX reactants [c.g., G with MeMgl in dry ether 
followed by usual hydrolysis gives (68.6% yield (14)) 2,6-dichLorophenyl-methyl<^arl:HnDl, 
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m.p, 34^5^ b.p. 137-138'" at 17 mm., 134rl36° at 13 mm. (correBp. benioate, m.p. TT); 
C with CeHiMgBr nmtlarly gives in good yield (1) 2,6Hhcjdoro^enyl-pheiiylH»rbin<ii^ 
m.p. 57* (oomsp. acetate, m.p. 106*]]. [For conversion of G to 2,6-dichloroBtyiene (loj 
(17) via foimn. of 2,6-dichloropheDyl-m6thyl^arbinol (above) and dehydration of latter 
with'KHSOi (31.5% >'ield (161) see indie, refs.] 

C with aniline rea^y condenses yidding (1) 2,6-dichloTobensaldehyde anil, m.p. 64-05*. 

0 8,6-DlGhlorobeiizaldoiime: colorless ndls. from CaHb (10) or Igr. (1), m.p. 140-160* 
(10), 146-147* (1). [From G with NHaOH.HQ + NaaCOji in dil. ale. at 100* for 6 
hn. (10) cf. (1); with cold AciO this prod, pvee an acetyl deriv., m.p. 51° (10); with 
boilg. AejO for 5 min. the oxime loses HaO giving (1) 2,6dichlorobensonitrile [fieil. 
1X«343, IXi-(141)], ndls. from igr. or by sublimation, m.p. 143° (1), 144.5-146.6* 
(16).] 

8,6-Didilorobeiizaldehyde ^enylhydrazone: unreported. 

— — 2,6-0idilerobenzaldehyde o-nitro^enylbydrazone: m.p. 164° (1). 

— 2,6-Dlchlorobenzsldehyde ^-nitro^enylhydrazone; unreported. 
2,6-Dichlorobenzildehyde 2,4-diiutrophenylhydmoae: unreported. 

2|6-llidil(iroheozilddiyde ^-hromophenylbydrazona: m.p. 142° (1), 

— - 2,6-DichlnrobeiiZBlddiyde semicarbazone: unreported. 

I:10M (1) Rdch, Salnmuin, Eawa, BuU. aoc. dim. (4) 21. 217>225 (1017). (2) Gw and 
Go., Oer. 100,043. July 4, 1008; Cmt. 1068. II 363-364; [C.A. 2, 3000 (1908)]. fJ) Lock. Eer. 
m, 1630 (1033). (4| Olivier. Wober, Ree. trm. dim. 62. 160-174 (1033). (5| Olivier. Weber. 
Aae. trm. dim. 61, 882 (1934) . (6) Lock, Ber. 72, 303 (1939) . (7) Hans (to LG.) . Ger. 506,438. 
Sept. 4, 1930; Cenl. 1N6, II 3850; C.A. 26, 304 (1031). |8) Diltliey, Quint, Heinen, /. praki. 
Chm. (2) 162, 68-72 (1939). (9) Lock. Aiunger, Mottatsh. 62, 157 (1032). |1U) Meuenheimer, 
Theilaoker, Beinwenger, Ann. 426, 254 (1932). 

(11) Lock, Ber. 22, 1530 (1833). (12) Dock, Lock, Schmidt. MonaUh. 14, 401-402, 407-408 
(1934). |13| W'Ulstadt, Bn. M, 2602 (1931). (14) Lock. B6rk, Ber. 72, 921 (1937). (15) 
Norris, Elemka, J. Am. Chem. Soe, 22, 1433 (1040). (16) Marvel. Overbcriter, Allen. Johnston, 
SaundM, Young, J. Am. Chem. Soe. 68, 863 (1946). (17) Michnlek, Clark, Chm. d Kti§, Neun 
II, 1669-1663 (1945). |1B) Lock, Stack, Ber. 72, 1252-1256 (1943). 
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H.P. 72* (1) 

71* (2) 

70-71° (3) 

70* (4) (11) (20) (27) 

68-60° (5) 

68 * ( 8 ) 

Ndls. from hot aq., ndls. from Igr., pr. from GHGs,’ eas. sol. ale., AcOH, CgHa, CHGlif 
boilg. Igr. — For crystallographic constants see (4). — Volatile with steam. 

[For prepn. of C horn /9-naphthol (1 : 1540) with CIb in AcOH (80% yield (21)) (3) |4| (6), 
with SOkCli in C8| (7) or with CsHblCh (84% yield (2)] see indie, refs.; from sodium fi* 
naphthoUte in Buspension on treatment with Qt (8) or in cold aq. with NaOGl (84% 
yield (6)) (9) see indk. refs.; for formn. of C from ^napbthol (1 ; 16M) as by-prod, of its 


CCr 


CuHtOCI 


Beil. VI -048 
VI,- 
vii-(6oai 
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ondn. with to Minaphthid ( 2 , 2 '-dihydmiyinnBphthyl- 14 ') w (10) (11) (tbo 
pfoporthm of C increBaes with increasiiiK acuhiy (11)); for fbram. of C ftm 
B$ fay<*prod. of Met. with SeOdg see (20).} 

C with 1 mole Qs in AcOH rain, gtvea (12) l,6-dichlDronaphthcil-2 <3:3600), D.p. 110 
(12); C with 1 mole Brg yidds (7) (13) 6-biom(y-2-chloToimphthol-2 {Beil. \n[-661l ndta. 
from AcOH with 1 mole ralvent, m.p. 02°, anhydrouB ndb. by sublimatiOD, m.p. lOr (7). 
{Note, however, that C in AcOH + NaOAe with 1 mde Brg yi^ ( 1 ) '' 14icoiiio-lHdi]ovo^2- 
aionaphthalenedihydride-1,2/* pale yel. pr. from Igr., m.p. OO** when pure but On diort 
. Boon bceoming lower.] 

in AcOH with cone. HI (D - 1 . 3 ) boiled 5 hn. gives (79% yield ( 6 )) 04 iapfathQl 
(1 : 1540), m.p. 121” (5); note, however, that C is unaffected by SnCli either in add or alk. 
even after protracted refluxing, but in AcOH/HCl in B.t. B bn. at 100° (1) roduoa to 
/^naphthol.] 

[0 in alk. rain, treated with p-nitrobena enediosonium chloride Boln. loees its halogen 
atom anid yields (14) (15) (16) cf. (21) l-(p-iiitrobenzeneaso]i]aphthol-2 (''Para Red^*) 
[Beil. XVl-165, XVIi-(255)l, red ndls. from pyridine, m.p. 246-247° u^;. (14), from AcOH, 
m.p. 250° cor. (15). (Note, however, that as much as 40% of a light ycl. by-prpd>} m.p. 
125° dec., is also formed (16).)] 

[C melted with PC'U aud tlLen treated with aq. (4), or C in slk. rain, ghalcpn with POQi 
(17), or sodium salt of C shaken in xylene with POCh (18), yidds hia-(l-chloronaphthyl- 2 ) 
phosphate, ndls. from aJe., m.p. 152° (4) (note that by the second method (ateve) Uth 
(lK:hloronaphthyl-2)phoBphoric acid, ndls. from ale. i HCl, m.p. 251° (4), is also formed 
(4)).] 

[C (2 moles) with NajS (1 mole) htd. in aq. under Ng gives (97.5% yield (19)) 6tB*(2- 
hydroxynaphthyl-l ) sulfide [Beil, yi-976, Vli-(470)], colorless cryet. horn AcOH, m.p. 
226° cor. ( 10 ).] 

|C on refluxing a fi^ hiB. with aniline (best under Ng (23)) yidds (22) l-aiiilinonaphthni-2 
[Beil. X111-678I, ndls. from Igr., m.p. 153-154° ( 22 ), 155-156° (23); for corresp. reactn. 
with many other monamines (22) (23) and diamines (24) see indie, refs.) 

C under many circumstances yields ethers with difficulty and small yidds; e.g., C with 
MeOH + cone. H 2 SO 4 (25) or jM)oluenc 8 ulfonie odd (26) gives only 2-7% methyl ether; 
however, C in MeOH/KOH htd. with Mel in s.t. at 100 ° for 5 hrs. (25), or C in 15%KOH 
shaken with MqsS ()4 for }4 hr. (91% yield (5)), gives l-rhloro-2-methoxyiiaphtbaleiie, pr. 
from ale., m.p. 76-71° (5), 68 ° (25), (27); this methyl ether on protracted htg. with 

cone. HCl in s.t. at 206-260° yidds C -|- MeCl (17) (27). —C with EtOH + CODC.H 1 SO 4 
(25) gives only 0.5-10% ethyl ether, but C with EtOH/KOH + EtBr htd. 3 hzs. at 100° 
(25) gives l-chloro- 2 -cthoxynaphthalene, Ifts. from ale., m.p. 58° (25). 

0 l-Chloro- 2 -aaphthyl acetate: this, from ale., m.p. 42-43° (3). [From C with AeCl 
(3).] 

(D l-Chloro- 2 -naphthyl benzoate; Ifts. from ale., m.p. 101 ° (27). [¥Vom C in alk. 
sob. by shakiug with BsCl (27).] 

8:1791 (1) Friofl, Schimmeladimidt, Ann. 484, 293, 296-297 (1930). (2) Neu, Ber. 72, 1511 
(1939). (3) Zincke, Brr. 21, 3384-3385 (1K8K). (4) Cleve, Ber. M, 805-896 (1888). (5) 
Franzen, Bt&uble, J. prokf. Chm. (2) IN, 379-380 (1921 /22). (6| Clifford (to Goodyear Tire 
and Bubber Co.), Brit. 302,147, Feb. 0, 1029; Cent. 1929, I 1867. (7) Armstrona, Rosater, 
Chm. N&wt 59, 225 (1889); Ber. 24, Rcferate. 705 (1801). (8) Schali, Ber. 19, IBOl (1883). 
(9| EaUe and Co., Oer. 168,824, March 16, 1006; Cent, 19N, 1 1307. (10) Ioffe, /. Qm. Chm. 
{U.8.S.R.) 7, 2715-2718 (1937); Cent. 1929, 11 4475; C.A. N, 2931 (1938). 

(11) Ioffe, Kuanetsov, litovakii, J. Cen. Chm. iU.S.S.R.] 5, 1665-1686 (1935); Cent. 107, 
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1 2889 ; C.A. M, 3426 (1936) . 112) RusbU, Knapp, Men. Zimmennaiiii. Heir, Chim. Ada 18, 1051 
(1929). (13) Anuetronc, HoBeiter, Chm. Heve 68, 13G (1801); Ber. 84, Referate, 710 (1801). 
(14) Hemtfe, MitcheU. J, Chem. Soc. 89. 1172 (1906). (15) Wahl. Lante. Bull eoe, chim, (4) 18, 
lOa (1928), (16) Ioffe, /. Gen. Chm. ( r:.B.S.R.) 7, 2037-2638 (1037) ; 6W. 1986. 1 3042 ; C.A. 
81, 2110 (1038). (17) Autenrieth, Ber. U, 2370-2380 (1897). (18) Akt.-Gee. fOr Anilin- 
fabrikation, Ger. 246,871, May 11, 1912; Cent. 1918, 1 1875. (19) Binreimen. Comp^ rend, 
116, 2182 (1934) ; Cent. 1M4, 11 2677; C.A. 88, 5432. (20) Morgan, BurBtall, J, Chm. Soe. 1988. 
3269. 

(21) Poliak, Gehaiier-ranegg, Monateh. 56, 317 (1028). (22) Wnhl, LanU, Ger. 365.867, 
Deo.l3, 1022; Brit. 182,064, Aug. Hi, 1922; Frenrh 548,440. Jan. 15, 1923 ; Cent. 1988, 11 097, 998. 
(23) Wahl, Lants, Compi. rend. 175. 171 174 (1922) ; Cent 1988, III 1204. (24) Wahl, Lanti, 
CompL rend. 194, 464-467 (1 932) ; Cent. 1688, 1 2464. (25) Daxia. J. Chm. Sac. 77, 33^0 (1900). 
(^) lieBer, Loi^p, J. Am. Chm. Soc. 57, 1460 (1035). (27) Autenrieth, Arch. Pharm. S88, 
34-37 (1805). 


3:1745 4,9-DlCHLORO-3-METHyLPH£NOL 

(^.O-Dichloriw/H'refiol) 



CrHeOCla Beil. S.N. 580 


M.P. 71.5-72“ (1) 


B.P. 235-236“ (1) 


C is volatile with steam. — Tlie pniduciB of m.p. 45-46“ (2) and m.p. 58“ (3) fonnerly 
supposed to have benm C are now regarded (1) as 2,4,5-trirhluni4-met.li34plicnol (3:0618) 
and 2,4-dichloro-3-methylphcntil (3:1205) respectively. 

[For prepn. of 0 from O-amino^-ehloro-S-mcthylphcnol (1) via dingotizution and use 
of CuiCh reuction see (1); from 4,B-diamino-;i-fnethylphenu] (1) viti tetrazotization and 
use of (TuzCb reaction see (1 ); for formn. uf C (togerher with other isnmers) from 4-ehloro* 
3-methylphcnol (3:1535) or from 6-chloFO-3-mpthyl])henol (3:0700) in ("HC'b with CU 
(1 mole) see (1).] 

C in CHCla with 1 mule CI 2 gives aim. quant, ^aelds (1) 2,4,6-trichlor(K3-methylphenol 
(3:0618), m.p. 46“ (1). 


0 4,6-]>icliloro-3-methylphenyl benzoate: mats of very 6ne mils, from ale., m.p. 57.5“ 
(1). [From C with BzCl in p^nidine (1).] 

0 4,6-Dichloro-3-methylphenyl benzenesulfooate: thin liLstruns plates from ale., m.p. 

86“ (1). [From C benzenesulfonyl chloride in p>Tidinp (l),J 
(0 4,6-])icliloro-8-fflethylphenyl p-toluenesulfonate: very fum mils, from ale., m.p. 
104-105“ (l|. [From C i- p-tuluencsulfonyl chloride in pyridine (I).] 

8:1745 (1) Huston, Chen, J. Am. Chm. Soc. 55, 4215-4218 (1933). (2) von Walther, Zipper, 
J. prakt. Chem. (2) 81, 374 (1851). (3) 1 anaka, Morikowu, Sakamoto, J. Chem. Sor. Japan 51, 
275-277 (1930) . C.A. 86. 706-707 (1932). 


3:1754 8-CHLORO-3,4-DIMETHYLPH£NOL OH 
(6-ChlorcH»-4-xyleiiol) Cl 



CaHflOCl 


Beil. VI — 
VIi- 
VIz-(450) 


M.P. 71.5-72.5“ (1) 
72" (2) 

71" (4) 



231 


aoLios 
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Ndte. fhim It. pat. Volatile with ateam. 

[For iirepn. of C from 6-ainmo4,4-dimethylphennl (^Hunioo^xylenol) (Beil. XIII- 
629, Xlllr (244)1 (U via diazotisation and use of Cu^Cls reaotion (yield not ztated) see 
(1); from 3,4-dimethylphciiol (o-4-xyienol) (1:1453) with SQiCIt in CHC3a (23% yield) 
Boe(4)ef.l2)(3M 

[For studies on bactericidal action of C see (2) (3).] 

C with Cls docs nof (1) fpve a trichloro derivative. 

C with HNOa in AcOH soln. as directed gives |5| 2-nitro-f^hloro-d,4-diiiiethylphenol 
(5-ch]or(H3-nitro-o-4-xylencil), ycl. pi. from CaHb, m.p. 127.5° (5); note, however, that 
neither the isomeric munonitro deriv. nor the corresp. dinitro deriv. ia known. 

C does not (5) couple with beiizenediazonium chloride. 

[For behavior of C with sulfur chloride + AlCh in CSs see (6|.] 

6-Chloro-S,4-dimethyl^eByl acetate: unreported. 

0 6-Ch](iro-3,4-dunethylpheiiyl benzoate: m.p. 43° (1). 

3:1754 (1) Hinkel, Collins. Aylinc;, J. Chm. Soc, 133, 207.3 (1923). |2| Hoirken, Afipew. Ckm. 
n, 263-265 (1939). (3) Lnrkcniann, Kunsmann, Atugew, Chm. 46j 296-301 (193^. (4) 
McCLemeiit, RniileR, J. Chern. Soc. 1937, 1010. (5) Hinkcl. Aylitig, Bevan, J. Chm. Soc. IM, 
2530-2531. (0) Dvorkoviti, Sniileh, J. Chem. Soc. 1138, 2026. 


3:1757 6-CHLORO-2-PHENTLFHENOL 

(3-^'’Uoio-2-hydroxy biphenyl ; 

'* iHjhloro-o'-plienylphcnol ”) 


CuHqOQ 



BeiL S.N. 539 


M.R 73-74° (1 ) B.P. 312° at 746 mm. (4) 

72° HI 172° at 15 mm. (4| 

71-72° (3) (6) 137-138“ at 6 mm. {6| 

138-140° at 3 mm. (10| 

(iSes edm i^klor^-S-^phtnylphenol (3:8980).] 

Important Note. Through the year 1944 (and perhaps in some rases beyond) the cMoro- 
phenylphennl of m.p. 72° (C) has been rcganled as liaving the structure 4-chloro-2-phenyl- 
phenol = 5-chIoro-2-hy(lroxybiphenyl = p-rldoro-o-phenylphenol." In 1945, however, 
this view was corrected by the paper of Weissborger and Salmincn (1); in this text, there- 
fore, expression of the facts is reported in the light of their paper. Particular care is, there- 
fore, required in coiisultiug reference prior to it since such material is universally ex|>it!BBed 
in the reverse s(w of the present view. 

[For prepn. of C from 2-hydroxybiphenyl (1:1440) with Ct (note that 4-ch1oro-2- 
phenylphenul (3 :8980) is also formed) see (2| (4); fur prepn. of C from 3-aiiuni>-2-hydn)xy-* 
biphenyl (5) by diazotization and use of CU 2 CI 2 reaction (45 yield (1)) see iiidic. reb.] 

C) is sol. in aq. 2o% NuOH at 60°, but resultant salt is more sol. than corresp. prod, from 
the isomeric 4-chloro-2-phenylphenol (3:8980) (for use injsepu. of 0 from the latter see 
(4)) ; note that sodium s^t of C cryst. as trihydrato, i.o., NaA.3H20 (4), and that anhydrous 
NaA dec. at 316° without melting HI- 

The calcium salt of C is very spar. sol. aq. (use in sepn. of C from the isomerio 4*«faloro-2- 
phenylphenol |3)). 



S:17<9<«3lT«0 


Mm0IUV4j^Hl!NYIfBEN0L 


^ iMctioa ef 6 viUi metbalIjA chloride (3:7145) in |)iei. of ilk. M (lO)-] 

C OB mdnonitntion with HN(^ in AeOH at 16-10° ai ifinoted givea (31% thU (1)) 
Mdoio4-liydmxy^5-nitn>biplien]i| tu needles, m.p. 130-131° (1), 120-131° (6). 

{C (7) on oondenaation with foimaMelorde + ethandlamine as diieeted (0) gives a prod., 
iB.p. 182-183°; for similar oondens. of C (?) vrith fonnaldehyds + moipholme see (7).] 

6-ChlorD-3-plienyl01ienyl bemoate: m.p. 88JS* (S|. [Note that this prod, does 
list distinguish C from the isomeric 4-chlDro'2-phei^phenol (3:8060), whose benioate 
has m.p. 86-87”.] 

•:lTgl (1) Weinberger, Selmiaen, J. Am. CAem. Sue. fT, 58-00 (1046). (2) Britton, Brgaer 
(to Dow Cbem. Co.), U.S. 1,969,B»3, Aug. 14. 1634; C.A. 18, 6160 (16.34). |3) Kittlsr, Heller 
(to Chem. Febrik von Heyden), Ger. 615.133, June 27. 1636; Cail. INI, 1 884; C.A. M, 6247 
(1635). (4) Britton, Brynor (to Dow Chem. Co.), ITA. 1,621,727, Ang, 8, 1033; Cent. IIM, 
1 128-136,' C.A. 27, 5086 (1633): Brit. 366,251, Aug. 24, 1633; Cent. IKH, I 138-120: CA. 2A 
578 (1634). |5) Vorosbtsov, Troehehenko, J. dm. Chem. {V.S.SJI.) 8, 431-137 (1638); Cent. 
IIM, II 2152; C.A. 32, 7607 (19.38). (6) Vorosbtsov, Tioalirheiiko. J. Qm. Chm. ((/.5.B.B.) I, 
56-64 (1636) ; Crnt.lNI, 21.53-2151; C.A. M, 6281 (1636). (7) Bruaon (to Rohm snd Haas Co.), 
U.B. 2,040,036, May 5, 1636; Cent. INI, 11 1386-1387; C.A. M, 4177 (1636). (8) Harris, Chris- 
tisn-n. J. Am. Pharm. Anoe. 24, 553-557 (1635). (9) Bruaon, J. Am, Chem. See. 38, 1743 
(1636). (10) Coleman, Moore (to Dow Cliem. Co.), tJ.B 2,170,660, Aug. 26, 1636; Cent, ; 

U 4592; C.A. 34, 1068 (1640). 


3:1700 14i0|l‘TBTRACBLOROBHTAIIE 

(solid isomer) 

(Butadiene tetrachloride; ■ ' i r j 

erythiene tetrachloride) C)! (3 (tl Cl 


H H CiHiCIe 
CH|— d)— C—CHj 


Ben. 1 . 119 
li-( 88) 

h- 


M.P. 73-74° ID (2) B,P. 130-134’ at 40 mm. |4| 

73.5-73° (3) 

73° (4) 

70° (6) 


Hus compd. is known in two tUastereoisoinerie forma, one solid (C), and one Hquid 
(3:0082) q.v. 

C cryst. from ale. (l)_or CCSs (3) in colorless pr. with strong camphoraceous odor. 

[For preparation of C from butadiene-1,3 by treatment in cold with Cl| (4) (6) (7) in 
C(3U, CHCIs, or Igr. soln. (4), or with SGs in pet. ether (I) see indie, refs.; for prepn. 
friim 1,2,3,4-tetrahydroxybutane (erythritol) (1 : 6825) with PClt in CSj see (3); for fotnm. 
from acetylene -f HCl in electric discharge see (2).| [The proportion of solid (C) and 
liq. (3:0062) isomen fonned varies with conditions.) 

C on wanning with Zn dust in ale. yields (4) butadiene-1,3, b.p. —4.8*. 

C witii MeOH/KOH at 10-18* loses 2 HCl yielding (8) 2,3-(B(hkirobutBdiai».l,8 
(3:5820), b.p. 30-40° at 80 mm., and otha products. 

5:1NI Bicker, Strating, Ree, (nu. ekim. 54, 55-56 (1635). |2) Losaniteb, Cent, Itll, II 754, 
(3) Hsnninger, Ann. cAtm. (6) 7, 226 (1886). (4) Muskat, Nortbrup, J. Am. CAsm. Bw. U, 
4053-4065 (1930). (5) Bsorokin, Bjdikow, Cent. IIM, II 801. (O) Muskat (to du Poat). 
U.B. 2.038,603, April 28. 1636; Cent. IIM, 11 3359; C.A M. 3912 (1636). (7) Buys, Edwaida 
(to BheD Dsvetopment Co.), UB. 2.099,231, Nov. 16, 1037; Cent. IMS, 1 3387; C.A. M, 110 (1188). 
(8) Bcrchet, (Tarothen, J. Am. Chm. See. li, 2007 (l033). 



souse 


suyTs-eitiM 


Z'.viiB MJniBTBriPBnAcn. CnHiioa BAvn-ns 

““““ ch/ — ^ cBia w»-aw) 

aeetopheune) ^ 

lf.P. 73* 

[For propD. from thiylaDid (1:7430) + chloroacetyl chloride (3:5285) + AlCb see 11) 
( 2 ).) 

C on oxidn. with alk. KMnOi fpvcB 4r^ethy1isophthalic ao. [Bml. IX-W], ob-P* 332* 
eor. (oomp. dimethyl ester, ndk. from MeOH, m.p. 80*'). 

8:1771 (1) EunckeU, Her. 88, 1713 (1807). (2) JCrlander, Her. 58. 1450 (1917). 


3:1800 M-DICHLOROBEHZikLDEHTDB CiEjOCk 

^CHo 

— a 


H.P. 74.3* (1} 

72* (2) 

71 (3» (5) 

70-71* (4) 


Bea.Vn.23B 

VH-(134) 


White ndlfl. with strong odor like ordinary benzaldehyde. » Volatile with steam (1). 
[For prepn. of C from 2,4-diLdiloratoluene (3:62v/0) via bromination at 180-200* to 2,4- 
dichlorobenzal (di)brumlde and hydrolysis with ronr. HiS04 at 100* (02% yield) see (1); 
for analogous prepn. via 2,4r(Urhlorobenzal (di]rhloride and its hydrolysis see (2) (4); 
for prepn. of C from 2-<'hloro-4-aminobenzaJdphyde via diaao/CuCl reactn. flee (3).l 
C on oxidn. with KM11O4 yields 2,4-diuhlorobenzoic arid (8:4560), m.p. 162*, — C 
on htg, with MeOll/NaOMe in s.t at 183* for 8 hrs. undergoes Cannizzaro reaetn. yidding 
2,4-diehlorobenzyl sli:., m.p. 58-59* |2), and 2,4Kiichlorobcii2oic ac. (3:4560), m.p. 161- 
162* (2). 

C on mononitration as specified (6) yields 2,4-diclilorr>6-mtrobeiualdehyde [Beil. Vll- 
263], cryst from Igr., m.p. 74-75* (6). [Note that 2,4rdich1oTo^mtrobeuza]defayde [Beil. 
Vlli- (144)1, ni-p> 74*, has also been prepd. indirectly.] 

[For conversion of C to 2,4Hliuhlun)8tyrene |7| (8) via reaction with MoMgJ giving 
(63% yield (1)) 2,4-(lichlorophenyl-methyl-carblnol, b.p. 130-134* at 11 mm. (1), 127* at 
7 nun. (corresp. p-nitrnbenzoate, m.p. 113* (1)), and dehydration of latter with KHSO4 
(33% yifdd (7)) see indie, refs.) 

0 8.4-DiGlilorobenzaldozime: ndls., m.p. 136-137* (4). [The oxime hydrochloride 
has m.p. 133.5* but on treatment with NasCQ» yields oxime (4).] 

itl-Dicfalorobeiizildehyde phenylhydrazone: unrecorded. 

8^-DiclilafobeiizBldchyde p-nltrophenylbydrazone: unrecorded. 

— 2^*lMdil(Kiobenzaldehyde 2,4-dinitropbenylhydnz(«e: unrecorded. 

— 8,4-DiGlilorobenzaldehyde eemicarbazone; unrecorded. 

I;1888 (1) Lock, B5ck, Bar. 78. 923 (1937). (2) van der Landc. Etc, trm. chim, 11, 188^^108 
(1932). (3) Blanksma, Chem. WeektM 8, 89^913 (1909): Cevt. 1918, I 261. (4) Ewtniumt 
Bebwachtaa, Ann. 188, 68-69 (1890). (5) SeeUg, Am. 287, 169 (1887). (6) Gaigy and Co., 
Gar. 198,909; Cenl. 1888, 11 214. (7) Marvel, OverberRcr, Allen, Johiutou, Saunders, Youttg, 
Am. Chm. Soc. 88 , 862>868 (1946). (8| Michalak, Clark, Chm, A Ena. NeWi II, 1858* 
1663 (1845). 





DIVISION A 


m 


3:1816 5-CHLORa8-MBTBTLPEENOL 
(S-ChlAiiHHiniol) 

M.P. 73-74' 11) (4) 


OH CrHiOa 

"(T 


BdLVI- 

VIi-(174) 

10 ^( 338 ) 


img white hard iidls. from pet. eth.; eaa. sol ale., AcOH; lesB nl. pet. eth. (1). 

C b eas. sol. alk. (1). 

[For prepn. from lM‘hli)ro-3-meihylfuiiline [Beil. Xll-835] aee |1) (4).] 

C on monoiiitration (2) in AcOH with fumg. HNOj at 5° gives mixt. of two mononitration 
products: &-uitTO-5-chlorc>-2-methylpheiiol, volatile with ateani, golden-yel. pr. from pet. 
eth., m.p. 54.5-i)5*’ (2), :uid 4-iiitr(KVehloro-2<'methylphenol^ not volatile with steam, cryst. 
from aq. or CtHi. m.p. 144-14.5^ (2). 

C on nitration (3) with 3 pis. HNOj (/) 1.48) ut U° gives a dinitro compd., 4|6-dinitro- 

5-chloiD-2-metliylphpnol [Beil. VIi-(181)]p yel. ndb., from pet. eth., m.p. 146” |3); acetyl 
deriv., m.p. 109-110“ (3). 

[For action of HNOa on G sec |4).| 

(Q 6-Chloro-2-methylpheny] benzoate: from C + BzCl + aq. oik., white Ifts. from 
ale., m.p. 53-34“ (1). 

S;1815 (1) Zincke, Ann. 417, 207-208 (1918). |2) von Auwers, Hchoriistein, Cent. iWi, II 
2269. (3) Zincke, Ann. 418, 234 (1918). (4) Hodgson, Moore, J. Chm. Soc. 19iM, 2037. 


3:1330 14i1-TRICHLORO-2. (o- 
CHLOROPH£NYL)-2-(#- 
CHLOROPHEm)ETHAN£ 
(%,p'.DDT”) 


M.P, 74.0-74.5“ 14} cor. |6) 

73-74“ (5) 

This compound is the so-called o,p-bomGT of *'DDT" (3:3298). Although known 
to be a substantial contaminant (e.g., 18% |1) -19% (5)j of tecluiicol “ DDT," very little 
information is at present available regarding it, 

Cryst. from M^Il. 

[For prepn. of C from 2,2,2-tricliloro-l-(o-chlun)pheiiyl)pthanol (5) with chlorobensone 
(3; 7903) in pres, of cone. H2SO4 at 60“ (64' i yield) si*e (ri).| 

C on dinitration with fumg. HNO91 at 50“ fur 1 hr. givi« (5| a dinitro deriv., cryst. from 
95% ale.] m.p. 148.0-148.5° cor. (5); note that tbb prixl. has same m.p. as eurrosp, deriv. 
from “ DDT " but that m.p. of a mixt. of tlic two dinitro compda. is depressed. 

C on tetranitratioD with 11 mixt. (1:1 by volume) of fumg. HNO3 + cone. H2SO4 at 
100“ for 1 hr. gives |2) a pnxl., m.p. 229.5-230“ cor.; note that tlie rorresp. pnid, from 
“DDT" baa m.p. 223.5-224.5° cor. (2|. 

C with anhydrous AJCI3 (1 mole) + large excess CsJI/s at ord. temp, evolves HCl and 
gives (10% yield (3)) 1,1,2,2-tctraplieiiylGthane, m.p. 211“; in this connection sec comnp. 
behavior of “DDT" (3:3298). 

C with ale. KOH loses 1 HCl giving (97% yield (5)) (7) l,l-dichloro-2-(o'<?hlon]phenyl)-2- 
(jKhlorophenyDethylcne (3:1925), ai;companied by a little o,7/-dichlorodiphenylacetic 
acid, m.p. 106-107.5“ cor (7), tlie pTnport.lon of which may be increased by reaction of 
C with Bb(OH )2 in ethylene glycol at 175“ (7). 


" 0 \ 


CuII,CU 


BelL S.N. 470 


cx 

Cl 


CH-CCb 



2S5 


SCHJDS 




liUM (l) Gunther, /. Ctem. BdueaHim M, 289 (1M8). |S) Sefaedrter, BkOer, J. Am. t^tm. 

Sot. M, 8120-2180 (1944). (8) flerfc, Preeton, Halki, J. Am. Chm. Smi. KT, M10-142O (194fi). 
(4) Crirtol, Hayw, Haller, Ind. Eng. Chem., Anal. EJ. 17, 470-473 (1948). (S| Bader, Bartlett, 
Drain, Newman, Criatol, et al., J. Am. Chm, Boc. 17, 1691-1602 (1946). (6) Oriatol, /. 4m. 
Ckem. Soe. 67, 1498 (1946). (7) Criatol, Haller. J. Am. Chm. Soc. 17, 3222-2228 (1946) . 


8:1S82 4-CHLORO-I4-D1HBTHTLPHBHOL CeHeOa 
(&OUoi(>^24yleiiol) Oil 

■T 

M.P. 74-75° U) 

74° 12) 


BdleVl — 
VIi- 
Vl|-(467) 


Ndte. from Igr. 

[For prepn. of C from 2,j)Hlimethylphetio] (p-xylenol) (1:1473) by chlorination with 
SOCla in CHCb (1) or AcOH (2 ) hbc imlic. refs.] 

[For HtudiGS of bariericidal action of 0 acg (2| (.S).] 

[For behavior of C with o-nitrosulfenyl ehloride see (4) cf. (5); behavior of C! with sulfur 
chloride in CSs see (1).] 


4-Chloro-S^-dimefhylphenyl acetate: unreported. 

4-Ctaloro-286-dimethyliihenyi benzoate: unn^ported. 

arlSRB (1) IdeHser, Gad, Bar. M, 977 (1923). (2) Htirkeu. Ang^w. Chm. Sit, 264-265 (1939). 
(3l Lorkemann, Kiinimann, Angfv. Chem. 44, 296*301 (1933). (4) Learmonth, fimilea, J, 
Chem. Soc. 19M, 327*326. (5) McCiement, Sniilcb, J. Chm. Soc. 1987i 1019-1021. 


3: 183t a/K,7-TRlCHL0R0-n< 
BUTTRIC ACID 


M.P. 73-75° (1) 


Cl 

cii!.ciij.(!:.cooH 
(!:i da 


CiHfi02Cls 


Beil, n -281 

Hi- 


Cryst. with sharp odor sufg^ting chloroarctic arid. ^ Sol. in 20 pis. aq. ^ C blisters 
skin. — C in small amK (5 g.) can (with rare) be distilled, but attempts to distil larger 
units lead to decomixisition with loss of HCl (2). 

[For prepn. of C from a,A,7-trir.hloro-rt-hiityraldehydp (3:9094) by odixn. with fumg. 
HNOs in cold see (l).l 

C docs nut n^act with Zii dust in or with aq. K1 even at 100° (2); C does not react 
with NH2OH (21. 

C on boilg. with aq. (100 pts.) for 4 days yields (2) a soln. which is strongly acid, reduces 
Fehling soln. and hot NH4C)H /AgNOj, and presiimaldy ronts. I'TOCJl2.CHj.(X).COOH. 

C with aq. Na2C!03 loses one of its three rhloriiie atoms (proliably that in 7 position) 
and upon aridifiratinn gives a soln. presumalily conig. a lor.tone; for details see (2). 

The acid cliluride corresp. to C is unreported. 


Methyl a,a|7-triGhloro-n-butyrate: unreported. 

Ethyl a,a,7-tridilofo-n-butyrate: unreported. 

a, (x,7-Tiichloro-n-batyramide: unreported. 

a/iiT-Irichloro-n-butyrsnilide: unreported. 

a,a,7-Triclil(iro-n-lmtyT-a-naph1hBlide; unreported. 

8:18U (1) Nalteror. MowUsk. 4, 551-553 (1663). (2) Natteror, MoiuUck. 5. 256-266 (1684), 



aasM 


DlVmiON A 


3:1840 tt^naCHLOROACRnJG G COOfik 

M.P. 76" (1 ) (2) 1131 B 221-3S3" tt 760 mm. (6) 

74-75" |3) 133" CM. at 80 mm. (5) 

73" 14) 

72.9" 15) 


BalLll-408 
IIj-(187) 
Dr (888) 


from CS| or dfy ether. — C is yery eaa. sol. hot aq. but spar, sol. cold aq.; at 26" itc 
satd. aq. aoln. conta. 6.4% C |1)> at 20" 6% C |2). with aq. within certain limita 
forma two liq. layers; for thermal anal, of the system see (5); note that C with aq. forma 
a compd. of Gompn. C + 2.5 HjO, m.p. —0.6", and that C with this compound fonna a 
eutectic, m.p. 17" (5). — C ia very sol. in ale., ether, or CHCb. 

|C is usually prepd. from hexachioropropylene (3:6370) by direct or indirect hydrolyaia 
of its termimd — COj group to — COOH; for prepn. of C from hexachioropropylene by 
such hydrolysis with 90% HsS04 in pres, of AlslSOi^i at not above 130" (5) (1| cf. (6) (7) 
(81% yield |13|) or with boilg. aq. auap. of BaCOs (isolated as DaXs in 92% yield (1)) 
aee indie, rofa.; for prepn. of C from hexachioropropylene (3 :6370) via conversion with ale. 
NaOEt to triethy] orthotrichloroaciylate and aubsequent quantitative hydraLyau with ale. 
KOHsee(4).] 

[For fonnn, of G from hexBChlorocyclopentanedione-1,3 [Beil. V1I-653| by hydrolytic 
deavage with 10% NaOH (3), or from ^hromo-a,d,d-inchloropropioDic acid (see below) 
by eUmination of HBr on atdg. several days with aq. Ba(OH)i (2), sec indie. refa.J 

C on reduction with H2 in pres, of Pd cat. at ord. temp, and press, abaorbs 4 molea Hi 
yielding (8) propionic acid (1 : 1025). 

C with Gli in CGI4 aoln. in sunlight adds 1 mole halqgen giving (9) (8| pentachloropropionio 
acid (3:4895). 

(C with HBr might be expected to yield ^-bromo^idi^trichloropropionic acid, but this 
reaction is unreported although the expected prod. [Beil. 11-257], m.p. 83-84" has been 
pr^. by other means and with Ba(()H)s loaea HBr giving C |2).] 

C with half its wt. of PCli at 80" loses HsO between tw^n molecules giving (4) trichbro- 
aci^dic acid anhydride, cryst., insol. oq , m.p. 39-40" (4| (5); this product is also formed 
during the distillation of C even at reduced press. (5). 

C with excess SOG|, however, gives (80-^% yield |1)) (13) trichloroaciyloyl chloride 
(3:5845) q.v. 

Salta of C. [NaA (conductivity of aq. solns.) (10); KA, spar. sol. cold aq. (2); AgA, 
spar. sol. cold aq but recryst. from hot aq. without decompn. (2) (4); MgAi-SJ^HiO, sol, 
aq. (10); CaA2.3)^HsO, sol. aq. (10) (2); 6rAs.5HA boI. aq. (10); B^.3)^H|0, sol. aq. 
(10) (2) (note that this salt on htg. in atm. of H| gives (11) dichloroacetylene (3:5010)); 
ZnA|.eH^ and ZnAi.S^HiO (10); CdAi.2HsO (10); HgAs (no crystal aq.) (10|J 


— Ifediji a,3,^-trichlorotayltte: unreported. 

Bfhyl a,|9,/l-tilGhloroscryUte: b.p. 102-194"; 11^114" at 50 mm.; Df - 1.2183; 

fiD - 1.4640 (4). [Prepd. indirectly from triethyl orthotrichloroaCT^te (itself 
dbtd. from hexachioropropylene with NaOEt) by sh^'ng with cone. EG (4).] 

0 a(,0,0-TtkhloroaGr7lamide: m.p. 97° (12), 06-97" (4>, 96" (2). [From trichloroaciyloyl 
chloride (3:5845) with cone. NH4OH (4) or from ethyl tiicUoroacrylate (above) with 
ale. NHi (12).] 

0 Of^^'-TricfalMoacryltnilide: m.p. 06" (13). [Ftan trichloroaciyloyl chloride (3:5846) 
with aniline in CHGb at 0" (77% yidd) (13).] 



m 






tftMl ft) Dniardh, Bui. tm. cMw. «, 88-101 |a) llsbtnr, An. Ctait. J. 

a)2i»dM,Bi>lid«, 4.1m. M, 380 (1W«. W,8lft<3W(U0n. 

(6) BOdaken, CinierB, JI«c. fra«. eUm. M, 179-180 (1916). M Waa, J. pnM. Cham. (S) M, 
416 (1014). (7) Friiii. Gw, 261,680, July 2, 1013; Cant. UU. II 804-308; CJL. 1, 3041 (IIHO). 
(8) BOadlwn, tbo dw WbUb, Bk. tra$. Mm. 16, 272-273 (1027). <0} BOadkan, Jld. Jlw. Mm. 
M, 841 (1027). (10) BOaaeken, Rm. (m. cMm. 40, 844-846 (1027). 

(11) BOaaekan, Ciarriwa, Faralatf Akad. Wtlmtdafpm 21, 1186-1188 (1014). (12) Oilla, 
AiB IK. ekim. Beip. M, 687-688 (1030). (13) Bercmaiui. Haakalben, J'. 4m. Chm. Stc. «, 
1488 (1041). 


8:18S0 a^XiBiO-TnBACBUnOPBOPlOinC 
Acm 

ILP. 76* (1) 


CiHiOiCU 

a a 

(!;h-(!m)ooh 

(!;i (!;i 


Bod. n- BBS 
Hi- 


ColoriesB cryst. from CS| + CHCli; faiily boI. aq. 

[For prepn. of C from oiy^KlicbloroaGrylic acid (3:2265) in CSs with diy Qi in nisliid^t 

BOB |1).| 

Salts: KS; Agi (readily dec. to AgQ on waiming aq. aoln.); Gaii; BaSs (1), 

ID Maberry, Smith, Ber. 2650’2600 (18BB). 


3:1876 /9^-DlCHLOROACR11IC ACID CiHAOi BdL 11*401 

aiCM:H.OOOH Hi- 

Hi— 

HR 7^77MD (2)|3| 

(Also Bse fezf.) 

Ndls, from pet. ether or by Bublimation. ~ C is spar. sol. aq. but Teiy eas. sola ether or 
CHCla. — -C on htg. above its m.p. (e.g., to 120"), tlien rapidly cooled to 60" or below 
remelts at 63-64" (2) (3); on standing, however, C finally reverts to the form of m.p. 76-77". 
^ C decomposes on attempted distn. 

[For propn. of C from prapiolic acid (aeetylcne-eorboxylic arid) [Beil. 11477] by con- 
version to chloropropiolir m'id (3:1685) and subsequent addu. of 1 HQ by htg. with a 
large excoas com*. HCl at 100" for 5 hra. (77% overall yield from propiolic acid) see <1); for 
formn. from “ chloralide (3 :3510) by reduction with Zn + HQ in dc. soln. see (2) |3).] 
The behavior of C toward hydrogenation lias not been reported. 

Neither C nor its ethyl ester (ace below) add^ Bra (3). 

[C with aq. Ba(()H)2 on boilg, splits both HQ and CC^ yielding chloroaeetyleiie (8:7000); 
the formn. of this highly explosive substance probably accounts for the ignition and detona* 
tion sometimes obsen'ed rf. (2) (1).| 

SsltB: KA |3|; AgA (3); CaAs 2HaO (2); DaAs.2HaO (2|; ZnA3.2H30 (3|. 

C with PCU gives (3) j9,|3-dKhloroacryloyl chloride, b.p. above 145"; this prod, with 
EtOH or C m EtOH with HQ gives &) ethyl /i,^ichioroacrylate, b.p. 173-175". 

— 6i0-DlchliiroacrylBmlde: ndls. from CHQi, m,p. 112-113" (3). [From the above 
acid chloride with dry NHs (3).] 

8t»Tl (1) StrauB, Kollek. Heyn. Rer. IS, 1876-1877 (1930). (2| V^allach, Ann. Mi 8Mi 
(1860)a (8) Wallach, Ann, IM, 6-8. 19-28 (1878). 
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3:1800 M-DlCHLOaO-8.(o- 

GHLOROPBEm)*a-(^- 

CHLOROPHBm)ETHANB 

(“ o,7hDDD») 


'M.P. 76-78“ (]) 

CdorloBB cryst. from MeOH or from pentane. — Note that C is a minor impurity in 
tfsehnical grade DDT ” (3 : 3208). 

[For prepn.' of G from 2,2-(lichlorn-l-(o-chlorophpnyl)(‘thanol (1} with chlorobenzene 
(3:7903) in prea. of H2SO4 (30% yield] set' (1).| 

C with ale. KOH loses I HCl giving (1) l-rhlori»-2-(<H*hIoroplipnyl)-2-(/w’hlorophenyl)- 
ethylene (not descrilicd) which upon oxidn. with CrOn/AcDH gives (1) 2,4-dichlr)robenzo- 
phenone (3:1563). 

1:1810 (1) Haller, Bartlett, Drake, Newman, Cristol, et al., J. Am, Ckm, Soc, 67, 1600 (1945). 

3:1600 8-CHLORO-4-PHEN7LPHENOL CuiHsiOCT Beil. S.N. 539 

(3-Chloro-4-hydroxyhipliPiiyl) 

Cl 


G 14 H 10 GI 4 BdL 8.R. 474 
Cl 

/ n fy 


1C.P. 77“ (1) (4) B.P. 176.6“ at 6 mm. (5) 

C is sol. in NaOH. [For prepn. of NoA using snlns. nf C in org. solv. such as MeOH, 
ether, or toluene see (2).] 

C htd. with XaOH /NaaCDs snln. under press, fur 3 hrs. at 290^300“ gives 4-phcnyl- 
pyrocatechol [Beil. VI4H10], m.p. 145®; diarehite. m.p. 77.5-78® (3). 

C in CCI4 stood 5 days with 1 mule Brj gave (44*;^, yield) 6-bromo-2-ehloro-4-phei)>i- 
phenol, wh. pr. (from CHCla), m.p. 84-86“ ror. (4); C in ArOH (25% yield) ur in C1S2 
(56% yield) stood 2 days with 2 moles Brs gave 6-bmmrv4'-(y>-bromophenyl)-2-ehloro- 
phenol, coarse wh. ndls., m.p. 143-146® ror. (4). 

C in AcOH treated with 1 mole HNOg in AeOH gave 38% yield of 2-chloro-6-intn)-4- 
phenylphennl, thick yel. pi. (from ('Cldj, m.p. 81MXI® ror. (5). 

C with (CH2)2S04 -f- NuOn (1) c»r CH3I + liq. KOH (5} yields the curroap. Me ether, 
2-chloro4-phenylanisole, m.p. 91-92® (1), 93° cur, (5). 

0 2-G]iloro4-phen]rl-iiheny] acetate: m.p. 68® (7). [FTom C H- AcsO + NaOAc in 
92% yield (7).I 

0 2*Cliloro-4-phenyl-phenyl benzoate: fnim C + BzCl + aq. ulk. in 807o yield (4); 
cryst. from AcOH |4), m.p. 95-97® ror. |4), 110-111° (O). 

0 2-Cliloro4-phenyl-phenyl benzenesulfcmate: m.p. 59-60° (8). [From C + benzene- 
sulfonyl chloride + aq- 10% NaOH (8M 

O 2-Chloro-4-phenyl 2,4-dmitropheayl ether: from C + 2,4rdinitrochloTobcnzene in 
cone. aq. KOH refluxed for s(;veral hrs.; yield, 70%; m.p. lOfl-llTC. (4). 

8:1I69 (1) Grether (to Dow Chem. Co.), U.6. 1,832,484, Nov. 17, 1031; Cent. 1666, 1 740. (2) 
MiUs (to Dow Chem. Co.). 17.8. 1,955,080, Apr. 17, 1934; Cent. 1684, II 1091. |3| Harvay 
(to Squibb and Sons), U.S. 1,952,755, Mar. 27, 1934; Cmt. 1684, 11 1840. (4) Colbert, Meigs, 
Maokin, /. Am, Chm. Soc, 56, 202-204 (1934). (5) Colbert, Meigs, Stuerke, J. Am, Chem, Soe, 
56, 2129 (1034). (6) Harris, Christiansen, J. Am. Pham, Asioc, 64, 553-657 (1935). (7) 
Savoy, Abernathy, J, Am. Chm, Soc. 64, 2220 (1942). (8| Savoy, Abernathy, J, Am. Chm, 
Soc, 64, 2720 (1942). 
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3:1008 a,^icHLORa«;Birmac h h C 4 HACI 1 


(Iflocrotonic acid dichloride) 


u 


BeiLn -4879 

Ifc- 


M.P. 78 '^ | 1 > (2) ( 5 ) B.P. 131 . 8 ” at 80 mm. (2) 

78 - 73 ° |») ( 4 ) 130 - 131 ” at 18 mm. ( 5 ) 


[3ee alito a,8-diG^toro-n4)u£|/rtc acid (loic-fneUing taomer) {crotonic add diehloride) (3 : 1376}.) 

ColorlesR cryst. from pet. ether — C ia very e&e. sol. ale., ether, much less sol. aq. 

[For prepn. of G from a-chlorocrotonic acid (3:2760) by addn. of 1 HCl using cone. aq. 
HCl (satd. at 0°) in H.t. at 100” for 50 hrs. see (2) (4); from either a-chlonH!l«hydrozy-i»- 
butyric acid of m.p. 62” [Beil. 111-309) (4) or from d-chloio-o-hydroxy'^butyric add of 
m.p. 125” [Beil. 111-306) (3) by htg. with cone. aq. HCl (satd. at O'*) in s.t. at 100” for 40 hff. 
see indie, refs.; for fonnii. of C by (partial) isomerixation of the lower-melting iaomer 
(crotonic acid diehloride) (3:1375) with cone. HCl in s.t. at 100” see (5); from tte amide 
(see below) coiresp. to C with HNO^ see |1).] 

C behaves as an acid but is sliglitly weaker than its isomer; ionisation const, of C is 
6.1 X 10~^ (5); its reported sidts include AgA, spar. sol. aq. (4); Baii.3H|0 (4); and 
ZnA2 (4). 

C with ale. KOH loses 1 mole HO gi^'ing (2) (4) mairdy ot-chlorocrotonic acid (3:2760) 
accompanied by some a-rhiorrHsorTotonie arid (3:1615). 

The acid chloride corresp. to 0 is iinreported. 


Methyl iK,d-dichloto-n-butynte: imreported. 

Ethyl ajoc-dichloro-n-butyrate: unreported. 

ai/^-Dichloro-n-butyroinide: m.p. 125” (1). [Prepd. indirectly but with HNQi 

gives C (l|.l 

S:]M |l| Ramhaud, BuU. aoc. rhim. (5) 1, 1339 (1934). (2} Michael, Sehulthew, /. pnkt. 
Chim. (2) 48, 259-262 (lh92). (3) Melikoff. Petrenko-Kritsrhenko. Ann. 888, 371-374 (1891). 
(41 Melikoff, Ann. 334, 201 ^204 (1886). (5) Michael, BuMge, Ber. 41, 3911 (1908). 


3:1905 a,a, 0 -TRlCHLORO-n-BUTYR- Cl C 4 H 7 O 2 CI 3 

ALDEHYDE HYDRATE I 

CH|.CH— — C/“CH, OH 

(ia <k All 


(" Butyrchloral bydrate ”) 


H.P. 78° {1) 

77-78° (2) 

77° (24) 

74-745° |3| 


aho afifi^rkhl€r(H^^h\ltyraldehydl (bulf/rehloral) (3:5910).] 


BeiL 1-664 
Ii- 

lk-( 785 ) 


lita. from aq. or ale. — Spar. huI. eold but fairiy eaa. aol. hot aq.; very eaa, ad. ale. — 
For cryatallognphie data aee (3) (.1). — Note that becaiue d tendency to diaaoeiate on 
htg. into butyichloral (3:5910) + aq. the m.p. obeemd for C varies according to rate of 
htg. (3). — Note also tlut C is iaamcric with chloral ethylalcoholate (3:0800) wiUi which 
it must not be confused; fur distinction of C from chloral hydrate (3:1270) see |0| (10). 

C ia employed in medicine aa a aedative; from the body it ia excreted in the uiine ns 
UTobutyrochloralic acid [B«l. 1-064], which upon hydrolysia yidda (4) 2,2,3-trichlorDl)atai|a)^ 
1 (3: 1336) + ^ucuronic acid [Beil. 111-884, llli-(300)]. 



a.-iM 


‘'BUTYBOHLORAL HTDBATE 


MO 


IFor inepii. of C traai butyithloral (3;fl910) by mistii, with sq. toe U) ( 2 ) PM 

[C ie redmd by fennentiiig yeast giving |7) dextnnDtetory 2,2,3-tiiDhli)iobtttaDol^lj 
mf . 62”; for actn. of C on ale. fermentation see ( 8 ).] 

G on oxidn. with 3 wt. pts. fumg. HNO| (D » 1.504] at 30^” for l}i hn. then stood 
at room temp, for 24 hrs. gives (05% yield (11)) ai,a^trir.hlor(Mi4)utyiic acid (3: 1280). 

C on distn. with half its wt. of AcjO ( 12 ), or shaking with cone. HsSOi (13), or on dktn. 
with GHQb (14), or on htg. alone loses its combined aq. yielding butyrehloml (3:5010]i, 
b.p. 165”. 

C with cone. H 28 O 4 (at least 6 wt. pts,) at room temp, for 2 days trimerizes to a mixt. 
(60% yield ( 12 )] of two parabutyrehlorals: these are colorless crystn., sharp-melting solids, 
sol. in Oig. solvents, but insol. aq.; the less sol. n-parabutyiehloral, rhombic cryst. from 
boilg. AgOH or boilg. EtOH, has m.p. 180”; the more sol. /a-parabutyrchlorsl (stereoisomer 7), 
oiyet. from boilg. AcOH or boilg. EtOH, has m.p. 157”; these polymers can be distilled at 
15 mm. but attempts to distil them at ord. press, result in complete dissociatifm to butyr- 
oUoral (3:5910). 

C with aq. KOH or NsOH evolves heat and yields ( 1 ) (15) 1 , 1 -dichloiopropen^l 
(3:6120) + the salt of fonnic acid (1:1005). 

[C with cone. aq. HCN fails (16) to react, but upon addn. of ale. and subsequent digestion 
(16), or C (1 mole) with oq. KCN (2 moles) at 40° (17), gives ( 20 % yield (17)) ajOt,| 9 - 
trichlonMi-butynildehyde cyanohydrin [Beil. 111-322, IlTr(226)], pi. from aq., m.p. 101- 
102” (17) (18), accompanied by (61% yield (17)] o-chlorocrotonic acid (.3:2760), m.p. 
98.5-90” (17). — Note that C (1 mole) in sic. treated gradually with powdered KCN 
(2 mdes) below 15” over a 3-4 hr. period gives (90% yield (17)) ethyl o-chlorocrotonate 
(3:8623); in this roactn. the intermediate ethyl a,/!klifhloro-fi^butyrate readily loses HGl 
and is generally not isolated; use of ales, other than EtOH gives gmxl yields of the corresp. 
alkyl Mhlorocrotonates (17).^ Note that for C with KCN in CgHs the reaction takes 
a different course (17). — Finally, note that C (1 mole) in cone. aq. NH 4 OH first dissolves, 
then ppts. butyrchloral-ammonia as a heavy oil; the mizt. on sain, with dry NHj gas in 
odd followed by treatment at 10” with powdered KCN (1 mde) evolves heat and gives 
(93% yield (17)) onihlorocrotonamidc, m.p. 113.5” (17).| 

[C undergoes condensation with various org. systems: e.g,, C with phenyl isoeyanide 
(1 mde) in ether for 4-5 days gives (53% yield (19)) a-hydioxy*^,i 9 , 7 -trichloTO-valeranilide, 
this, from ale., CsHs, or CHCI3, m.p. 156-158” (19). — C (1 pt.) with malonic arid (1 :0480) 
(1 pt.) in pyridine (1 pt.) at 100 ” for 3 his. evolves CO2 and gives ( 20 ) / 3 -hydroxy-Y, 7 ,S- 
trichloro^rHsaproic acid, cryst. from hot aq., m.p. 102° (20). — C (1 mole) with nitromethane 
(l>j mdes) in dll. ale. in pres, of NasSCb at 60” gives (100% yield ( 21 |) l-nitro-3,3,4- 
irichloropBntanol- 2 , b.p. 156” at 4 mm., m.p. abt. 20” (21); C (1 mole) with nitroet^ne 
(1 mde) in 60% ale. in pres, of Na^SOi + K%C(h at 70” gives (22) 2-nitny4,4,5-teichloro- 
hennd-3, b.p. 138” at 0.75 mm. (22).] 

[C forms with various org. substauces molecular rpds. of pharmaceutical interest; e.g., 
C (1 mole) with quinine (base) (1 mole) in abs. sic. at 75” for 1 hr. gives 1 : 1 cpd., m.p. 
139” (note that the corresp. cpd. from chloral (3:5210) + quinine has m.p. 149” (23)).— 
C (1 mde) with 2,3-dimethyl-l-phenylpyrazolone-5 (“Antipyrine") (1 mole) (m.p. 112”) 
rubbed together and recrystd. from aq. gives (24) 1:1 molecular cpd., cdorless pr,, m.p. 
72” (for f.p. /compn. data and diagram of this system see (24)). — 5 with 2,3-dimethyl-4- 
dimeAhylamino-l-phenylpyrazolone^ (“ Pyramidone ") (m.p. 107.5”) on fusion or in aq. 
or CsHs (24) (25) (26) gives a 1 : 1 mol. cpd. (“ Trigemin **), cryst. from CA, m.p. 85-66” 

(26) , long ndls. from aq., m.p. 84” (24) (for f.p. /compn. data and diagram on ids system 
see (24)); for stabilisation of “Trigemin ” by addn. of 5-10% hexamethylenetetrsimiie 

(27) or 2 % MgO (28) see indie, refs.] 
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(C with wioiii oig. hydroxy adds in pm. of oone. HifiOi oombnaai to sItb pmli. of 
the ohloralide type: e.g;., for reeetn. of C with citric add (1:0505), malic odd (ItOdSO), 
or tariaric acid (1:0525) aee (20); with gallic acid (1:0075) (and nmnemua o^er phenoBe 
bcUb) aee (30).] 

C with cone. aq. NHiOH first diaaolvea then ppta. a heavy oil of btttyrehloiW^wamonSa 

(17) ; eryat. m.p. (see also above for its reaction with KCN). 

« |C with exceaa dry NH4OAC on moderate htg. for several hrs., then pouring Ukto aq., 
giva (13) a,at,^'4richlorcHi4)utyiBldimine, cryet. from CsHb, m.p. 100-170° 01), lOA-lOO*^ 

(18) ; observe that this m.p. is notably close to that of the oondenaation pirod. of butyr* 
chloral (3:5910) with acetamide, and that lattfir is readily foimed from NHiDAc by dry 
ht|.; this matter, hoewvcr, seems to have received no further attention.] 

C with aq. NHdOH.HCl on htg. readily yields |32) ar,a,i9-trichlonHi4>utyxBldoxiiO0 
(first separating as an oil), eryst. from Igr., m.p. 65° (32). 

The reaction of C with ai^hydrasines is of special interest and has been extenajvaly 
studied. With phenylhydrasine the reaction is extremely vigorous (33) (34) and 
carefully controlled (35) may become almost explosively violent yielding only tar. With 
nuciear-substituted phenylhydrazines, however, the reaction is milder, and their study 
has shown that all arylhydrasincs react in the same general pattern although this com* 
prises several different courses according to the solvent used. The pattern will bs il- 
lustrated here only by the case of 2,4-dichlorophoiiylhydTaEine (see below); for details 
of the analc^us reaction of C with pheoylhydrazine (33) (34), 0-, mr, and p-tolylhydfBiiiiea 
(34), 2,5-dirhlor(iphonylhydrazine (35) (36), 3,5-^cijorophenylhydrasiDe (35), 2,4,fr 
trichloiophenylhydrasine (36), 2,4,6-trichlorophonyUiydraiiiie (36), p-bromophenylhydrSr* 
sine (34), 2,4-dibromophenylhy(lraziiif} (37), 4,5<libti}mophenylhydrasine (35), a^ 2,4,6- 
tribromophenylhydrasiue (35) see indie, refs. 

[The reoctn. of C (1 mole) with 2,4-diehlorophenylhydraEine hydrochloride (1 mde) 
first gives the cxiierted butyrchloral 2,4-dirhlorophenylhydra2one (A) which, however, 
eunnot be iMjInted liecause of immediate further reaction in two different modes aecordug 
to the solvent employed. Li dil. aq. HQ contg. NaGAc (A) loses HCI in Ud different 
ways leading on one hand to cK,d^i( hlorocrotonaldehyde 2,4-dichloropbeD^ydlMOiiB 
(H), long ycl. pr. fixim ale. or AcOH, m.p. 112° (33), and on the other OsimultaneouBly 
and with rearr. of unsatd. linkages) to the crimson l-(2,4-dichlorobenseneaso)-2,3'dichloro- 
butene-1 (C) (in most instances the last is nut isolatable in pure form although it has 
been in the case (37) of C with 2,4-dibromophenylhydrazine); in MeOH, EtOH, or AeOH, 
however, the two a-clilorine atoms of the initial aiylhydraione (A) undergo hydrolysis with 
consequent fonnu. of ^-chloro-a-keto^butynUdehyde 2,4-dichlorophenylhydrason0 (i)}, 
pale yel. pr. from ulc., m.p. 120° (13).] 

(This last type of cpd. (D) can be caused to undergo two further important types of 
reai;tion: e.g., (i>) with further 2,4-dichlorophrDylhydnisiiie in MeOH soln. not only 
undergoes conventional condensation of its a-keto grouping but also has the /S-ohloliiiB 
atom replaced by methoxyl so that the product ubtd. is /S-methoxy-a-keto^utyralddiydo 
5w-(2,4Hlichlorophenyl)osa8oue (E), bright ycl. pr. from pyridine or GiHii, m.p. 196° dec. 
(33) (this reaction occurs so readily in MeOH that from C + 2,4Klichlorophenylhydiniiiie 
hydrochloride both (D) and (E) are formed and may be separated by fnetiomd ciyitn.); 
on the other hand, (D) with ale. KaOEt on htg. loses HC3 and ring-closes (38) to 1-0,4- 
dichbrophenyl)-4-hydroxy-&4nGthylpyrasole (F), colorless cryst, from boilg. ale., ffl.p^ 
184° (381 (this type of rcactu. comprises a general synthesis of 4-hydroxypyrasoles) J 

9:llig (1) Erftmer, Pinner, Ber. I, 383-390 (1870). (2) Moureu, Mnrat, Tampier, AuB, aoe. 
1 * 611 . (4) 28, 33 (1921). (3) Lieben, Zeieel, MemUk. 4, 534-538 (1883). (4) Mering. Z. phgribL 
CAsm. 491-496 (1882). (5) von Lang, Z. Kritt. 95, 621-522 (1896). (6) Pinner, Ann. ^ 
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^90 (1876). (7) Bomfeld, BMcrn. 2. 1A8. 54-^7 (19JU); Cml IMIp 1 2301; C.A, II, 2683 
(1025). (8) Neuberg. Ehrlioh, Sioehm. Z. IM. 230-275 (1020); Cwi. IM, 1 534; C.A. U, 
2007 (1920). (0|Gabutd.£olLclifm. /am. 41. 777-778 (1003); 1 480. (10) Ware, 

ChmiA and DruggiMt !», 282 (1035) ; Cmt. IM. 1 1667; C.A. H, 083 (1036). 

(11) Roberta, /. Chm. Soc. 1918, 779. (12) Chattaway, Kdlott, /. CAem. iSoc. 1918, 270^ 
2714. (13) Willooz. Brunei, J. Am. Chem. Soe. 18, 1837 (1916). (14) Engel, Moiteasier, Compt. 
rend. 99, 1075-1077 (188U). (15) Pmner, Ann. 179. 44 (1875). (16) Pinner, Biachoff, Ann, 
179, 07-99 (1875). (17) Chattaway. Irving, /. CAem. Soe. 1929, 1043-1047. (18) Pinner, 
Klein, Ber. U, 1488, 1401 (1878). (10) Pnaaerini, t7a2z. cAim. ital. 32, 435 (1022). (20) Riedel/ 
Straube, Ann. 197, 44 (1900). 

(21) Chattaway, Witherington, J. Chm. Soc. 1926, 1178-1179. (22) Chattaway, Drewitt, 
Farhea, J, Cfum. Soc. IM, 1204. (23) Chemisrh-PharmaiciitiHche A.Ci., BeuI Homburg, Ger. 
590,312, Dec. 20, 1033; Cmt. 1124, 1 1353. (24) Pfeiffer, Beydel, Z. phynol. Chm, 178, 102-103, 
106-107 (1028). (25) Poliah 13.363, May 12, 1031; Cmt. 1182, II 025. (26) M.L.B., Ger. 
160,700, April 25, 1004; Cmt. IM, 1 1379. (27) Chemiach-PharmaieutiBche A.O., Bad Hamburg, 
Ger. 436.984, Dec. 20, 1926; Cmt. 1127, I 1068. (28) Altwegg (to Soc. CJiini. dee Ueinea du 
Rhone), Brit. 204,002, Aug. 0, 1928; Cent. IM, I 1049. (29) Shah, J. Indian Chm. Soe, 19, 
285-286 (1930). (30) Katrah, Moliinim, /. Indian CAcm. Soc. 9, 121-125 (1932). 

(31) Schiff, Ber. 11, 2167 (1878). (32) Schiif. Tarugi, Goez. chm. %tal 21, 11 8-9 (1891). 
(83) Chattaway, Irving, J. Cium. Sac. IM, 87-04. (34) Chattaway, Ir\Hng, J. CAnn. iSoe. 
1211, 751-753. (35) Chattaway. Ir^dug, J. Am. Ctum. Soc. 64, 263 271 (1032). (36) Chat- 
taway, Adair. J. Chm. Soc. IM, 1488-1490. (37) Irviug, J. Chem. See. 1949, 813-817. (38) 
Chattaway, Irving. J. Chm. Soc. 1921, 786-794. 


BilBlO S-CHLOROPHENYLACETIC 
ACID 

(mF(MonH»-toluic acid) 



CbH702(’1 

CIl4.r(X)H 


MJP. 77.5-78,5'’ cor. (1) 

7«“ (2) (3) 

74“ (4) 


Beil. S.N. 941 


ColorleBB ndla. beat recrystd. from coinmprciul n-hrptanc (SkrllyHolvp “C^') (1); Ifts. 
from aq. ale. (4). ^ Very spar. sol. aq., quite 8 f)l. air. ur CrHg, with ether. [For 
study of ionization const, see |3|.] — [For study of fate of (' in animals (o).] 

[For prepn. of C from fn-chlornbpiizyl bromide (m.p. l.i-irj.S® ror., b.p. lOa-lOo" at 8 
mm., 1.5652 (1)) via conversion to m-Cl.CeH 4 .CH 2 MgBr and .subsequent carl)(>iiti- 
tion (65-75% yield] hec ( 1 ); from m-aminophenylaretie at'id [Beil. XIV-456, XlVx-(588)| 
via diazotizatioD and use of Cu 2 Cl 2 reartii. (but no details reported) |o); from r/H'hlura- 
phenylpyruvic arid (4) in dil. aq. NaOH with 30*/^ H 2 O 2 (57%< yieid) soe (4); fmm w- 
eUorophenylaretonitrile, m.p. 11.5°, b.p. 261° at 757 mm. ( 2 ), by iiydrolysis in H 2 SO 4 / 
AcOH/aq. see ( 2 ).l 

[For reactn. of closely related fn-Cl.C 6 H 4 .CH 2 .COOMgX with large excess of various 
RMgX epds. see (6) and also under m-chloiobenzyl rhloride (3:6445).] 

[C with SOCI 2 yields (5) m-ehlorophenylaretyl chloride, yeL.-grppn liq., b.p. 52“ at 16 
ram. (5); this prod, with aminoacetic arid (glyrine) in dil. aq. NaOH yields ( 5 ) yn-rhloro- 
phenylacetaminoacctic acid (nHihlorophenylaceturic acid)i colorless ndls. from aq., m.p. 
144-146^ (5).] 

[C convert to its Pb salt, latter dried at 110° and distilled, yields (2) 3,3'-dichlor»- 
dilmzyl ketone, colorless ndls. from ale., m.p. 89“ ( 2 ) (corresp. oxime, m.p. 73“ (2), semi- 
cwbaione, m.p. 121 “ ( 2 )).] 

Methyl S-cliloropheiiyliGetate: unreported. 

Btbyl S-Ghlorophenylacetate; unrepoirted. 

(D (9-Ghloropheny]iicet)i]iilide; thin white pi. from dil. ale., m.p. 130'' cor, (1). [Friim 
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6 with 1 mole aniline on htg. at 180-190** for 2 hre. U)* cff indirectly from mndiloio* 
bensyl phenyl ketoxime by Becknunn reanr. with FOb in ether (M^% yield |1}) J 
0 (S-€hlofOphenylacet)-m<hloroanilkle: white ndle. from dil. ak.^ m.p. iW cor. (1), 
[Ytonn C with m^chloroaniline (1 mole) on htg. at 180-190“ for 2 hn. |1), or indi- 
rectly from m^hlombenKyl m-rhlorophenyi ketoxime by Beckmann reair. with PC1| 
in ether (64r-82% yield (1)).] 

SrUM (1) Jenkiufl, J. An. Chm. Soc. U. 2808-2899 (1933). (2| Kenner. Morton. J. CAm. 

Sac. im. €79-680. (3) Dippy, Willianu. /. Chm. Sac. liM. 1888-1892. (4) Buck. Ide, 

J. Am. Chan. Sac. M. 3307-3300 (1932). (5) Muenien, Cereoedo, 8herwin. J, Biol. Chan. IB. 

608-510 (1920). (6) Ivanov, PelmCnitchny, BuU. boc. chim. (5) 1, 231-232 (1934). 


8:1912 4-CHLOROBIPHENYL y \y CuHga Beil, V- 579 

(4-('hlnro-xenenp (IfiJ) \ Vi— 

Vr(488) 


77.7" 

«1> B.P. 

291.2” 

at 746 mm. (5) 

77.5“ 

( 2 ) (») 

282° 

( 12 ) 

77.2-77.4 

”(4) 

222-226° 

■tl60 mm. (14) 

77.2" 

IS» 



77“ 

( 6 ) (7) 18) 



76“ 

(9) (10) (21) (2S) 



75.6“ 

( 11 ) ( 12 ) 



75-76“ 

(13) 


. 


Cnlnrlcw rryst. from air. (0.8 ml./g. (5)); eompwhat 1p.<ir boI. in ale. than ieomerie 2- 
rhlorobiphenyl (3:03(KI). — Volalilp with stpum. — [For f.p./compn. ciirveB of ByetemB: 
C + biphenyl (1 iTlTO), C + 4-fluorobiphpnyl, or C + 4-bromobiphcnyl, see (7).J 

[For prepn. <if C from biphenyl (1:7175) with Cls in of Fe (30% yield (5» (14) 
(10) (17). ur HbCU (12), ffpp iiidir. refa. (2-('hlorobiphcnyl (3:0300) is also formed; for UK 
<if mixt. for Iranhfonnpr oil bpp (18); for aepn. of mixt. see | 10 |); for prepn. of C from ^ 
aminobiphenyl via dijiaotizatinn and use of (*U 2 Cls reactn. see ( 2 ) (7).] 

[For prepn. of C from p-chloroaiiiline [Briil. XIl-607, X]Ir[€04]l via diaEotuation and 
coupling of resultant diazoniura salt with C’gHe in aq. XaOH BUBpension (yields: 41% (1), 
40% < 6 )) rf. (21) (23) or in aq. NaOAc (jield = 357o ( 6 ))i orby formn.of p-chlorobensen^ 
diaEonium chloride /Zn(/l 2 rpd. and reactu. of latter with CbHs in ArOH + NaOAc (yield 
- 34 % ( 20 )) see indir. n'fs.: from ^-uitniso-acet^p-chlunmnilide with CA m CHCla 
for a few d!i>'S at room temp, sec (13).] 

[For formn. of 0 from derompu. of dibenzoyl peroxide (1:4930) in boilg. ohlorobeniene 
see (22); from deeompn. of bcMizoyl p^^hlorobciizoyl p^oxide see (23); from di-(]Hihlon>> 
benzoyl) pertixide in CcHb see (24) (4) (3) ; fur formn. of C from l-hydroxybiphenyl (1 : 1385) 
with PCb see (10); from p-xcuylselenium trichlondc on htg. see (25); from p-chloniodo- 
lienzene + Cu powder see ( 2 ).] 

[C with aq. 15-30% NaOH at 30(H00“ under pressure (26) in pres, of Cu (27), or C 
with aq. NaaCOs + Cu at 300“ (28), or C with aq. vapor over cat. at 525-600“ (20) gives 
(75% yield (26)) l-hydroxybiphenyl (1 : 1585) (28) (29) or its mixt. with 3-hydrazybiphenyl 
(1:1476) (27).] 

[C with cone. aq. NH 4 OH -h eat. under press, as directed (30) (31) gives p-aminohi- 
phenyl] 

iC with Li in dry ether under N. gives (32J li p-xenyL — C with N» sand in C|H» nt 
110“120" under press. foUow'cd by carboiiation with CO 2 pves (65-67% yield (33)) bi- 
phonyl-4-CRrboxylic acid (p-phenylbenzoic acid) [Befl. lX-671, lXi-(280)]. — 6 writh Na 
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+ dMhyl eBibonats (1:3160) in C|Ha ■> dineted pm (jMdi: 12% (86)t 8640% (86), 
80% (37), 88% (88)) tri>(iHiea;l)BBibinid (Mi<p4Midwiqilenbimil) [Bd. VI'TM Vr 
(369)]. iMtokH eryrt. bm AeOH, m.p. 207408' (36), 20r (38), 206-90r (37). -C 
nitli Na + benuplnnonB (1:5160) in gim (67% yidd (34)) di|dunyi-|)-nii3rl- 
wUnd [^. VI>732], cdorim cryat. from igr^ bU^ foim, m.p. 136-136' (31), nwta' 
itebb foim, ni.p. 112-113° (34).] 

(For naetn. d C with Na + AbCIi giving (30) tri-(p-nD^)Bnine, with Ns + BbCli 
|idng'(40) tri-(p-mnyl)atibiiie, with Na + PCI| giving (41) tii-(p-xBnyl)phuphin6, or 
with Ns + SiCh giving (42) tetn-(p-wnyl)Blane bbb indie, nfs.] 

[C + Bteanyi ohloride (3:0060) + AlQi in C8| gives (43) heptadecyl jMiUoiiaanyl 
ketone, m.p. 00-97° (43). — C + oyelohexene (1:8070) + AIOU pvee (44) a miit. of 
oyelolieqrl-jHdilonbipfaenyb.] 

(C + phthalic anhydride (1:0725) + AlCii u directed (46) (46) gives (03% jddd (46)) 
o•(4•(pi:hlllrDphenyl)benMyl]benIoic acid, eoloileea rods from AcOH or toluene, m.p. 251* 
cor. (45), 240.6-250.6° (46).] 

The nitration of C doea not appear to have heen reported. 

C on ondn. with CiOi in AcOH yields (10) (25) p>«hlotDbensoic acid (3:4940), m.p. 
28r(10)(25). 

•.'im (1) Gombarg, Bachnaiui, J. Am. Ckem. Sae, 41, 2380-2343 (1084). (2) Weirebergar, 
Olnfcwild, Z. pkytik. Chem. B41, 1S6 (1033). (3) Fiehter, Adler, Heh, Ckirn. Ada 0, 284-266 
(1028). (4) Geliawn, Hermani, Btr. 18, 292 (1925). (5) Jenkine, McCullough, Booth. Ind, 
fflg. Chem. 11,31-34 (1030). (6) Elba, Haworth, Hey, y.CAcm.A'er. 1040, 1285. (7)LXlenun, 
V. Kleniin, Schiemaiiii, Z. phyirik. CXem. A-llO, 383-384. 388 (1033). (6) ruusa, J. Am. Chem, 
See. 371 (1941). (0) BruU, Gan. ekim. ital. 16, 24 (1936). (lO) Schulti, Ana. 174, 200-210 
(1874). 

(11) Adam, Ruawll, J, Chem. Sae. till, 205. (12) Kramers, Ann. 181, 142-145 (1877), 
(13) Bembereer, Ber. 61, 2315-2316, 2320 (1920). (14) Britton, Stoesser (to Dow Chem. Co.). 
UA. 1,885,754, Dee. 8, 1931; Cent. 1032, 1 1440. (15) Hale, J. Am. Chm. See. 64, 4458-4450 
(1932). (16) PraU, MbUmm (to F. Hawhig), Gar. 575,765, May 3, 1933; Cent. 1311. II 134; 
Gar. 580,512, July 13, 1983; Cent. U8S, II 1763. (17) Malowen (to Swann Kaaearrh, Ine.), 
UA. l,051,6n, March 20, 1934; Cm(. 1034, II 3183. (18) Foderd Phosphorus Co., Frandi 
702,407, April 9, 1981; Cant. 1031, U 2096. (19) Britton, Stoeaser (to Dow Chem. Co.), D.8. 

I. 800A27, Dec. 6, 1932; Cenl. 1831, II 2804. (20) Hodgson. Marsden, J. Chem. See. 1046, 211. 
^1) Bamberger. Btr, 80, 46!Me6 (1896). (22) Hey. J. Chem. See. UM, 1967. (23) WidamI, 

Rarawajeu, Ann. 481, 166-169 (193(1). (24) Bdmkeu, Golissen, Bee. trap. cAim. 4^ 871 (1924). 
{26) Bahaghd, Hofmann, Btr. 38, 592 (1939). (26) do Pent Co., Brit. 406,319, March 22, 1934; 
Cent. 1084, 1 3801. (27) Britton (to Dbw Cluan. Co.). UA. 1,996,744, April 9, 1935; Cent. lOU, 
U 1062. (28) Britton (to Dow Chem. Co.). UA. 1,050,283, May 15, 1034; Cant. 1184, II 1668. 
(28) Boodk (to Swann Raaearch. Inc.), UA. 1,025,367, Sept 6, 1933; Cant. 1184, 1 128. (30) 
Gniigina, Stirton. huL Eng. Chem, 88, 1051-1(163 (1926). 

(81) Booth (to Swann Raaearch, Ine.), UA. 1,954,460, April 10, 1034; Cant. llM, II 1846. 
(83) MOlhw, T6pd, Btr. 71, 285 (1930). (33) Morton, LeFavra, HedianbMIniar, J. Am. Chem. 
Sae. 16, 754-765 (1038). (34) Clapp, Morton, J. Am. Cham. Sae. 88, 2074-2076 (1937). (36) 
Bach man n, Wiaelogle, J, Org. Chm. 1, 371-372 (1036). (36) Morton, Myles, Ehnaraost, Org. 
Sgnlhnei tS, 05-07 (1943). (37) Morton, Emerson, J. Am. Chm. See. 61, 1048 (1037). (88) 
Morton, Btavena, /. Am. Chem. Sk. 68, 4029-4030 (1031). (39) TTorrall, J. Am. Chem. Aos. U, 
666 (1930). (40) Worrdl, /. Am. (Them. Ase. 18, 2048 (1030). 

(41) Worrell, J. Am. Chsm. Soe. IS, 2034-2085 (193(0. (42) Schumb, Ackemno, Saihl, 

J. Am. Chm. Sec. 16, 2487 (1038). (43) Balston, Christenaen, Jnd. Eng. Chem. H, 104-106 
(1087). (44) Martin. Golemao (to Dow Cham. Co.). U.S. 1,060,984, Aug. 14, 1034; Cent. IIH, 
18358. (45) Groggina, /Mi. Eng. Cham. 18, 622 (1030). (46) Groggins, UA. l,78e,636i 1.786r 
688. Dae. 80, 1980; (bnt UH, U 3157-3158 (1031). 
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MJP. 7B.*« (1) 

78* (28) 

77- 78* (2) 

78- 77* (86) 

76* 0) (4) 

78.S-76* (5) (37) 
78-77" (ft) 

78* (7) 

78-78* (8) 


BJ.888*ct7Tlmm.m 

888^388* (8) 


Bd.VII-419 

fnf(8S7) 


ColoilcH ndb. fran ale., 80% ale., or ether ale. — Eai. aol, hot ale. bnt qwi. inli 
edd ale., eaa. eol. ether, epar. aol. odd Igr. [For aeaich for poaaible polyotorpliK foma 
see (4) (8) (10).] 

[For prepn. of C from benzoic arid (1:0715) + chlorobenzene (3:7003) with AlCIi 
(82.4% yield C + 11.9% 2-chlorobenzophenone (3:0715) |1)), or with P^s at 180-200” 
(5)i Bee indie, refs.; from benzoyl chloride (3:6240) + chlorobcoizene (3:7903) with A|Gb 
(yiddfl: 07% (37), 86% (8), 80-00% (7) (11), 45% (4), 40% (2)) (3) (aome i^oro iscmier 
bIbo being formed (12)) zee indie, reffl.; from p-chlorobenzoyl chloride (3:6550) + faenicpe 
with AlCb (84.6% yield)Boe(6); from tetra-(^hlorophenyl)ethylene glycol 5M-(magiiBriuia 
iodide) in quant, yield Is or Qs see (13); from p-chlorobenzobydrylidene-a-phenylethyl- 
amine by liydrol. with warm dil. HsSOi see (8).| 

[C on reduction with Al/Hg in 80% jdc. (.3) (14) or with 3% Na/Hg (7) or on boilg. with 
ale. KOH for 2 days (15), or expoRure to sunlight for 7 days of its soln. in isopropyl sb. 
contg. Na isopropylaie, gives (85% yield (3) (14). 80% yield (16)) 4-chloropheny!-phen7l- 
caibinoL. (4-chlorobefiiohydrol) [Beil. Vl-680, V1i.(327)|, m p. 67.5” (3) (14), 62” (7), 
accompanied by a little (14% (3) (14)) a,a -diphenyls, a -Us- (4-chlorophenyl)ethylene 
glycol (sym.-4,4'-dichlurobenzopiDacol] [Beil. Vli-(523)], m.p. 179” (3) (14). — O with Zn 
•f AcOH yields 4-chlorobenzohydryl oretate (12) or a mixt. (7) of 4-GtilojobeiiioliydKl 
(above) + the corresp. pinacol (see below).) _ 

[C with Mg + Mgls in ether + UHb or C in very dil. ale. soln. in sunlight t7) gives 
(94% yield (13)) sywi.-4,4'-dichlorobeiizopinarol,m.p. 172-178“ (see above). — C with Zn 
dust + HiSOi in aq. AcOH yields (12)sym,-4p4'-dichloriw«4)ensopinB4ioiiii0 (spm,-^4'-di- 
cUoratetraphenylethylene oxide) [Beil. XVlli-(45)l, ndls. from AcOH, m.p. 220” dee. (12)a 
— For oxidn.-ieductn. potential of C see (35) J 
[C with cone. HI -h nd F in AcOH refluxed 14 hrs. gives (7) 4-chlorodiphenylin8thaiifl 
[BeU. V-fl90, Vi^(278), Vr(fl00)], b.p. 298” at 742.5 mm. (7).] 

[C with dipbenylmethyl sodium (bensohydryl-sodiiun) fdlowed by aq. gives (18) oiw- 
resp. tertiary ale., vis., beniohydryl-^hlorophenyl-phenyl-carbinol, m.p. 176-178” (Ig), 
which with acetyl chloride loses HiQ to give 4-chlorotetTaphenylethyleiie [Beil. Vt-( 876 ), 
Vr ( 679 ) 1 , m.p. 166 -ier (18). — C with MeMgl in dr>' ether yields (19) pHshloropbaiiyl- 
pben^^thyl-wbinol which on loas of aq. by btg. as directed gives (66% ovmB 

b p* note that tins prod* wift 
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Bii does not add halogen but rather evdveB HBr yielding (20) both eolid (m.p. 04-06”) 
and liq. fltereoiaomerB of jS-(4-chloiopheiiyl)H9-phenylvinyl biomide. — C with i9-(4-Ghloio- 
phenyl)'i9-pl^ylvinyl MgBr u direeted (2tS) givea l,4-di-(7K!blorDphenyl]-l,4klipheiiyl-- 
buta^enB-1,3, yellowish green ndls. from amyl ale., m.p. 230” (23). — C with triphenyl- 
' methyl MgBr in ether + GsHb, followed by dil. AcOH, gives (21) 78% yield 
dicUorobeniopinacol (see above) + 80% yield triphenylmethyl peroxide.! 

[G with ethyl bmmoacetate + Zn in dry CbHb gives (yields: 79% (22), 67% (24)) ethyl 
j8-(4-chlorophenyl)-^-hydroxy-^-phenyl-propiumite, m.p. 79-80.5” (22), 69” (24); this 
prod, on htg. with 85% formic acid gives (66% yield (24)) ethyl |9-(4-('.hlorophenyl)cin- 
namate, b.p. 210-212° at 13 mm. (24), or on hydrolj’sis gives (22) )3-(4rchloropheDyl)-^- 
hydfOxy-zS-phenylpropionic acid, m.p. 188.&-189.” dec, (22).] 

C with PCU at 150° gives (>ieldB: 90% (25) (27), 88% (26) (8)) a,a(,4rtrichloitMliphonyl- 
methane (4H!hlorobcn8ophGnone dichloiide) [Beil. V'-592, V]-(279)], b.p. 191-103” at 13 
mm. (8), 18»-m” at 12 mm. (25). Df » 1.302 (25), nj? » 1.6110 (25); this prod, with 
Zn dust refluxed in dry ether for 1 hr. gives (12';*£^ yield (25)) ajid-di-(pH3hlorophenyl)-a,^- 
di (phenyl }ethylone, mils, from ale., m.p. 202-203” (25). 

C fused with KOH /NaOH gives (28) bensoic acid (66%) + p-chlorobcnzoic acid (3 : 4940) 
(18%) + a little p-hydroxybenzoic acid (1:0840). — C with 10% aq. NaOH in pres, of 
Cu under press, at 190” yields (29) 4-h3'drnxybenzophcnone (1:1560). 

[C with NH| in pres, of Cu cpds. at 170-300° under press, gives (30) 4-aminobenzo- 
phenoiie (Beil. XlV-81, XlVi-(388)], Ifis. from dil. ale., m.p. 123-124”. — C condensed 
with NaNH.CsHB as directed (31) yields 4-anilinobenzophenoneanil, m.p. 56” (for other 
amines and use of products as antioxidants see (31)); note, however, that by a closely 
similar method (36) iM*hlorobensophenoneanil, m.p. 64-64.5”, con also be obtd.] 

C on dinitration with ahs. IINO3 gives (32) a mixt. eontg. 4-chloTo-3,3'-dinitrobenzophe- 
none, cryst. from toluene, m.p. 166”i 4-chloro-3,2'-dinitrobenzophenonp, cryst. from aln., 
nLp. 123.5”, and 4-cliloro-3,4'-dinitrobenzophenone, m.p. 136-136.5”. 

(ft 4-GhlDrobenzophenone oxime; This prod, is known in two stereuisomcric forms: the 
higher-melting isomer, m.p. 155-156° (6) (corresp. aretuti', m.p. 147-148° (6), cor- 
resp. benzyl ether, m.p. 74<75” (6)), which on Beckmann rearr, (6) (34) with PCU, 
with cone. H28O4 at 100”, or with AcUH/ArjO/HCl yields 4-chlorobenzanilidc, is in 
the light of modern view's on iran$ interchange regarded os the syn-(p-chlorophenyl) 
stereomer; the lower-melting isomer, m.p. 95” (6) (corresp. acctiite, m.p. 105-106” (6), 
corresp. benzyl ether, m.p. 98-99° (0)), which on Beckmann rearr. with PCU fields 
benE-p-chloroanilide, is now regardtxl as the trans-(p-chLoFophenyl) sterenmer. [A 
mixt. of these two stereoisomeric oximes eontg. 56% high-melting form + 44% low- 
melting form (33) is obid. from Cl with NHsOH.HCl -|- pyridine in abs. ale. (33) or 
from C + NH2OH.HCI + dil. ale. KOH (6); the two isttmers are separated by means 
of their different solubilities in ale. (6) (34). — Note that the lower-melting isomer 
is itself converted to the higher-melting form by htg. 3 his. at 100” (6) and also (in 
part) during Beckmann rearr.] 

O li^Oiiorobeiizopheaone phe&ylhydnzoDe; cryst. from ether /AcOH, m.p. 106” (34). 
[From t with phenylhydrazine or phenylhydiazine acetate in ale. ns directed (34)J 

4-Chlorobaizopheiume p-iiitro|^enylhydrazone; unreported. 

(ft 4'4:Uorobenx<vheAone 8,4-dimtroplienylhydnzoae; m.p. 184-185” (Heilbron). 

i;19U (1) Newton, Groggins, Ind. Eng, CAem. 27. 1398 (1935). (2) Wogerhoff, Ann. M. 
5-11 (1889). (3) Cohen, Etc. trav. chim. S8, 116, 125 (1919). (4) Schauni, Ungor, Z. anarg, 
aUgm. Chem. 188. 91-93 (1923-24). (5) Kolkrits, Mere, Ber, «, 647 (1873). (6) Demuth. 
Dittrich, Ber. H, 3600-3614 (1890). (7) Montagne, Ree, Ircu. ehim. M. 262-267 (1907). (B) 



217 SCfUDB 

IdbdM, WOm, J. Chmn, 8ae. MI, 1S(0> (9) Sebtuin. Atm< M. M (USB). (10) fiehm, 
NaunHiDt 2. miorg. dOgm. Chm. M, 223 (IMS). 

(11) QomberR, Clone, Btr. Mb 3278 (IB06). (12) Montaine, Eirpil, Rte. (me. dkfn. M, 1S8, 
143. 145-147 (UlO). (13) Gomherg. Barhmenn, J. Am. Chm. Sec. 4 $. 23S, SSO (1927). (14) 
BSeaeken, Cohen, CeiU. UU, 1 1376. (16) Montagne, Ste. tm. chm. n, 334-336 (1908). 
(16) Baohmenn, J. Am. Chm. Boe. 61, .394 (1938). (17) Ctdien, Rte. Irai. ehtm. U, 26B 0930). 
(18) Bencmann, J. Chm. See. IM, 412-413. (19) Bergmann, Bondi, Ser. N, 1468 (1981). 
(20) Berttmann, Engel, Meyer, Ber. H, 466 (1982). 

(21) Bachmann, J. Am. Chm. Hoc. 63, 2762 (1681). (22) Alexander, Jaeofay, Fueon, J. Am. 
CAem. Sac. 67, 2209 (1935). (23) Uef. 24, p. 256. (24) fiergmann, Hofoann, Meys, /. pmkt, 
Chm. (2) 166, 261 (1932). (25) Prire, Fantn, J. Am. Chm. See. See. M, 2726-2727 (1942). 
(26) Petereon, Am. Chm. J. 41, 332 (1911). (27) Morgan. J. Am. Chm. Bee. 88, 2100 (1816). 
(28) Lock, BAdiger, Ber. 72, 86S (1930). (29) Britton (to Dow Cbem. Co.), U.a 1,961,630, 
June 5, 1934; Cni(. 1134, II 1646. (30) Britton (to Dow Chein. Co.), V.S. 1,946,068, Feb. 6, 
1934; Cent. 1134, 1 3396. 

(31) Britton, Heindd, Bryner (to Dow Chem. Co.), U.S. 2,063.868, Dee. 8, 1986; CaU. 1917, 
I 4550; C,A. II, 70S (1937). (32) Montague, Bir. 41, 2274-2276 (1016). (33) Badunaan, 
Barton, J. Org. ('Ami. 3, 303 306 (1938). (34) Overton. Bn. 16, 27- 28 (1893). (35) Adkilli, 
Cox, J. Am. CArm. ^uf. N, 1153 (1938). (36) Britton, Bryner (to Dow Chem. (3o.), U.S. 1,938,- 
800, Dee. 12, 1933; Cent. 1934, 1 3801. (37) lioreberdl. Adkiua, J. Am. CArm. See. M, 5 (1088). 


1918 Dl-(TBICHLOROMETByL) 
CARBONATE 

(TriphiiKKoiic, pcreUurudinictbyl 
carbnnAte, hesirhlorodiroethyl 
curbunato) 


OCCU 

d^) 

\ 

(xxn. 


CtO,a« 


M.P. 78-79° (1) 

79° (2) (3) (4) 


B.P. 203" at 760 mm., si. dec. |3) 
124" at 60 mm. Cl) 

117^ at 36 mm. (2) 

105" at 22 mm. (2) 


Bail, m - 17 

mr( 8) 


Cryst, from anhydrous pthor (1) ( 2 ) or pet. eth. |4). ^ DiflafP’eoable penetrating odor; 
attacks rourous memlirane. 

C oil dialn. disnocuitea slightly into jihosicpne (3:5000^ and diphosgeiie (trichlorometfayl 
ehloroformate) (3:5515) (4) (5); snlid C wJien mixed with powdi^red charcoal and heaM 
to iuHt ab)ve m.p. rapidly deromposes t 4 ) phoiffgCTii; (3:!)000) (5). 

(For prepn. of C from dimethyl cuiijoiialc (I'.IUUG) by chlorination in sunlight see fl); 
frommeth}'] [‘lilorofonniito (3:50751 hy chlonnatiuii see ( 2 |.l 

C on treatment iit 20 " fur 1 hr. with Na^l in acetone evolves CO and separates iotBne to 
84% of amt. ex|>rcssed by the reactn. CI 3 C.O.CO.O.CCI 3 + 6 XaI — ♦ SCO + 3Is + 6NaCI 
J8). 

C with most reagents bi^haves like phosgene,; e.g., C witli alcohols gives ullimatflly 
dialkyl carboiintcs | 7 ); C with aniline in ether (7) or aq. (2) gives J^.^T-diphenylurea, m.p. 
233° 17); C with phenol + aq. NaOH gives yield (7)) diphenyl carbonats (1:2335) 
cryst. from ale., tti.p. 77.5-78° (7). 

[For use of C in prepn. of acid chloiidi'S of carboxylic or sulfonic acids see ( 8 ); similaily 
C htd. with anhydrous NaOAc yields AcsO (9).] 

1:1115 ( 1 ) Caiin(‘let, Ser. 13, 1697 - 16 IK) (IBSO). ( 2 ) Grifoiard, Bivat, Urhain, Ann, ehm, (9) 
U, 263 - 2 fi 5 ( 1920 ). ( 3 ) Kliog. Florcntm, Jaroh. . 4 nn. chim, ( 0 ) 14, 208-210 ( 1920 ). ( 4 ) 
Marotta, 6*azz. cAiini. ifal. 61, 959 ( 1029 ). (5) Hood, Murdock, J, Phys. Chem, 33, 508-512 
( 1019 ). ( 0 ) Perret, Hiethler, Canipt. rnicf 233, M-S 7 ( 1936 ); C.A. 86, 7423 ( 1936 ). f 7 ) NekiWh 
BOW. Melnikov, J. prakf. Chm. (2) 181. 95-96 (1930). (8) Bril. 401 . 043 , Dec. 14 , 1033 ; CmU. 
1134, n 2133 . ( 9 ) Melnikov. Sidorova. J. Gm. Chm. (U.S.S.li.) 1, 740-742 ( 1931 ); €,A^ 
3234 ( 1932 ); Cenf. 1183, 11 2313 . 



SilMMsmO 


DIVimON A 


a48 


8 : 10 M l,iMCBl0KD4>(»4!HL0E0PHniTL)* 
^(^CBLOKOPSBI^rL) 
flBnERI Q 


ILP. 7&4-7M°isar.(l) 




GuBA BdLBJf.ASO 


Bwlanpilar pi. from MeOH or EtOH. 

[For prqn. of C from l,14-trichlo«>>2-(oHdiloioiAMi]il)<8-(pi«bloropheiiyl)etlum 
f'ay-DDT’*) (3:1820)b]reliniiiutionoflHCI witiiolc. KOHonnfluzingS^. I^% 
jiild) lee (1).] 

6 m oxidD, with CiOi/AeOH gives (1) 2,44iehloitibeDiopbeiume (3:1665), m.p. 618* 
65.2' oor. 


tilW (1| Hiller, Birtlett, Drake, Newman, Oiitol, at il„ J. An, Chm. 8oe. IT, 1599, 1603 
(1945). 


8:1B80 IAB'TSICHLOROHAPBTHALESE 


ILP. 7B* (1) 

78-78.5' (2) (4) 

77' (3) 

(SHlaxl.) 

Gr^rt. volatile with steam. — C if fused at 79’ in cap. m.p. tube, and then allowed to 
eodi doidy in the bath or rapidly in air, loUihfies at 69” to a translucent cryst mam wbich 
^ the temperatuR is imm^ately raised) melts at 74' but if allowed to remain at or 
below 69* for a fw minutea becomes opaque and then melts at 79° (1). 

(For prepn. of C from l<Ghlonh5«ulfonaphthylamine'2 [Beil. XlV-7601 via diasotiiation 
and use (d CutCli reactn. see (1) (4); from l-chloro-T^itionaphthalenesulfonic aeid-5 
[Beil. X1-17QI (3), 2«bloiD-l-nitroiuq)hthalene8ulfonyl chloride^ [Beil. XM691 (3), 2- 
chloionaphthaleDe-l,64ai-(Bulfonyl chloride) [Beil. XI'2131 (5), or l,2H]ichloionaphthalene- 
Bulfonic add'd [Bdl. XI<1631 (2) with PCli see indie. lefa.j 
(C treated with ClSOiH in Cfi| and conv, to K salt as directed (1) gives a mixt. eontg. 
70% (lem sol.) K l,2,84richloronsph1halene8alfonBte>X (coriesp. sulfonyl chloride, m.p. 
146*) and 30% (more sol.) K l,2,54richloronBphtluilenesulfoiiate-Y (eorresp. sulfonyl 
ohhi^m,p.l79‘).] 

8:1116 {1) THmar, Wynne, J. CKm. Boc, 1141, 247, 351-252. (3| Annatnng, Wynne, CAam. 
Naim A, 183 (1689). (3| Qeve, Chm, Ztf. 12, 398 (1863). (4) Anmtrong, Wynne, Frae. 
Ckssi. Soc, JBSI, 66, 49. (S) Aimstroni, Wyiuw, Chm. Jftiu 0, 164 (1890). 




SOUSB 




8rl9M t,14>Km0R0-M- Ci^lA 

BgH M I Y LIT mUMa \ 

cy 

M,P. so* n){2) B.P.38e*eor. (5) (B) 

(5) (6) (131 81&8‘ ew. (7) 

7B.O-7A0‘ (3) SIS’ 0.0. (5) (6) 

78.S’ (4) 


■BAT^tW 

Vr*" 

VrVtf) 


CkdnIeH oryrt. from •k.; 100 pte. 00% ale. iBs. in cold 11.01 pto. C, on boilg. 19X1 pk. 
C ( 8 ). — C is eu. Ml. ether, ClHCla, or CBi; lem m in ale. or CA. 


PREPARATION OF C 

(For pnpn. of C fmn l,l,l-tTichloro-2,2-diphenylBtluuie (8:1^) by oiditling out 
1 HQ on diata. (9) ef. ( 10 ) ( 6 ), or with ale. KOH ( 2 ) ( 1 ) (for atudy ef rate lee (11|), at 
ale. NaOEt ( 1 ) see indie, refs.; from uiuvin.-diphenyl«thane (Beil. V-005, Vi-(285), Vr(liOB)] 
with Qi at 100-150° in quartc flaak in light for 10 bra. followed by diatn. at old. pnei. 
(10% yidd) aee (3); from uiMpffi.-diphenylethylene [Beil. V-63B, Vi-(306), Vr(S43)] with 
Qi followed by dietn. aee ( 12 ).| 

[For fonnn. of C from a,i»dichlonHl,SdiphenyIpth>lene eolfide (QiO— C(C^i)i) Iqr 

\/ 

B 

htg. at 100 * for 2 hn. (or for ehorter time at 160°), or by boilg. with MeOH, or btg. with 
Zn aee (13); from a,or<lichloro-S,S-diphenylethyl p-tolyl aulfone with PQi at 200^ for 3 hn. 
aee (4); for fonnn. of C during condenaation of rUoral (3:5210) with CA + AlQa in C 8 i 
aee ( 10 ) ( 6 ).] 

CHEMICAL BEHAVIOR OF C 

Rednctiaa. (C on nduetion with cone. HI + P at 170-210* girea (7) iaitpiii.HSplniqrl> 
ethane [Beil. V-605, V]-(286), Vr(509)] and biboniyl (1:7140).] 

Addlto of hologena. C with Qi in dry CHQi a^ 1 mole halogen glTing ( 6 ) (5) 
l,l,l,Z 4 etrBchloro' 2 , 2 -diphenylethBne, m.p. S5° ( 0 ). — C with eaceaa Bri htd. on aq. bailh 
tuU exceaa leagt. evaporatea givea ( 6 ) l, 2 ^bromo-l,l-diohbro- 2 , 2 ^pheny]ettiaiie, oiyit. 
from ale., m.p. 120.0-120.5° ( 6 ). 

Behavior with alkiliei. [C with aq. NaOB at 15(F, or with ale. NaOH in B.t. it 100 *, 
ia Bubetantially unaffected iritiun 24 hrs. (3); however, C with ale. KOH in itaiidmHtHl 
bomb at 150° for 24 hn. givee (73% yield (3)) diphBn:dncetic acid (1:0765), m.p. M?* 
148° cor. (3) cf. (1). — Note also that, although C with dry NaOMe in C^( doM not 
react even in 8 .t. at 180° for 36 hn. yet C with dry NaOMe (2 molea) on dirwt diatn. givaa 
diidunylaoetylene (tolBne) and other produeta (16).] 

[Note oleo that C with No phendate at 225° for 24 hn. givea (3) a-hydrDiy-a,(»^plMnyl. 
acetaldehyde diphenylacetd (beniilaldehyde diphenyiaeetol), m.p. 111 . 6 *- 112 ‘ (3).] 

Behavior with BiSOi or HHO|. Ftih Hi^Or. 6 with cone. H 1 SO 4 on warming fint 
becomae yellow, then dork green, later violet, and ultimately btowniah red. (5) ( 6 ). 

IFtih SNOt, C on addition to 12 pta. ice-cold fumg. HNOi and aubaequently pouring 
onto ioe givea (14) l,l-diehloro-2,2AM-(p-nitrophBnyl)ethylena, yellowiah ndla. ffom Int 
nio., m.p. 172° (14); note alao that from the mother liquon of recryatn. then can aho be 
obtd. Bome 4,4'-diiiitiobenBo|dianona, m.p. 188-189°, leaulting from bow ahnultaMeni 
oiidn. (14). 



8:1988-3:1945 


DIVISION A 


SabiTior nitfi ictiva metali. |C with li in diy ether followed by tieatinent with ale. 
gira acDOiding to conditions (16) (17| (18| either or both l,2,;{-triphenyliiaphtha]ene, m.p. 
151--152'’ (16) (17) (18) (mononitro deriv., m.p. 200-20r (18)), and l,2,3,4rtetrapheiiyl- 
butadiene-lfSi m.p. 183° (18) (17) (16); for explanation see (IS).] 

1:1118 (1) Harru, PVankfurtor, •/. Am. Chem. Soc. 48, 3147-'3148 (1026). (2) Bayer, Bef. I, 
223 (1873). (3) Sheibley, Phitton, J. Am. Chxm, Hw:. 62, ^0-841 (1940). (4) Kohler, Potter, 
J. Am. Chem. 8oc. 67, 1321 (1935). (5) BUU, Ann. 216, 240-^241 (1897). (0) Bilti, Ber. 26, 
1965-1956 (1893). (7) Rodako, J. liuH. P/iys.-Cknn. LScir. 21, 424 (18b9). (8) Elbe, J. prakt. 
Chan. (2) 47, 78 (1893). (9) Goldachmiedt, Brr. 6, >.)h7 (1K73). (10) Biltz, Ann. 226, 221 (1897). 

(11) Brand, Buese-Sundennann. Ber. 76, 1K22, 1S28 (1942). 112) Hepp, Bit. 7. Ull (1874). 
(13) Staudinger, Siegwart, Belv. Chim. Ada I, 846 (1920). (14) Lange, Zufull, Ann. 272, 2-3 
(1892). (15) Staudinger, Hathaani, Hdv. Chim. Acta 6, 648, 664 (1922). (16) Srhlenk, Berg- 
maim, Ann. M, 72-75, 80-81 (1928). (17) Bergmauii. Schreiber, Ann. 666, 118-120 (1933). 
(18) Smith, Hoehn, J. Am. Chan. Soc. 62 , 1184^1187 (1941). 


8:1940 t,l-OICHLORO-2,2- 
D1PHEN7LETHANE 


*'^^0-00, 

cyii 


CiiHiiGli 


Bell. V - 600 
Vi-(286) 
V2-(510) 


MJ». 60° (1) (2) B.P. 285-305° dec. (1) 

74^75° cor. (3) 

74° (4) ( 6 ) 

Colorlesfi cryst. from ale. — G is cos. eol. ale., ether, acetone, AcOH, Igr., or CHCb< — 
C with oonc H 8 SO 4 or nith AlCla gives a red color. 

[For prepn. of G from dichloroacetaldehyde diethyLacetaJ (3:6110) with CoHe + cone. 
H 16 O 4 (1) (5) (3) (yicldfi not reported) sec indie, refs. ; for formn. of C from dichloioaeetalde- 
hyde (3:5180) with CaHa + AlCla (6), or from i,l,l-trielJoru-2,2-diiihonylothane (3:1420) 
during reduction in ale. /pyridine with + Ni (7) or during eleetrolyiie redurtioii aa 
specified (8) (9) (2), see indie, refs.) 

C on distn. at ord. pres. (1) or with boilg. ale. KOH (1) or NaOH (2) iosps HCl giving 
l-chloro-l,2-diphcnylethylene [Beil. V-639|, m.p. 42°. — Note, however, that C with KNHz 
in liq. NHa (3) (5) not only loses HCl but the resulting intermediate reacte further with 
rearrangement giving (91% yield) diphenylacetylene (tolane) [Beil. V-6.56, Vi-(319), 
Vr(568)]. 

C on boilg. with aq. is iwt hydrolyzed and uo trace of the expected diphenylacetaldehyde 
results (1). 

G on addition to fumg. HNCb at 0°, stdg. 24 hrs., and pouring into aq. gives |] ) a dinitro- 
bensophenone of unknown structure (corresp. phenylhydrozonc, m.p. 234° |1)). 

1:1646 (1) Buttonberg, Ann. 276, 324-327 (1894). (2) Bmnd, Bcr 46, 2037<2941 (1013). 
(a) Coleman, Holst, Maxwell, J. Am. Chem. Soc. 68, 2312 (1936). (4) CumbeB. Ann. cAim. (6) 

12, 271 (1887). (5) Coleman, Maxwell, J. Am. Chan. Soc, 66 , 132" 134 (1934). (6) Ddocre, 
BiiB. soc. cAim. (3) II, 858, Note 4 (1895). (7) Brand, Horn, J. jirdkt. Chm. (2) 116, 353, 361 
(1927). |8) Brand, Z. BfekerocAm. II, 669 (1910). (9) Brand, Ber. 64, 1987 (1921). 


8:1945 14 , 2,8,4, 4-HEZACHLORO- 
BnTEllE -8 

(solid stereoisomer) 


□ a Cl Cl C 4 H 1 GIB 

(!:i da 


BeU. S.IT. 11 


M.P. 80* (1) 

[5m also liquid Elereowmer (3:9046).] 



M SOLIDS 

ColiirleiB Bhining Ifta. ak.) with camphoiBceouB odor. Eas. sol. ether,. 
CHCb, or CQi. 

[For prepn. of C (100% yield (1)} from the solid stereoisomer (3; 0870) of l,2,3,44etrw- 
chlorobutadieiie-1,3 sec (1); for formn. of C from 1,1,2,2-tetraGhloroethane (acetylene tetrar 
chloride) (3:5750) by actn. of u.v. light see (1).] [Note that octachlorobutane (3:2000) 
has also been reported in same rcactn.] [For formn. of C' together with its liquid stereo* 
iaomcr (3:0046) by actn. of Clj upon the high-boilg. fraction obtd. in the piepn* of tri- 
chloroethylene (3:5170) from 1,1,2,2-tetrachloroethane (acetylene tetrachloride) (3:5750) 
seejl).] 

C in air. refliixod with Zn/Cu couple for 1 hr. yields (1) the solid stereoisomer of 
l)etrBchlorobutadicnc-l,3 (3:0870), m.p. 50° |i}. 

S:lt45 (11 MQller. nother, Bar. U, 589-600 (1931); C.A. 25, 3956-3957 (1931). 


3:1900 PIPERONYLOyi CHLORIDE C^gllAO 

(3,4-lVletliylenedioxy- 
benzoyl chloride) 

M.P. 80° (1) (2) B.P. 155° at 26 mm. (2) 

140-141° at 6 mm. (1) 



BeU.Xa-270 

ZBj-— 


[For prepn. of C from pipcronylic acid (1:08651 «rith expense SOCla at 100° |1) or in 
CgHa (90-05% yield (4|), or with PCU (2), see indie, refs. — Note, however, (hat at hi|d^er 
temps, the dioxym(>tbylene group is also atttu*ked; e.g., piperoiiylir acid htd. in a s.t. with 
HOQs at 180-200° for 8 his. (1) or refluxed 3 hrs. with 3 moles PCls (1) yields ^,fHilichlotD- 
pipcronoyl liiloride [Boil. XlX-272, XIX i- (743)], b.p. 149-150° at 12 nun. (1).] 

[C with diozomethanc yields (3) pipcronyl diazumethyl ketone which with ammnnU 
yields (3) homopipt'Tonylamidc, m.p. 173°; C with ethyl Bodiivacetoacetate in dry ether, 
followed by hydrolysis (os specified (4)) of the acetyl group, yields ethyl piperonoylaoetate, 
m.p. 42..?° (4).] 

C on hydrol>wi8 with oq. yields piperonylic acid (1:08651, m.p. 228°. 


O Piperonylamide [Beil. XlX-270]: this, from ale., m p. 160°. 

O Piperonylanilide [iV-phenyl-piperonylamide]: cryst. from dil. ale., m.p. 146-147* cor. 
(5). [From C + 2 moles aniline in CgHg (5).] 

(g Piperonylo-p-toluidide: cryst. from dil. ale., m.p. 149-149.5° cor. (5). [Similarly 
using p-toluidinc (5).] 

0 Piperonylo-a-naphthalide: cryst. from dU. ale., m.p. 192-193° cor. (5). [Similariy 
using a-naphthylamine 151.] 

0 Piperonylo-P'^ldithalide: cryst. from dil. ole., m.p. 156.5-157° cor. |5). [Similariy 
using /S-naphtbylaminc (5).] 

SilM (1) Barger, J. Chan. Sac. N, 567-568 (1908). (2) Perkin, Robinson, Chm. Newa M, 
293 (1905). (3 1 Arndt, Eisteri, Ger. G50,TOG, Sept. 30, 1937; Cent. 1937, II 4390; C.A. II, 696 
(1938). (4) Bnichhausen, Gerhnrd, Ba. 73, 835-836 (1939). (5) Gertler, Haller, /. Am. Chm. 
Soe. 14, 1741 (1942). 


l,14.TRICHLORO-2-METHn«- CHi 

PROPANOL-8 BTOFATE CH,-0-Ca,.Hrf) 

ILP. 80-81° 

See 3:2662 under anhydroue produeL 





DimON A 


8il97« UI-niCBLOlO. a GiiHA mv.m 

VAFBIBALnn Vr- 

<A> 

]|.P,N.5*-81'|1) (2) 

[ForimpL of C fnin 3,MiclilonmaphthBleneBulfoiiyl ehlorido-l |1|, from Ikhloiuiqih* 
tliilaw-l,A^(nilfonyl ohloiide) [Ed. X1^12] (2), from 34UorQnaIlhthAlel)^l,04iF 
^ulfoqi chkni^) [Beil. XI*2U] (2), from l-c}iloronBpbthBlenfr4,Mu>(Bu]fQDyl cfaloridB) 
IBefl. XI*217] |3|, or from l4itroimplithaleiie^,6^(Bulfonyl chlaride) [Beil. Xl-2181 
(1| (3) (4), eaoli with FCli ae directed, see indie, irfe.) 

[C treated with QSOjH in CS| and ])rod. converted to aodiom aalt yields jl) sodium 
l,3,64tiehlorQnaphthalenesulfonBto-7 (eorresp. sulfonyl chloride, m.p. 166‘ (1)).] 

IrlfU (1) INmer, Wynne, J. 5oe. INI, 247, 253, 266. |2) Armstmig, Wynne, Chm. 
JViHi M, 164-165 (1800). (3) Armstrong, Wynne, Ctem. Ntm 71, 254 (1895), |4) Aimstrong, 
Wynne, fne, Chm, Sac. 1816, 81. 


3:19S0 l,S-DICHLOROHAFHIEOL-2 


liP. BO-Bl’ HI 

7B’ |2| 



Beil. VI -649 
Vli- 
VIr(604) 


Nds. from Igr.; eas. sol. ale., ether, AcOH, or CiHs |1|. 

^ pre(m. see Bed. VI449 and (2}.] 

C in AcOH oxidiied with cone. HNOi (D > 1.42) yields mainly S^hloronaphthoquinone- 
1,2 [Bed, VIl-720], ted ndls. from CHOi, m.p. 172° |1). 

. C in ak. boiled 15 hts. with coppered Zn dust yields 3H:hlorDnaphthol>2 (3:2545), m.p. 
93” (4); but C is not reduced by Ns /Eg (3|. 

[For study of reaction of C with alkali sulfites see (5).] 

(D l|B*Dldiloro>2-tisphfhjl acetate; from C + AcQ; m.p. 79-80” (1). [Note that this 
m.p. is cloee to that of original C.] 

1:1611 (1) ZinckB, Ber. n, 8386-3387 (1888). |2) Fries, SchimineiBchmidt, Am. IN, 207 (1080). 
(8) Marsobalk, BtiB. sue. ekiin, (4) N, 1361 (1028). HI Hsniwri, Spender, Schmid (to I.Q.), 
Gar. 431,165, June 30, 1026; Cent. IIN, 1106 (1026). |6| Marselulk, BulL ton. chun. (4) 46, 
651-463(1020). 



CHAPTER VI 
DIVISION A. SOUDS 
(3:3000-3:MB9) 


1:1000 MiSAIAM-OCTA. 
CBLOROBOTAHS 


ILP. Bl* ID 


Cl d a Cl 

is i!)! Jn da 


GiHiCli 


B(ASil.lO 


Coldriefla cryst. fiom aln. with odor rewmbling honey. 

[For formn. of C from l,l|2,2-tetru:hloroethiUie (usetylene tetrnehloride) (3;S7fiO) by 
protiuted action of ultm-violet light see (1); conddenble amts, of diehloroneelu ^ 
(3:0208), m-p. 10.85°, and anall ante, of oxalic acid (1:0445) ate alao formed (1), ud 
the loBd ateieoiaomer (3:1045) of l,l,2,3,4,4rhexachlorobutenfr-2, m.p. 81” has atao been 
reported (3) from the aame teartion.j 

[An octachlorobutane of ffl.p. 75.0-76.0* obtd. (2) from trichloroethylene (3:5170) by 
aetn. of Fa is not regarded (2) as having the atnicture of C.] 

B:MH ( 1 ) Midler, Luber, Btr. U, 085-987 ( 1932 ). ( 2 | Mdler, J. An. Chm. fee. II, 343 (lOiQ. 
| 3 | Mailer, Bather, Btr. 14, 599 ( 1931 ). 


3:1100 MA-TRICHLOROTOLIIEIIE CH) CtH|C1i 



BeRV - 199 
Vi.(lM) 
Vi-(sn) 


M.P. 88.4° (1) B.P. 829-830° at 716 mm. (2| 

68* (2)13)14) 830° at 7U mm. (4) 

(5) 

81-92° (8) (13) 

80-81° (6) 

White ndls. or Ifta. from air. [For aepn. of C from 2,3,4-trirhlorDtoluene (3:0428) by 
nilfonation of latter under oonditiona not affecting C see |2) (7).] 

[For piepn. of C from 4,59irblor»-2-B]ninotoluene [BeiL XII'SST] (8), or from 4,6> 
did)lon>34minotoluene [Beil. XIl-872] IB) (5), or from 2,5^chlot»44minotalnmm 
[Beil. XII-OBO] |3), via diaaotisation and use of CinCIt reartn. aee indie, refs.; from tduen 
+ Alda with SOiCli at 70° (40% C + 34% 2,3,44rirhlorotoluene (3:0425) (1)) see (1).] 
[For formn. of C (together with other producta) from toluene with di |B) in pies, of 1| 
(10) or Modi 111) or FeCli (11) on ailica gel (4), or by ehwtrblyBiB in Hd/AcOH sols. 
(12), aee indie. iefo.| from (nrhlorotoluene (3:^45) or jKhloroUduene (3:8287) with Qi 
in pni. of Modi or Fedi ace (2); from 2,4<dichlorotoluene (3:6290) in pna. of Al/B| 
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2U 

(18) or FIb ( 6 } or from 3,4-diofalorotnluene (3:6355) in ]ira. of Al/Hg |1S| bn indie, nfi.; 
from Hdium p-tolueneguUonate with Cli sm (14).] 

[C with (% yiekb (15) 2,4,S-trii:hlorobenml dichloride (3:6910) (together with otiier 
pndueti).] 

C on mononitration, e.g., by eoin. inHNQs (D » 1 A 2 ) yidde (16) ( 2 ) ( 8 ) 2,4,64riehIoro- 
34 itrotohiene [BeU. V-333], ndis. from elc., m.p. 92° ( 2 ), 91<92‘ ( 8 ), 88.5-90.5° (17), 
68 A* (16) (note that the isomeric 2,4,5-lrichloro-6«itrotolucne (prepd. indirectly (18)) 
haa ffl.p. 93-94° (16)); C on dinitration, e.g., on warming with a mixt. of HNC^ (D > 1.5) 
+ cone. H 1 SO 4 , yieUs (16) ( 2 ) ( 8 ) 2,4,5^trirliloro-3,6iluutrutoluei\e [Boil. V-346], ndb. 
from ale., m.p. 227° ( 1 ) (2), 226-227° ( 8 ), 226° u.c. (18), 225° (16). 

0 on oxidn. with KiCciOt + DcSOi (19) or with dil. HNOi in 8 .t. at 150° ( 8 ) ( 6 ) yields 
2,4,&-trichlorobeDZoic acid (3:4030) q.v. 

l:nM (1) eilberrad, J. am. Soc. 127, 2681 (1825). (2) Oeelig. Atm. 217, 131, 140, 166 (1887), 
(8) Morgan, Drew, J. am. Soc. U7, 789 (1820). (4) Firth, Smith, J. C/im. Soe. IIM, 338. 
(5) Muaante, Fueeo, Oaa. dim. ital. M, 64S (1936), (6) Flildniaii, Kopcliiiwiiarh, Arch. Pharm. 
na, 403-495 (1835). (7) Prenbdl, Ann. 2N, 181-182 (1887). (8) Coliou, Dakin, J. C'Arm. 
8m. 81, 1332-1335 (1902). (9) Liinpricht, Ann. Ill, 326 (1866). (10) Doilatoin, Kuhlberg, 
Ann. 141 , 326 (1866). 

(11) Anaheim, Dietrich, Btr. 8, 1405 (1875). (12) Firhter, Glantmtein, Btr. 41 , 2481-2487 
(1616). (13) Ref. 8, pp. 1340-1343. (14) Britiidi D^stuffe Lde., (ireeu, Cliblmi, Brit. 166,025, 
Get 13, 1921, Cent. 1122, IV 376. (15) Lcapnlcl (Wla Co., Cer. 363,28(1, Nov. 6, 1822; Crnl, 
IMI, II 482-483. (16) Srhulb, Ann. 187, 277, 280 (1877). (17) Qviat. Hulml)erx, Aela Acad. 
AhonuM Math, el Phyi. 6 , No. 14, 3-28 (1932); Ccnl. 1132, U 2815-2816; ('.A. 27, 6726-5727 
(1633). (18) Levy, Stephen. J. Chm. Soe. INI, 78. (10) Jaiuuurh, Ann. 142, 301 (1867). 

3:2115 6 -CHLORO-a,S-DIMETHirL- OH CtHiOa BeLVI- 
PHEHOL AcB, VI,- 

(5Ajhloro-o-3-xylenoI) T VIi-(454) 

Qk JCHj 

M.P. S2° (1) 

81 - 82 ° ( 2 ) 

Ndk. from hot It. pet. in which it is readily eol. hot but spar. eol. cold. — Volatile with 
iteam. 

[For ptepn. of C from 5-amino-2,3-dimethyIphcnol (5-amiiin o-.'i-xylennl) [Beil. XlIIi- 
(244)1 (3) via diaiotixatinn and uiie of CuiCI: reaction (yield not stated) stw ( 2 ) ; for formn. 
of C from 4,6KlichlonHl,Mimclhylryclohexcn-5-onc-3 on litg. sec (1).| 

C with O 2 ill it. pot. gives (2) 4,5,64richlon>-2,8-difflethylphenol (3:4742), m.p. 180- 
181 °. 

The nitratioD of C has not been reported, and none of the pruluctR to be expected is 
known. 


— 6-ChlorD-8,S-dlfflethylphenyl acetate: unreported. 

10 6.Chloro-2,3-dunethyl]ihenyl henzoite; pr. from ale., m.p. 88° (2). 

liIlM (1) Hinkel, J. Chm. Sof. US, 1852 (1924). (2) Hinkel, CoUius, Ayling, J. Chm. Soe. 
m, 2670-2671 (1623). (3) Croadey, J. Chm. Sx. M, 2181 (1913). 





2S5 


SOUQS 


SiSlU lAMUCaU»05APBIHALEin a CuHA 

C(J 

HJ. SZ-6SP ID 
81* (2) 

80.5* (D 
(See text.) 

F^. from cthor + aln. — The beha^or of C on fusion is characteristic.’ if the fused C in 
a m.p. tube is allowed to coul to 68* and then withdrawn, it immediately solidfies to a 
translucent mass which on swill rcimmersion into the bath shows m.p. 65^* but if left 
for a few seconds in the air suddenly becomes opaque forming a cylinder of OLp. 82^*, 
retracted from the wall of the capillary m.p. tube. This change (although slower) ako 
occurs in the translucent form if cooled below 66* |1). 

[For prepn. of C from 1-chloronaphthalene tetrocUoride [Beil. V-493] with ak. NaOEt 
(61.6% yidd (1)) (2) (3| sec indie, refs.; from l,miichloToiiaphthol-2 (3:1990) by dbtn. 
with FCIb see |2); from sodium i,2,3-trichloronaphihalenesuifoDato-7 (1| by hydiolyns 
with superhtd. steam see |1).] 

[C treated with (JIKOijH in CS^ and rcactn. prod. conv. to sodium salt as directed ID 
gives mixt. of sodium ],2>tri('hloronaphthalenesulfonate-5 (corresp. sulfonyl chloiidei 
m.p. 131*1 corresp, sulfonamide, m.p. 249°) and sodium i,2,3-trichloronaphthaleiKsulfoDat^ 
7 (coiTCsp. sulfonyl eUoridc, m.p. 157*, corre^ sulfonamide, m.p. 24S*) |1|>] 

|C with 7 pts. flung. li 2 iS 04 (10%' 80i) shaken Id min. at 100* yields |1| 1,2,3-trichlorD* 
uaphthalene-i),7-^lisulfonic acid (corresp, k'8-(sulfonyl chloride), m.p. 184* (IDJ 

3 : 2125 (1) Turner, Wynne, Cliein. Sue, IMl, 246-251. |2) Faust, Boame. Ann, M, 71 (1871). 
(3) Armstroug, Wynne, Chinu News 61, 265 (1690). 


BoD.T-544 

Vi^ 

Vr- 


3; 2145 ^,d-DICHLORO-a-HYDROXinSO 
BUTYRIC ACm 


CQji C4He03Qs 

CIjCIiJmJOOH 


;)H 


nii- 


M.P. 8S-B3‘ |1) (2| Kent. Eq. 173 


Pr. from EtOH/ethpr (1). — Cannot lie diiitd. without decompn. but subliiiieB. 

[For prepu. from jy,jJ-diihloro-a-hydrnx]iiiabutyruiiitrile (addn. prod, from 
u hliiniiwtiinB (3:3430] + HCN) [Beil. 1-317] by dig«8ti(ni with strong HQ at 100* see 
(1|.| 

'Dio cormsp. anilide, has been prepd. indirectly by interaction of phenyl isoeyanide with 
aittHlirhloiuacctonc (3:5430) in (2); pr. from CHCb, m.p. 132-133° (2). 

I:na (1) Bischuff, Bet. 0, 1334 (1875). (2) Puswrim, Goa. Mm. ital. St, 640 (1024). 
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8:»180 «-Cm.(»U»BllZOPaB!TOin 
(aMChlanibfliqfl pboiyl 
fettane) 

or' 

M.P. BZ-W (1) (61 
Sr ( 2 ) (31 
81" (4) (5) 



GiAOa BdLVn.419 
Vni-(987) 


Micnteopic ndb. from bIc. ( 1 ) ( 6 ) or tipPiOH | 2 ); spar. aol. ale. ( 1 ), pet. ether ( 6 ), eaa. 
Hd. CA (6|. 

[For prepn. from ffMhlorobenioyl chloride (3:6590) + CA + A1C2| (64.7% yield (2)) 
M (2) (1) ( 6 ) (5).] 

C on reduction with Na/Hg + ale. (100% yield (7)) or Al/Hg + 80% ale. (4| or boilg. 
ale. KOH ( 8 ) yielda exclusively S^hlorodiphenylcaxliinol [Beil. VI i- (327)], m.p. 40** (7|, 
(6), 38“ (4). — C with Zn + AcOH (7) or C in ale. on long exposure to sunligiht (7) 
gives «ym.-3,3'-dichlorobenipinacol [Beil. Vli-(523)], cryst. from pet. eth., m.p. 137-138** 
|7», 135“ (4). 

C fused for 3 hn. at 200 “ with a mixt. of KOH + NaOH gives (3) BzOH (1 : 0715) (80% 
yield (3)) and a little (5% (3)) m^hlorobensoic acid (3:4392), m.p. 158° (3), together with 
ohlorobeniene (3:7903) from cleavage of most of the fiHihlorubenzoic acid 
C with CHtMgl yields ( 2 ) l-(irw!hlorophQnyl)-l-pheDylethylene, oil, b.p. 152-163“ at 
14 mm. ( 2 |. 

(D S-Chlorobeuoj^eDODe oxime: from C + NEjOH-HC}! + alk.; the two stereoisomeni 
are sepd. by fractnl. pptn. of their AeOH soln. with aq. (I), 
of/orm QesB-sol. isomer); cryst, pdr., m.p. 132-133“ ( 1 ). [With PCU iu dry ether, fol- 
lowed by aq., this form yields m-chlorobenionilidc [Beil. XlI-267], cryst. from ale., 
m.p. 122-125“ (1).] 

fi-form (more-sol. isomer); cryst. pdr., m.p. 10,^106“ |l). [With PCI 5 in dry ether, 
followed by aq., this forms bens- 7 R-chloruanilidp [B(*jl. X11-605I, ndls. from ale., m.p. 
118“ ( 1 ), accompanied by some m-chlorobenzaitilide (see above) ( 1 ).] 

1:2111 (1) Haniiach, Ber. 24, 67-58 (1891). (2) Bergmann, Boodi, Ser. 04. 1477 (1931). |3| 
Lock. Rddiger, Ber, 72, 867 (1939). (4) Cohen, Boeseken, Hec. tmv. chim. XS, 115, 123 (1919). 
(5) Narrie, Blake, J. Am. Chm. Soc. 26, 1812 (1928). (6| Koopal. Hec. trav. cktm. 24, 153 (1916). 
(7) Bef. 6, pp. 160-161. (8) Montaane. van Charante, Rec. (rat. ckim. 21, 312 (1612) 


8:8170 v-CHLOROCROTONIC ACm CAOiCl BeU. 0-418 

(4-Ghlorobuten-2-oic CHr-'CH=CH.COOH lli— 

«ckH) Ilr- 

M J. 83" (1) B.P. 117-llB* «t U mm. (S) 

SB’ <2) 

81-82* (3) (4) 

White cryst., eas. sol. ether or AoOH, can be recrystaUised from pet. ether ( 1 ) or from 
hot aq. (5). — C distils under reduced press, without decomposition (5). — Note that 
ffl.p. 76.7-77.5“ first reported (5) was later {2| found to be etroneoua and same sample 
had actually m.p. 81-82“ ( 2 |. 



2sr 


BOIJDB 




Note that, iltliiiiigh C it capable of ensting in tiro gedpaetrieBtly wiMiie Uneam, 
this (me ia known; collateral evidence (but not actual proof) ku&cateB ti^ai (J piohaibly 
repieiente the fniru Bteieoiaomer. 

|For piepn. of C from ethyl y-ohlorocrQtonate (3:8657) by bydrolyBiB with Ba(OB)i 
bebw 0" (607o yield <1) |6)) (4), or leu advantageoudy with 30% aq. KOH in ale. aoln. at 
—15“ (40% yield |1|) (5) (note that v-chlonvinylaoetic acid, m.p. 10“ (1), ia often obtd> 
(1) |4| as by-pTod.); for foimn. of C from /H-<lichlonM»4)utyric acid [B^. 11-2801 with 
KOH (poor yield (5|), from frofu^hydroxycrotoiUG acid [M. 11I-376| with 80GI| in 
pyridine (2), or from methyl ot-chloro-o-vinylacetate by hydrolyaiB (3) (7) (prenniafaly 
aa a reault of allylic tranapoBition of o-chloitHi-vinylacetic acid under the mflnenca of 
alkali) aee indio. refs.] 

C diaaolved in exoeu oq. 1 ^ NaOH and ahaken with Hi in piea. of Fd /activatad caibim 
ia readily dehalogenated giving (05% yield |1)) crotonic acid (1:0425); with auffieient Hj 
this prod, ultimately reducea to n4mtyric arid (1 : 1036). 

|C by cat. hydrox}'lation with fiaCJlCb /oBmic acid givea (yielda: 75% (6), 78% (0)) 
fArM-^-chlonHK,^-dihydroxy-fipbutyric add, m.p. 100“ (9); this prod, with ^ver oacide aa 
diiMted replaces Cl by OH giving (59 7o yield (6)) d,M)hieDnic acid, m.p. 98“ (6).] 

G adds Bri (1 mole) yielding (3) T-HshlonnKi/J-dibromcHt^iutyric acid, cryat. from cydo» 
he^e, m.p. 119-120“ (3). 

C with Nal in dry acetone ppte. NaCl and gives (86% yield (1)) r^odooratonie add, 
yel. ndla, from Igr., m.p. 108-108 5° (1). 

[C on neutralization with NH4OH and htg. with (NH4)2l30k at 50“ for 12 hia. pvea (4) 
Y-Bulfonrotonic add, very hygroeeopic crjwt., m.p. 94-06“.] 

The acid chloride corresponding to C is unreported. 

— Methyl v-chlorocrotonate: unreported. 

Ethyl 7-chloroaotonate: b.p. 101-193“ at 760 mm. (5) (see 3:8657). 

7-Cblorocrotonamide: cryst. from hot aq., m.p. 135.&-136“ (8), 130-132“ (5). 

[Reported only by partial hydrolysis of 7-chlorooTotononitrile |5) (8).] 

7*ChlorocrotcPiiiuiilide: unreported. 

3:217i (1) Braun. J. Am, Chm. Soc. 52, 3167-3176 (1930). (2) Rambaud, BuU. icc. cMm. 
(5) 1, 1340 (1934). (3) Rambaud, Bull. 00 c. chim. (5) 1, 1348 0 934). (4) Backer, Bemungi, 
Rec. trav. chim. 65. 61Q (1936). |5) Lespicau. BvU. soc. ehim. (3) 83, 466-467 (1905). (6) Glatt- 
feld, Rieti, J. Am. Chrm. Soc. 62, 976 (1940). |7) Rambaud, Compt rend. 167, 769 (1036), 
(8) Berthet. BuU. pcad. ray, Bdy., CUuae set. 27, 212-228 (1941); Cent. 1642, 1 2116-2116; CJL. 
17, 3400 (1943). (9) Braun, J- Am. Chm. Soe. 62, 3176-3166 (1930). 

3:2174 3 A 8 -TR 1 CHLORORESORCINOL OH CcHsOsCh Bell. VI- 820 

Tt ^ 


ILP. 83‘(1)(2)<3)|4) 

ColorleSB ciyst. from hot aq. (2). — Ciaapar.id. odd aq.; eaa. aol. do., ether. CaubliiHi 
but with appredaMo decompn. 

[For propo. of C from reeordnol (l,3-dihydrox;bei)ienB) (1:1630) with C1| m aq. (4), 
AeOH (3) (2|, or CHCU (2), or with SO,(]li (excem) (4) or with dichlorouiea (1), nein^ 
rela.] 

{For fnwim- of C from 2,4,4,0,Oi)eDtachlorocydohenti-l-dion»3,5 (" peotaoUoMm. 
mdnol'') [Bei]. VII-572, Vlli-(323)| by reduction with nilfite (2) (6) or Bn(% W Mt 
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indk. rafs.; from 2,2,4,4,5,6,64icptai:hlQnicydohexaiiBdicmB-l,3 (" heptacliliirodihyilrcH 
naoreinol ”) [Bdl. by similar reduction sec (6).] 

[C on oxidn. with alk. lvaFe(CN)8 gives a yel. prod., m.p, 60”.] 

C in not too dilute aq. aoln. with FeCh gives on wanning a wine-red color (4|. 

S^iB-Trichloriiresorcmoi dimethyl ether: unreported. [A prod, of m.p. 174” 

which may have this stnu^turc has been reported by indirect moans (8).] 

8,4,6-TriclilaroreaorGinol diethyl ether: uniis|)orted. 

O 8,4,6-Tiiclilororesorcinol diacetate: ciyst. from ole., m.p. 116” (2). 

O SAG-TiichlororeBordnol dibenzoate: pr. from ulc., m.p. 133” (4). [From C with 
BsCl on htg. (4).] 

1:2174 (1) Likhohherstov. J. Gen, Chm. (l\S.S,n.) I, 164^171 (1033); Cent, 1284. I 1876; 
e.A. 2A 1G75 (1034). (2) Zinrke. Bahinuwitsrh. Ber. 23. 3776^3777 (1800). (3) Benedikt, 
MtmaUh. 4, 224-226 (1S83). (4) Reiiiliiu'd, J. praki. Chm, (2) 17. 336- 341 (lh7S). (5) riaosen, 
Ber. 11, 1441 (1878). (6) Zinrke, Kabinowitflch, Ber, 24, 013 (1801). (7) Hterihouse, Ciroves, 

Btr, U, 1307 (1880). (8) Ciamieiau, Silber. Ber. 24, 2970-2080 (1801). 

3:2178 aAB^TRlCHLOROBENZAL (DD- Cl C 7 HaCU BeU. S.N. 466 
CHLORIDE / \cilCli 

(2,3,6-lViGhlorobcnzylidene (di)- (^1 

chloride) 

MJ. 83” (1) B.P. 145-lffO” at 12 mm. (1) 

Colorless ndls. from MeOH. 

[For piepn. of C (81 7o yield) from 2,3,6-trirhlnrobcnzaidDhyde (3:2287) with PCIb see 

< 1)1 

Note that C depresses the m.p. (86-87”) of the corresp. aldehyde (3:2287). 

[For study of rate of hydrolysis of C see (1) ] 

1:2178 (1) Aainger, Lock, Monalah, I2, 338 (1933). 


3:2180 4-CHLORO-8, 6-DIMETHYL- Oil ( aHbOCI Beil. S.N. 829 

phenol 

(5-ChlDrD-m-2-xyleaol ) 


M.P. 83” (1) 


Cl 


[For prepn. of C from 4-chlnro-2,6-dimethy]phenol (vic-?n-xyleno1} (1 ; 1425) by chlorina- 
tion with SOiClj in AcOH (100% yield) see (1 ).] 

[For study of bartericidal action of C see (J ).] 

4-ChlQro-8,6-dimethy]|iheayi acetate: unreported. 

4-Chloro-2,6-dimethylphenyl benzoate: unreported. 

2:2181 (1) Heicken, Angew. Chm. 52, 264-265 (1939). 


3:2182 2^-DlGHL0R04,6.DlM£THYL. 
PHENOL 

(2,4-l>ichloio-m-5-xylenol) 


OH CsHiOaa 


Bea.VI- 

Vli- 

VI.-(4«4) 


MJP. 83° (1) 



80UDe 


Ztn8z^i2m 


Cryst. from Igr. 

[For prepn. of C from 4-cUoro^,5-diiiiethylph^ol (2Hsfaloro-m^xylenol) (3:3505) by 
chlorinatioD with JV-chloroacetanude aee (1).] 

The nitration of C has not been report^, and the expected &4utro-2|MiohlorD-3,&- 
dimethylphenol is unknown. 

[For conversion of C to various ethers aee |1).] 

0 2f4-Dichloro-S|6-dinietfayl|ihenol meOiyl ether: m.p. 82° (1). 

O 8|4-Dichloro-8,5-dimetliylphenol ethyl ether: m.p. 53° (11- 
(0 8^-Dicliloro-3,6-diiiiethyL|iheayl p-nitrobenzyl ether: m.p. 157° (1|. 

1:31818 (1) Junea, J. Chm. ISoc. IMl, 275. 


3:2185 8,8,4-TlUCHLOROPHENOL OH CaHsOCh Beil. VI — 

Vli- 
Vt-(179) 


M.P. 83.5° (1) (6) 

80-81° |2| 

79° |3| 



Ndls. from pet. eth. (1) (3|. — Volatile with ateom (1). ~ Ionisation const, at 25° ia 
2.5 X 10~^ |G); C is too weakly acidic to be titrated (I) although aol. in alk. 

[Fur prepn. from l,2,:VtriehlorobcnzeiiG (3:U00u) via nitration, reduction, and uie of 
diazo reaction see (1) (4); from barium 3-chloropheuol^ulfonate by htg. with 80% 
H2SO4 sec (3); by chlorination of «3,4<diehlurophe.nol see |2).] 

C treated with Bra/ac^. in ext'oss yields on pptn. with more aq. 6-bromo-2,3,4-trichloio- 
phenol, pi. from It. {)et., m.p. 84-85° |5). 

C treated with (CHa)2S()4 + aq. NaOH yields the methyl ether, 2,3,4rtrichloroaiiiBole, 
pr. from ale., m.p. 611.5° f;i|. 

2^,4-Trichlorophenyl benzoate: m.p. 143° (2|; 141° (4). 

8:3186 (1) TiGaaen.*!, Rec. trav. chim. 58, 112-11.3 (1931). (2) Groves, Turner, Sharp, /. Chm. 
Roe. lV3f, 523. t3| HodRBOii, KeraJiaa, J. Chem. Roc. 1838, 1421. (4) HoUeman, Bee. htlv. 
chm, 38, 743 (1920). (5) Fox, Turner, J. Chem, Sue, 1888, 1603. (G) Tieaacna, Bee. frav, clifii. 
48, 1060- 10Gb (1929). 


3:3192 3,6-DlCHLOROCATEGHOL OU C6H4O2CI2 BeU.VI-78a 

(3,5-Dichloropyrocatechol) 

Cll^ ^ 

HP. 83-84° (1) 

Colorless cryst. — Very eas. sol. hot, spar. sol. cold, aq. 

[For piepn. of G from 3,5-dic.'lilorci-2°°hydruxybenzBlddiyde (3,5-diGhlorosB]icylaldehydfi) 
(3 : 2637) with II2O2 in flik. soln. aee |1 ).\ 

C reduces NH4OI] /AgNOs (1). 

C with FcCls gives green color turning violet on addn. of NaHCOi U). 

8,6-Dicliloropyrocatechol diacetate: uiireported. 

8,6-DidilciropyroGatechol dibenzoate: unreported. 

1:8118 (1) DaUu. Am. Chm. J. 42, 488^0 (1909). 
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8:2205 IBUPBIHALTL (DI}CHLOiaDB MB -844 

Cltopfatbakyl dicUori^) q q Bi^( 376 ) 


ILP. 83-84” (11 
82” (2) (3| 

80.4” (41 
70-80” (5) (20) 
78” (8) 

77-78” (7) 

77” (8) 


BJ». 268-286” 12) 

268” (6) 

25B”tt.6. (8| 

258-259” (7) 

152” At 88 mm. (3) 

140.6-141” At 16 mm. (4) 

141” At 11 mm. (3) 

135-150” At 10 mm. (29) 


Ndk. or IftB. from Igr. (1). — VapoiB of C are lachiymatory and attack mucoua mem- 
bnneB (5). 

[For prepn. of C from terephthalic acid (1:0910) with (06% yield (29)) (9) (10) |15|, 
with PQb + FOCla (yield: 90% (2), 85-90% (7), 83% (5)) (4) (18), wiUi 8OCI2 + pyridine 
(aim. quant, yield (11)) or SOCls + AICI3, SnCU, or SbCb (.^) (SOCk alone faik), with 
acetyl chloride in s.t. at 130” (1), or with benzotrichloride + ZnCk (12) (13) see indie, 
refa.; for prepn. of C from l,4-&ts-(trichloiamethyl)l)enzene [Beil. V^5] by partial catalytic 
hydrolyaiB aee (14) cf. (30). — Note that the half acid chloride, p-carbox>'benznyl cldoride, 
m.p. above 300”, ndla. from CS6 Hb, is known (1); its presence may account for the numerous 
recorded low m.p.'s.] 

C with exccfifl MoOH yields (9) (15) (ef. al»> 1:0910) dimethyl terephthnhLte (1:2550), 
m.p. 140-141”; C witli excess EtOH yields (15) (16) (cf. also 1:0910) diethyl tercphthalate 
(1:2106), m.p. 44”; C with excess phenol (1:1420) yields (6) diphenyl tercphthalate, ndls. 
from ale., m.p. 191° (6). 

|C on cat. hydrogenation in xylene with Pd cat. as iipeciOed (17) (18) gives (81 % yield 
(17)) terephthaldialdehyde [Beil. Vll-675, Vl]i-(364)|, m.p. 115-116° (dioxime, m.p. 
200”; 6M-(phenylhydra2one], m.p. 278° dec. (17), 6u-(p-uitruphenylhydrasonc), m.p. 281° 
dec. (17)).] 

|C with AlCla + benzene yields (19) (20) 1,4-dibcnzoylbenzene (terephthalophenone) 
[B^, Vll-829, VIli-(444)], m.p. 159-160” (20) (dioxime, m.p. 235” (20), monoxiiiie, m.p. 
212-213° (19)); for corresp. reactn. of C with AlCk + toluene see (21) (29).] 

[C tieated with dry HBr at 150-160° for 30 lirs. gives aim. quant. (22) terephthalyl 
dibromide, pr. from pet. eth., m.p. 84-85” (22).] 

[For reactions of C with various cpds. (mainly aminoauthraquinone derivs. ) giving vat 
dyes or intemediates fur the prepn. of vat dyes, see (23) (24) (25) (26) (27) (28).] 

C on hydrolysis yields terephthalic acid (1:0910) q.v. 

3:2M (1) Uebennaim, Kordos, Ber. it, 211-212 (1913). (2) Bogert, Niwon, Froc^ NaU, 
Acad. 5n. It. 423 (1924). (3) I.G., ]iVench 810,596, March 24, 1937; Cml. 1117, 1 5047; O.A. 
n 562 (1088). (4) Kohlrauach, Pongrali, Stockmair, MonaUh. 67, 110 (1035). (5) Berend, 
Hetnw, J. praki. Ckm. (2) 74, 123''124 (1906). (6) Sehreder, Ber, 7. 707 (1874). (7) Lochsr, 
M Mc, Mn. (3) 11, 927 (1894), (8) Berger. Ber. 16, 1743 (1877). (0) de la Rue. Muller, 
Ann. in, 90 (1862). (10) Cohen, ds Pcmiingtoa. J, Chm. Soc, 116, 81-62 (1918). 

(11) Cani, Libermann. Crnnpi. rmd. 168, 1423 (1034). (12) Hopff (to I.G.), Qer. 080,182, 
Aug. 24. 1639; Cent. IW. II 3488; C.A. 86, 1951 (1942). (13) LG.. Brit. 455.668. Nov. 19, 1936; 
Cent. 1967, 1 2025; C.A. 81, 1824 (1037). (14) I.Q.. French 820.697, Nov. 16. 1937; Cwrf. 1118, 
1 1661; C.A. 88, 3422 (1938). (15) Schwanert. Arm. 186, 268-209 (1864). (10) Ferldn, J. CAm. 
te. M, 1178 (1896). (17) Rosenmund, Zetsche, Ber. 66, 289(^^2892 (1921). (18) FrOachl. Meier, 
UomUah. n, 274 (1932). (19) Noelting. Kohu. Ber. 19, 147 (1886). (20) MUncfameyer, Bar. 
11^ 1847-1M8 (1886). 
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soLise 




(n) ConiMnda, Bull. tw. Mm. Bilg, 4a. 144-U7 (IMIl). (24 Davta, HMtaUjr. L 

J. dim. Son. IM. 1S13. (28) Son. Cham. Ind. BbmI, Bviit 208,«H, Jubr 1, t»8B; CJl, W4, 
8711 (1041). (84) IXi., IVMMih 810,778, Oet. 26, 1937; CM. IW, 1 1886; CJL. n, 8168 (1088). 
(38) GuMnunn, Murphy (to du Font Co.), EB. 1,918,383, JuM IS, 1033; CM UO, 11 1887; 
Brit. 418.466, Nov. 22, 1034; CmL IMC. 1 1775. (26) Kwer (to BMMe AMDn- uod Sodb- 
Fafcrilc), G«r. 484^ Jan. 31, 1B26; Cmt. IM, I 3640. (87) Xacto (to I.G.), Gtr. 430^4. 
Feb. 1, 1987; CM. Ml, 1 2366. (28) B. A. & 8. F., G.B. 1480.586, Juaa 10, 1883; Brit. 304^431 
Oet 18, 1033; Ger. 384,674, Nov. 8, 1033; Sww 101,100, Sept. 1. 1923; CM IIM, 1 1449. (20) 
Xoabch, Bryan, J. Am. Ckm. 8oe. 07, 3041-2042 (lONQ. (30) LG., Gw. 708,140, Jnu 5, 1041; 
CjI. 87, 2746 (1043). 


3:»8ia SAi-TBICHLOROBBlIZAL CiHiai BalLV-8M 

(DDCHLOBIDE Vi-(1«S) 

(2,3,4rTriBhlorabeiuylideiie Cl 

(di)eliloride) 

ILP. 84° (1) BJ>. 975-888° (1) 

Ciynt. from Igr. 

[Fbr prepn. of C from 2,3,4-trichloratoliieDe (3:0425) at ita b.p. irilili Oi na (1); te 
forum, in small amt. from trichloroethylene (3:5170) at 700° see (2).] 

C with famg. HeS 04 aa directed (1) (2) hydrolyiea to 2,3,44richlorobeBialdefayde 
(3:2445), m.p. 90-91°. 

I:m8 (1) Beelic, Ann. 887, 146-147, 140-160 (1887). (2) Nieodemua, J. pnkt. Ckm. (9 
81, 810 (1911). 


3:9816 8 , 5 -DlCHL(ni 04 , 4 . 
DIMETHILPHBNOL 

(3,6-Dichlonw>4-xylenol) 


MJP. 84° (1) 



CiHiOCIt 


BMLVt — 
VIi- 
VIi-(48e} 


Ndla. for It. pet — Volatile rrith steam. 

[For prejm. of C from 3,54ichloro-3,4-dimetliylaiuline (3,&4lirlilaR>.o-4rxylidme) (2) 
via diaiotisatinn and hydrolysis Cvield not stated) see (1).] 

Hie lutratiuD of C* has not brcn reported, and the expected 64Utro4,5<hohlaro4,4- 
dimethylplicnol u unknown. 


a^-DlGhloio4,4.difflettiylphenyl aeetate: unroported. 

O a,U)icliloro4,4-dlffletliylpkenyl benzoate: m.p. 124* (1). 

I:IIU (1) Hinkel. AyUng, Bevan, J. Ckm. Sac. 1088, 8633. (2) Hiiikd, Aylinf, Bevan, /. 
Ctom. Soe. 1038, 1878. 


3:9918 4.CHLORO-8,8-DlHBTBYLFHENOL OH CsH,OGl 
(6-Chloro-»^xylenol) 


BalLVI — 
VIi- 
VI|.(45i} 


Hf. 84.8° (1) (2) 

Ndh. from It. pet — fkil. in moat org. aolventa except It pet. — Vdlatik with atah^^ . 
(Fnrptapn. of Cfrom4-Biiiini»2,»Klimet^}4phenDl (fteuniiuMs^-iylewd) (1) vmnaiQlilk. 
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tion and use of CihCIi reaction (1), or from 4-cbloro-2,3-dimethylaniline (6-chloro-o*3- 
icylidine) fl) via diaaotiiation and hydrolyaifi (70% yield (1)), we indit*. refs.] 

(For BtudioB of bacteriridal action of C see (2) (3| (4).] 

C with CU in It. pet. does nof |1) give a trichloro derivative but is decomposed, 

The nitration of C has not been reported and neither of the corresp. mononitro derive, 
nor the dinitro deriv. is known. 

— 4-Chloro-2,8-dimethylphenyl acetate: unreported. 

O 4-Chloro>8,3-dimetfayl^enyl benzoate: m.p. 102° (1), 

8:2218 (1) Hinkel. Collins. Ayling, J. Chm. Soe. 123, 2971-2072 (1023). (2| Heirken, Angew. 
CKem. 52, 263-2r>,5 (1039). (3) Lurkemann, Kuiiziiiann, Aiigeu'. Chem. M, 290-301 (1933). 
(4) Lockemann, Heirken, Znitr. Bakt., Paraaitmk. I Abt., Orig. 145, 01-71 (193.9); C.A, 84, 
2634 (1040). 


3:2220 1 . 2 , 8 -TRlCHLORONAPHTHAL£IfE 


CioHbCIs 


Beil.V-545 

V,- 

Vr- 


M.P. B4° (1) 

83” (2| 

Ndls. from ale. 

[For prepn. of C from B^jhloro-L-nitronaphthaleneHulfonic arid-2 [Reil. Xl-1871 (3|, from 
7,&dichloronflphthoUl (fS:2(i35) (2), or from l/i-diLhloronuiihthalonPHulfoiiyl chloridc-S 
[Beil. Xl-164] (1), each with PCU, hch* indit*. refn.) 

[C treated with ClSOaH in CSg nnd prod. runv. to potansiiim salt >ieldH (1) potassium 
1,2,8-trichloronaphthalencRulfoiiBte-X (I'oiresp. sulfonyl rhloridr, m.p. 105” (1)).] 

2:2228 |l| Turner, Wynne, J. Chrm. Sac. 1841, 247, 252, (2) Armstrong, WyiiiiD, Chm. A'nvt 
Tl, 263 (1895). (3) Clere, CAtm. Zlg. 17, 398 (1893). 


3:2240 ^^HLOROACBYLIC ACID 

H.C.C1 . 

ni-COOH 

n-* 

M.P. frans 85-86” (1) 

84-85” (2) 

MJ>. CIS 63-64” (1) 

[For prepn. of mixt. of ris and Irons forms of C fnun prnpjolic acid (acetyleiiccarboxylir 
add) [Bdl. 11-477, IIi-(208), Il2-(449)J l>y iHg. with ('(inr 1101 (yii*lrf: rw.34%, (raws 18% 
(1)) (3) (the Hs is sepd. from imris by means of the hm^r srjly hi ale. of its potassium salt 
|1)), see indie, refs.; for prepn. of Irons C from ^ehloropropioiiir arid (3:0460) by loss of 
HCl on passing its vapor over BuCh at 280-300” sec (4); from ethyl ^,/f-dichloropropionaio 
with 3 moles ale. KOH see (5); from chloralide (3:3510) in ale. by protracted treatment 
with Zn + HCl see (2) (5).] 

The gia isomer of C on htg. in a s.t. at 125^ for 15 hrs. is partially conv. (1) to the from 
isomer. 

C (both forms) readily redurcs KMnO^ in the cold (1). 

[C on htg. with 5 pts. 40% HCl in s.t. at 80-85” for 35-^0 hre. yields |5} a,/Michloirh 
promonic add (3:0855), m.p. 56” |5|.] 

[C on esterification with EtOH yields ethyl ^-^hloroaciylate, b.p. 148-145” (2), 146” (O),] 


CaHjO^Cl Bdl. n - 400 

ci.c.n ni-(i86) 

'I Da- 
li iwmi ^ 

trans 



H0LTD9 


3:«Z40-8;«I80 


2BS 

S:»M (1) BmIht. Beute, Bm. In*. cMm. M, 167-170 (1936). (3) WijUeh, Am. IM, 38-U 
(1876). (3| Bandrowslii, B<t. 15, 2702 (1882). (4| I.G.. liVsnch 697JU. Jan. 15, 1081; Caul. 
1911,12934. |5|0lti>, Am. 211,261-272 (1687). (6) Piniier, Bilchoir, Am. 179, 88 (1876). 

A 

3:3965 agi-DICBLOROACRTUC ACID CiHjGiClj Bail. 11 -401 

CH=C-C00H Hi.(186) 

I (tl ^ 

M.P. 65-86” (1) (2) (3) (5) (6> (7) Neat. Eq. 141 
87-68° (4) 

Monocliiiic (5) pr. (from CHCS^ (.*))); cryst. from pet. eth. (4| or CSj (7). — Em. sol. 
nq., ale., ether |2) (4|, CHOlj (2); spur. sol. in enld (I ) but cm. sol. in hot CeHe, G6| or pet. 
eth. (2). — Rapidly vulatilizes in air (2) or on wanning (4|. — May be purified by meltint 
with a little aq. (2). 

Although twn geom. isomers are possible only one is known. 

[For prepn. from various sources see DeU. 11-401, Beil. lli-(186), and (3).] 

Balts: AgA, pptd. in fine ndls. from even dil. aq. solns. of C on addn. of AgNOb; can be 
rociystd. from hot aq. |]| (2) |4| (0); Ag content 43.54%; BaA^HaO, sol. in 16 pts, 
cold oq. (U (2) (4) (6); CaA4.3Hz(), extremely soL aq., loses cryst. aq. at (1) <2); EA, 
quite Bill, even in cold uq but may be obbiiittul in long slender anhyd. mlk. from conci. 
solns. (1) (2). 

C in CHCMa does not .add Brj (2), but C on htg. (in s.t.) with 1 mole Br* at 100“ gives (9) 
a,^HlibTomo-aj/Michloropropioi]ic ac. [Ikn], 11-259), pr. from CSi or CHCla, m.p. 94-95“ 
(0). 

C is nof decomposed by excess boil. Ba(On h (7). 

C with ihionyl chloride fields (7) a,f3-rlichloroacr)dyl chloride, b.p. 145-146“, no 
1.5288, which is only slowly hydrolyzed by aq. but which on cautious addn. to cone. NHiQH 
yields a,d-dich1nrnacrylamidc, cryst. from dil. ale., m.p. 134° |7), 132“ (10). 

8:9265 (1) Brnnctl. Rill. Bn. 12, r).55-ri57 (1870). (2) Hill. Am. Chew. J, 3, 167-172 (1861/!^. 
(3) Klelmijsky, ^Vnlkell^(ciIl, J. jrraltt Chtm, 115, ]2'13 (1930). (4) Zinoke, Ber. 

918 (1S91). (3) MclviJlc, Am. Chm. J. 4, 174 176 ilS82/.’P. (fi) Ciuniirian, fiilber. Bet. liL 
2392 (1S8;i). (7) l*nn.s ./. prnhi. Chtm. (2J H8* 420 (1014). (8) Trina. Rec. trav. chim. 56, 780- 
781 (1937). (9) Hill. Mahcrry, Bn. U, 1670-1680 (18S1); Am. Chem. J. 4, 267-270 (1883/3). 
(10) Prlns. Gcr. 261, 6h9, July 2. 1013: Vnit. 1913, II 394. 

9:3280 S-CHLORO^-METHYLPHENOL Oil C'tHtOCI 
(3-ChlorcHH’resul) 

;i 


BeiLVl-369 

VIi- 

VIi- 


M.P. 80“ (I) (2) (;i) B.P. 225“ (2) 

Long white ndk (from aq.) ( 1 ), — Volatile with steam ( 2 ). 

[For prepn. (75-86C'r yield) from 3 -\hloro- 2 -raetliylamliiic [Beil. Xll-836] sec (1) <2); 
from 3-hydnixy-2-mcthyliiniline [Beil. XllI-5791 (45-r)0% yield) see (1).] 

C on nitration (1) in AcOU with 100% HNO 3 at 4*10“ yields mixt. of equal amta. d 
two mononitration products: 6 -ijitro- 3 -cliloro- 2 -mcthylphBnol [Beil. Vl-366], vblatilo with 
steam, yd. cryst. from ale., m.p. 54.5“ ( 1 |, and 4 -nitnv 3 -phloro- 2 -melhylphenol [Beil. VI- 
3671, not volatile with stoam, cryst. from aq., m.p. 135“ ( 1 ). 

C on nitration ( 4 ) with 3 pte. HNOj (D * 1.48) at 0 “ gives a dinitni compd., 4,5^tro- 
3-chloro-2-methylpbcnol, long yel. ndls. from dil. ale., m.p. 82-83“ (4); acetyl deriv., i&*p. 
96 “ ( 4 ). 
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C in alk. aotn. coupled with diuotiied jHulnaailine yiefab (1| 9 «blonh 34 H(l 9 l 4 - 
(p-nitnbenceiie«o-)]>lwnol [Beil. XVl-132], eiyit. fn» 50% ale., m.p. 230*. 

Cin3pta.20%Na6HRlis]mwithl pt (CHi]|S 04 , distilled with ateaniigiTCBSHibloro^ 
methyianisole (Beil. VI-359], b.p. 213.6’ |2|. 

•ilM (I) Naelting, Ber. 17, 1019-1021 (1004). (2) inimum, Fancheud, Ann. 112-112 
(1906)> (8) Zinehe, inn. 417, 207 (1918). (4) Zineke, inn. 417, 234-235 (1018). 


3:2285 OpO-DICHLOHOBEnZOPHSirOint CuH^OGU BeiL 811.652 

(2,6-Di('hlorophenyl phenyl Cl 0=^0 

ketone) 


Map. se** (U 

Golorlesfl cryst. (from ale. (1)). 

C does not react with the usual ketone reagents (1)- 

C fused for 3 hn. at 200’ with a mixt. of KOH -1- NaOH gives (1) BaOH (1 : 0716)(96% 
yield) and mrdichlnrobenzene (3:5960). 

( 1 ) Lork, R&diger, Ber. 72 , 869 ( 1939 ). 


3:2287 2A6-TmCHLOROB£NZALD£RrDE CrHaOCb Bdl. Vll - 236 

Cl YHi- 

<( ) >CHO 
a Cl 

ILP. 86-87*’ (1) 

86" (2) (3) 

Colorless ndls. from Igr. 

[For prepn. of C from 3*«mino-2,6Klirhlorobcnsnldehyde by diasotiiation and use of 
OuiCb reaction sec (U (2).] 

C with PQi gives (81% yield |4|) ZAWrichlorobensal (di)chloride (.1:2178), m.p. 83*; 
note that this prod, depresses m.p. of 6. 

C with 50% aq. KOH at 100® for 5 hrs. under N* undergoes cleavage of the aldehyde 
group giving (88% yield (3)) l,2,4rtiii'hlorQbenscne (3:6420) and the corresp. potassium 
formate. 

C Witt anhydrous NaOAc + AC 2 O on htg. (Perkin synthesis) gives (64-68% yidd (5)) 
2,3,6-ttichloroGinnamic acid, cryst. from ArOH, m.p. 189®. 

[C with MeMgl in dry ether, followed by usual hydrolysis, gives (85% yield |2|) methyl- 
2, 3, 64richloroittenyl-carbinol, m.p. 87-88®, b.p. 149-165® at 11 mm. (conesp. benioate, 
m.p. 100.6®).] 


— * 2A6^Tdcbloirobeiizaldoiime; unreported. 

■ “ 8|3p8-TridiloiDb6nzaldehyde phenyU&ydiizoae: untepoited. 

— — 8|l,6-TriGhlorobeiizaldeliyde p-nitrophenylbydrizone: unreported. 
2AB-Trichloiobenzaldehyde 2,4-dlaitroiiheByOiydrezcnie: unreported. 


3:2187 (DGagy and Co., Ger. 199 , 943 , July 4 . 1908 ; Cent. INS. 11 368 - 364 ; C.X. 2 , 3000 ( 1008 ). 
| 2 )Lock,B 5 ck, Ber. 78,924 ( 1937 ). (3) Lock, Bor. M, 1631 ( 1938 ). ( 4 ) Annger. lock, IfMofik, 
13, 838 ( 1938 ). ( 5 ) Bdck, Lock, Schmidt, MmaUh. 34, 408 ( 1934 ). 
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HP. 87” U) 0) B.P, 278-277” UO) 

88*87” (31(4) 

86” (4) (5) (6) (7) (17) 

88-80” (8) (9) (10) 

88” (11) (12) (13) 

88-88” (14) 

84” (15) (16) 

Long colorlen ndls. ffom ale.; volatile with steaio; BublimeB readily. — Almost iosol, 
cold ale., apprac« boI. boilg. ale.; eas. aol. ether, CeHs, GHCbj CCI4, or CSt; spar. boI. codc. 
HNOi. 

[For prepn. of C from nonaehlorobensMiphenone-o-earboxyliB acid [o-fpeotacUoro- 
bensoyD-tetrachlorobcnBoic acid] [Beil. Xi-(35S)] by htg. with 10 pU cone. HjBOi at 
200-250” for H hr. (Himpleat prepn. of pure C) see (12); for fonnn. of C from 2, 3, 4,5,6- 
pentachloroacctophenone (6) or 2,3,4,5,^pentachlorobeD2ophenone (11) by KOH/NaOH 
fusion see indie, refs.; from 2,3,4,5.6-pentachloroben2aldehyde (3.4892) (2) by htg. with 
50% aq. KOH 5 hiB. at 100” [88% yield) see |2).I 
[For prepn. of C from 2,3,5,6-tetraehloTaaniline (7) via diaaotiiation and use of Gu^Gi 
leactn. sec (7); from 2,3,5-trichloro^pbenyienediaininB via tetrazotisation in AcOH with 
nitrosylBulfuric aoid and use of CU2CI2 reaetn. (80% yield) sco (3).] 

[For formn. of C from benzene with CI3 (7), or CI2 -f cat. (20), or CI2 in pres, of I2 (IS), 
or AlCli (19) see indie, refs.; from chlorubenzene with CI2 + Cu at 200” see (21); from 1,8,5- 
trichlorobciizene (3:1400) with CI2 + Al.Hg see |17); from all three tctracblotobenBenes 
with Qj + Al/Hg see (17); from l,2,4,5-tetrat,'hlorobenzene (3:4115) in SOCh or CC34 
with 60202 -I- AJCla + 62CI2 see (8) (note that under these circumstances p-dichloro- 
bensene (3:0960) gives a mixt. of tetra and hexarhlorobenzenes (8) (22)); from lower 
chlorinated derive, of benzene by htg. with FeCh see (5|: from diphenyl sulfone with C3« 
in sunlight followed by treat, with ale. KOH see (13) (23); from tctrachlorobenzyl chloride 
with CI2 see (16); from aret-A"-mtro-2,3,5,6-t€tracliloroaniIme on htg. in toluene or from 
parent bf w** on attempted acetylation see (15); from trichloroethylene (3:5170) at 700” 
see (9); from iodopcntachlorobenzene with MeOH/XaOH see (U-j 
[For formn, of C from various chlorine addition products derived from o-dichlorobeniene 
(3:0055) |4), m-dichlorobenzene (3:5*160) (4), /nlichlorobenzene (3:0980) (4), 1,2A5- 
tetrachlorobenzene (3:4115) (24), and even C itself (25) see indie refs.] 

[C with liq. Ci2 in a.t. in sunlight adds 2 CI2 with considerable sLuggishness yidding 
(26) (25) a mixt. of two stereoisomeric nonachloroeyrlohexencs.) 

iC with fumg. HjSOa gives on protracted htg. (27) a red dj-estuff, sol. in alk. with deep 
red color.] 

(C with W /2 NftOMe in MeOH in ».t. at 180" for lH hia, givea (7) 2AB.fr^«oUoro- 
plwmni , m.p. 115“ 17) (benaoate, in.p. 138’ (28|), aceompanied by a amall amt 2M8- 
tetncUorophenol, iteelf not obtd. pure but yieldmg (28) a benaoate of m.p. 110“ (28). — 
(For further atody of actn. of MeOH/NaOH on C see (29) (30).] 
e on nitmtion, e.g., with 7-8 wt. pto. HNO, (D = 1.52) at 100“ for 1 hr. (7), givea (7) 
(2) (18) (31) pentachloronitrobenaene [Boil, y-2471, ndla. from ale., this, from C8i, o-p. 
146“ (9) (18) (31), 143’ (7): uote that aince C is apai. aol^^in cone. HNOj any uneha^nd 
matarial may lepaiale with the crude pwd. (31). - [ThB pontacUoronifaobenaoBB adlb 



a:Mdo-4;daao 
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i^/10 NaOMe in MeOH boiled for 8 hn. loaes NO| instead of Cl yielding |31) methyl 
pentachbrophenyl ether (pentaehloroanuole), m.p. 104-106° (31); d, also undtf penW 
ehlorophend (3:4850).] 

litm (1| ^'aD der linden, Hec. trav- ehm. U, 2B5 (1036). (2) Lock, fier. N, 1533 (1033). 
(3) SohoutiBeeQ, J. Am. Chm. Soc, 66, 4530-4540 (1033). (4) van der Linden, Bet, 46, 411- 
41B (1012). (5) Thomas, Compi. rmd. 136. 1212 (180B). (6) Lock, B6ck, Btr. 71, 025 (1037). 
(7) Holloman, van der Hoeven, Rtx. irav. chim. II, 745- 746, 749 (1920). (8) SiUjerrad, J, Chem. 
Sac. m, 1020-1021 (1922). (9) Nicodemus, J. pra^t. Chem. (2) 83, 310 (1911). (10) Laden- 
burg, Ann. 173, 344 (1874). 

(11) Lock, Rddigm-, Bcr. 73, 870 (1939). (12) Eckert, SteiuGr, AfmuUiih. M, 183 (1015); 
Ber. 47, 2629 (1914). (13) Otto. Ann, 164, lh5 (1R70). (14) Dadieu, Fongrata. Kohlrauech. 
Monatah. 61, 434 (1032). (15) Feterm, Rowe, Btead, J. Chrm. Soe. 1143, 372. (16) Beiletein, 
Eiiblberg, Ann. 163, 247-248 (1869). (17) Cohen, Hartley. J. Chrm. Soc. 87, 1366 (1905), 
(18) Jungdeisch, Ann. chim. (4) 16, 2S3 287 (1868). (19) Muuneyrat, Piiurot, Cotnpt. rend. 
137, 1028 (1808). (20) Moofle, Molowaii (to 8wann Renearch, Inc.). 17.8. 2,010.495, Aug. 0, 

1935; Cent. 1136, 2984; C.A. 31, 6330 (1935). 

(21) Toi, Komatflu, Mem. CoU. Sei., Kynto Jtnp. Univ. A-ll, 325-330 (1927); Cmi. 1138, 1 
2370. (22) Roberts and Co., & Hilliorrad. Brit. 193.200. March 15, 1923; Cent. 1638, 1 904. 
(23) Otto, Ostrop, Ann. 141, 107-108 (1867). (24) van der liiiclen, Brc. Irav. chim. 66, 426- 
427 (1936). (25) van der Linden, Bee. trap. ehun. 65, 569-570 (1930). (26) van der linden, 
Bee. trot, ekitn. 56, 322 (1930). (27) Lstrati, Bull. eoc. chim. (2) 48, 36-41 (1887). (28) HoUe- 
man. Bee. irav. chim. 40. 318- 310 (1921). (29) do Oauw, Btr. irav. chm. BO. 787 (1931). (30) 
van der Linden, Bee. irav. chim. 67, 787 (1938). 

(31) Berckmans, Holloman, Bee. trav. chtm. 44, 857-858 (1925). 


3:3395 PENTACHLOROBENZOTL 
CHLORIDE 

HP. 87° (1) 

ColorioBB this, from hot ale. 

[For prepn. of C from wiwym.-tctmclilorophtlialyl (lii'lr-hloridi^ (3,3,4,r),f),7-hexachloroph- 
thalidp) (Beil. XVllli-(484)] on htg. at >100° in pres uf ('b see (1).| 

C during protracted ht^;. loses CO yielding (1) hewhlorobeiizene (3:4939) (this type 
of defiompn. is generally farilitatcd by AlCb allhoiigh in this rase this n-siiect has not been 
reported). 

C with MeOH on refluxing for 30 lire, gives (1) methyl pentarlilomboiiznate m.p. 97° 
(1); note th:it esterification is .slow and that G can be rciTystallizod from EtOH without 
change. 

C on hydrolyow with iili'. KOH, followed by acidification, yields (1) pcntachlorobeuoio 
acid (3:4910). 

B:nM (1) Eirpol, Euiue. Ber. U. 2104-210S (1920). 

8:8300 TRICHLOROPARALOEHTDE C|H|0|Cli Bell. ZIZ. 386 

(CMoroocetaldehytle trimer; XIIi-(807) 

a,4,Wrw.(cliloroinBthyl)- aC%-CH HC-CI1K31 
trioxaiie-1,3,5) I I 



]IJ>. 67-87.ir cor. (1 1 BJP. 143-144* at 10 nun. (2) 

140* It 10 mm. m 


Cl Cl C,OCl, Bea.S.E. 838 
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SOLIDS 


8:Sa0IHl:S3M 


Coloiten ndls. fnrni ether; ineol. aq., spar. sol. ookL ido., eas. sol. hot ak. or in ether. 

IFor prepii. of C from chloroacetaldehyde (3:7212) (or its hydrate) with ^ ydI. ooU 
ooDc. HaBOi Bee |1| (3) (4).] 

C on distil, at ord. press. |1) P) (3) (4| depolymerues to monomeric chloroaofltalddiyde 
(3:7212), b.p.85“. 

I:2M ID Niitterer. AfonatoA. 3, 459-464 (1632). |2) Bp&tb. IfonotoA. M, 6-7 (1915), 13) 
Hfilferich. Speidel.fier. 54. 2634-2635 (1921). (4) LeRpieau, ioc. ehim. (4) M. 200-201 (1928). 




CioHiCb 


BeiLV- 545 
Vi.(«e3) 
Vr- 


H.P. 88° also 84" (1) (2) 

(See Tcj/.) 

0 shows tlK‘ doiiblo m.p. behavior indicated also for several nf its isomers, e.g., 1,2,3- 
isomer (3:2125). j,2.rHaomGr (3:HU0), 1,3,8-iHomer (3:2420), 1,4,6-isomer (3:1625). 

[For pri'pn. of C from l-rhloro-7-Ru1funaplitliy]amine-2 |Bpi]. XIV-765] via diasotiaatioiii 
and use of Cu2(32 n^actn. sec |1| (2); from l,2-<lirh]orniLaphthalenesu]fonyl chloride-2 
[Beil. XI-1841 (2) |3), from In-hloro-T-nitroiuiiJiUialcnosulfonyl (‘hluride-2 [Beil. Xl-188] 
|4), from 2-ehloro-l-nitronaphtlialcnesulfonyl (‘hlori(le-3 [BeiJ. Xl-189] |5J (2), or from 
l-ehlQrimaplitha1em*-2,7-/n«-(Kulfoiiyl chloride) {Bell. XI-2171 |2). each with PD| as 
directed, see indie, refs.] 

[C treated with ClSDsH in Ok i^nd rcactn. prod. eonv. to sodium salt as directed (1) 
yields sodium l,2,7-trie1iloronaphthalenc^hu)fonatc-X (corresp. sulfonyl chloride, m.p. 
176- |U).l 

3:2325 (1) Turner, Wynne. J. Chmi. Soc. 1541. 247, 252. (2) Armstrong, Wj’nne, Chm. Newa 
71. 253^254 (1695). (3) Ariii.^tr(jng, Wyirne. Chem. AVvv 51, 189 (1889). (4) Clave, C5am. 
ZtO. 17. 398 (1803). (5) Clevc, 5tr. 35. 2486-2487 (1892). 


3 : 2340 S,6-DICHLOROB£NZOPH£N01fE 

(2,tVDirhlorophonyl phenyl 
ketone) 


/V;| CiiH^OOi Beil, S.N* 652 


0=4) 


M.P. SB- ID (3) 

85-86- B) 

Cryst. (from ak. (I))> does not form a NaHSCh cpd. |1). 

[For prepn. (20% yield (1)) fro® ynliehlorolienzcne (3:0980) + BsQ (3:6240) + 
AlChBee(l) |2).l 

C fused for 3 hrs. at 200° aiih a mixt. of KOH + NaOH gives (3) p-dichlorobeniene 
(3:0980) (65%, yield |3)) and BzOH (1:0715) (91% yield (3)). 

C on oxidu. with KMnO^ solii. yiehls ID 2,5-dichlnrnbcnr.nic or. (3:4:140), m.p. ISO" (1). 

0 SyS-Dichlorobenzophenone oxime: from C in ole. on htg. with NH^H.HCl + BsGQi 
for 3 days (10% yield CD): m.p. 135- (on rapid htg.), 207- (on slow htg.) (1). IThis 



DIVISION A 


Stt 


oxiaid upotL Beckmaim iwr. with 10 pts. eoDc. H 1 BO 4 at 100" for 1 hr. giTW bttu- 
2,4-diGfaloroBntlide, m.p. 122" (1).] 

t;mi ID de Crauw. Bee. trm. eh/im. M, 767-768 (1031). (2) OuimQllBr, proM. C8ni. 
S11-S12 (1933). {8) Look, BAdijiw, Ber. 71. 860 (1039). 


8!10360 2ABM6-HEKACHL0R0^ 

CYCLOHEaNE^-DIONB-1,4 



GiOsCh 


M.P. SB" ID 278-2B5" dec. 0) 

80-87" |2) 182-185" at iMO mm. (1) 


Bdl.Vn.574 

VUi- 


Cryst. (from ether /pet. ether). ~ Lachrymatory odor. — Ebb. Tolatile with Bteam; on 
distn. at atm. pnsae. dec. into rhloranil (3:4978) and Gl|. — Ebb. flol. ether, GHGb; fairly 
eaa. sol. ale., CaHi, Igr.; insol. aq. 

[For prepn. from chloranil (3:4978) by treatment with MnOs + cone. HGl in B.t. for 
10 hrs. at 180" see |1|; from p-aminophenol hydrochloride in AcOH on treatment with 
CIjBeelll.l 

[For use of G SB fungicide see (3).] 

C with K1 in AcOH yields (1) cUoranil (3:4976). — C on reduction with BnCl| yields 
|1 1 tetrachlarohydroquuione (3 : 4941 ) . 

C on shaking with 10% aq. NaOH slowly diBBolves with decompn. into dichloromsleic 
acid, tricliloroethylene, and HCl |1)- 

(Q S,6,6,6,6-PeatichlorocycloheiBnetrioae-l,8,4.aiiil-2 [Beil. X1I.212]: in aim. 100% 
yidd from C (1 pt.) in AcOH (5 pts.) htd. ii-ji hr. at 100" with aniline (1 pt.), then 
cooling; red ciyst., m.p. 144 |1|> [This prod, is stable to rone. HCl but on stdg. with 
6-8 pts. 10% aq. NaOH reacts suddenly with evoln. of ht. and odor of carbylamine; 
after dilution and fUtration, acidification of the filtrate ppts. l-phenyl-3,5,6-trichloio- 
pyridone-4-carboxylic acid-2 [Beil. XXll-298], m.p. 245" dec. (1) ] 

liMN (1) Zincke, Fuchs, Ann. Wl, 15-24 (1892). (2) Theilacker, Ber. 71, 2069 (1988). (8| 
Ladd (to U.8. Rubber Co.), U.S. 2,362,665, Nov. 14, 1944; C.A. U, 2832 (1046). 


3:2375 S^-DICHLOROPHIHAUC 
ANHYDRIDE 



Bea.XVn-483 

XVDi— 


HP. 89" (1) |2) 

[8ss nfso 3,5-duA2oropAfAa2ic acid (3 : 4580).] 

Ndls. from Igr.; eas. sol. ether, CeHe, CHCls- 

[For prepn. from S^Sdichlorophthalic acid (3:4580) by htg. alone |2|, or with AoCI ( 1)1 
see indie. lefs.; from 3,5-disulfopfathalic anhydride (2) with BOQi in a.t. 11 hn. at IM" 
see (2)J 



m wLa» s:ta7jM:MM[ 

{lMd.iritbnHniiiol + adnp<]iaaiG.H^tlieiidUvd.iDal^ autnl,0*w 
briUiaat grenuah fluoreBceiioe (1). 

^ with hydroqinnoDS (l;lSeO) + AlCI) + NaQ htd. M 200-220° for 40 0 I&, (iw 
13) S,7>^cUimhl|4-dihyitesyantbnquiD(me (6,7-dieUoiDqainiMna}, red ndli. ham 
ijHau, iii.p. 281-232’ |3).] 

[C with BteBin pee w d over cat. at 380-420* loaeB COi preeumably yielding (4) 2^4<&- 
cUorobenjBoio acid (3:4560) and/or 3,5HliohlorobenBoic acid (3: 4840].] 

C on mehing and treatment with dry NHs gaa yields (1) 3,5-dicfalorDphtlta]iin|de [BdL 
XXl-^504], yel. ndls. from hot alc.i m.p. 208” (1); C on htg. with 1 mole akiiline until evohi. 
of gas atops girea |1| SyS-dichlorophthoknil [Beil. XXI*504], yel. ndla. from ale., m>p. 
150.0-150.5^ (1). 

C is inaol. in cold aq. but hydrolyzes on boUg.; on sapon. with standard alk. (Sap. Eq. «■ 
108.5) followed by acidifn. yidds 3,5-dichl(miphthaliD acid (3:4840) q.v. 

litM (1) CriMsley, LeSueur. J. Chem. Soc. Bli 1535-1637 (1902). (2) IValdmann, Schwenk. 
dnn. 483, 293-294 (1931). (3| Waldniuin, J. prakt. Chem. (2) IN, BO-lUO (1931). (4) Jaeger 
(to Sdden Co.), U.6. 1.904.616, June 25. 1934; Cent 1H4, II 3047. 


8:8888 iiRiym.-o-PBTHALYL 
DICHLORIDE 

(ufMv>n’-o-Pbtha]oyl dichloride; 
3,3-dichlorophthBlide) 



CsHtQiCIi 




[i8ea also sym.-thphlhalyl dichloride (3:6900).] 


BeU. DC . 805 

zvni*(1,68) 


M.R 89“ (1) 

88-89“ (2) 

88.5“ (3) (5) 

87-89“ (4) 

84“ (6) 

Prisma from CsHg (2), cryst. from pet. eth. (b.p. 20-50“) (4) — C is much less reactive 
but far more lachrymaior)’ (7) than «i/ia -o-phthalyl dichloride (3:6900). — The m.p. of 
C is not sharp because of iK^ginning of conversion to sym. isomer (4) (6), and C shows pio- 
grossive change of density when kept at 90° for 1 hr. (5). — C on distillation is converted 
to the sym, isomer and therefore shows b.p. of the latter; this change is accelerated by 
presence of AlCls ur SnCl 4 (1) (2) or by HCl. — C should therefuiv be preserved in a deaie- 
cator over soda-lime <2|. — For f.p./comim. diagram of C with its sym, isomer see (3); 
the eutectic has m.p. +8“ and conts. 23% C. 

[For prepn. of C from sj/m.-o-phLhalyI dichloride by htg. with Aids at 100“ for 8-10 hra. 
(72%yidd)Beel4M 

C in anhydrous formic acid reacts below 40“ evolving Hd + CO (7| (the sym, isomer 
reacts much more readily, even below 25“ (7)). 

C on i^hi^lrin g at 0“ with 10 vols. 7% aq. NHiOH followed by acidification yields (1) f7) 
o-oyanobenaoic acid [BeO. lX-814, lXi-(365)], ni.p. 190“ dec., converted by htg. to phthafi- 
mide, m.p. 228.5“ a.c. [Exactly this same result is obtd. with the sym, isomer.] 

[For studies of rate of reactn. of C with MeOH or with ajiiline see (2) (8).] 

(Fbr differentiation of 0 from its sym, isomer by use of piperidiniuin N-pipcaidylditfaw- 
esrbamate (from piperidine + aq. + CSz) see (6) (7).] 


Dj® ®- 1.3320 (6) 
DS" =1.351 (5) 



9iSSgS^!MM 


DIVlStON A 


m 


l:Wi <1) SohBiber, Btr. M, 2368-2360 (1013). (2| Ott, Aim. M, 278-276 (3) 

CMnyi. Jfenateh. M, 81-02 (1019). (4) Ott, Org. SynlheiM, CoU. ToL I (IM biI.), 528-680 (1048) ; 
11, 88-91 (1031). (5) Cvuer, fluRileu, /. CAem. Set. 1027, 2878. (6) von Braun, Kiiw, Btr. 
18. 1307-1810 (1922). (7| von Auwero, Btr. $$, 2128- 2120 (1927). (8) Dunn, Daviet, HanUy, 
Paul, BonDoni, J. CAm. See. 1088, 15-21. 

8:11480 1^,8-TSlCHLOROIIAPHTHALEnE Cl O CioHiCIi 

ca 

MJP. 89.5^ (1) 

Sr <21 

84“ (1) 

85“ (2) 

(80e text.) 

Ndls. from oJc in which it is esis. roL — Note that 0 (like certain of its isomers) shows 
A peculiar characteristic; if the fused 0 in a m.p tube is allowed to cool and withdrawn it 
solidifies to a translucent fonn which on immediate reheating shows m.p. 84-85“ but if 
left for a time is conv. to an opaque m.isa which on ht.g show's m p. 89°. 

[For prepn. of C froni l-ehloroiiaphthalciu<hH-5i«-U^ulfonyl chloride) IBoil. XI*214] 
with pels see |1| (3); from l-nitrfina^phthalene [Beil. V-5.i3, Vi-(2fi4)] with OI2 see (4) |2).| 
[C treated with CISO3H in and prud. conv. to sodium salt yields (1) sodium 1,3,8- 
trichlQronaphthalencsulf(iiiatr-5 (currop sulfoiiyl chloride, m.p. 127*^ (1)).] 

I:M3| (1) Turner, Wynne, J. Chem. Sfff 1141, 347, 254: (2) ArmstmuK, Wynne, Chem. Xruv 
71, 255 (1895). (3) ArnistmiiK, Wyiiuc, (V^rw. AfUA 61, !)4 (1890). (4) Atterherp;, Ber. 9, 
926 (187G). 

3:8435 1,8-DICHLORONAPHTHALENE Cl Cl 

CO 

M.P. 89.0-89.5“ <1) 

88.5- 89“ |2) 

88.5“ (8) 

88“ (3) 14) 

84-85“ (7) 

83“ (5) 

82.5- 83.5“ (11) 

82“ <10) 

Cryst. from ale. or hexane. — Volatile with steam. 

[For prepn. of C from 1,8-diaminonuphthaleiie [Beil. XlIl-205, XlIIi-(54)] via tetrasotiz- 
atinn and htg. with CuzCb (59% >ield) see |1); from R-chlnronaphLhylamine-l [Beil. 
XII-1256] via diazotization and use of Cu2Cls reartn. (52% yield <7)) (2) |6) see. indie, refs.; 
from 1,8-dinitronaphthalene [Beil. V-5.59, V]-(265)| with PClt sk' (5) ( 11); from S-chloro- 
naphthalcnesulfonyl chloride-l [Beil. XI-162] by htg. at 200-230“ as long aa SO| ia evolved 
Bee (4); from 4,&dich1oronAphthalpnpj«ulfonic acid-1 [Beil. Xl-162] by hydrolytic cleavage 
of group at 230“ sec (9) |3); from K suit of 4,5HlichloronaphthBlcneBulfomc aeid-2 

(Beil. Xl-1821 by htg. with 1% H26O4 or 50% H3PO4 in a.t. at 290“ m <9).] 


BeU. V - Mi 
Vi~ 

V 2 - t44li I 


BeU.V -545 

Vi- 

Vr- 



271 SOUPS 

C htd. with HQ ia B.t. at 250-290' reaxRuigQB (9| to l.S^lkhknwafihtluto (3:3200), 
iD.p. 107'. 

[C in CS| treated with CISO^H yields (10) liS-diohloronaphthalBiieBulfonie acid'4 [Beil. 
Xl-102] (corresp. sulfonyl chloride, m.p, 114' (10)j correep. Bulfonainide, m^i. 22S^ ilO})J 

l:Mi8 (I) HampBon, lVeiBBberg;er, J. Chem. Soe. IfH, 394. (2) WoMberger, SbigmU. 
Hampson. Trans. Faraday Sac. 9$, 890 (1934). (3) Cleve, Chem. Ztg. 17, 398 (1893). (4) 
Arnwtrong, Wynne, Chem. Nw>s 71, 256 (1895). (5| Atterberg, Bar. 9, 1732 (1876). Atter^ 
berg, Ber. II, 548 (1877). (7| Bergmann, Hirfibberg, J. Chfm. Sac. UM, 884. 03) SiroU- 
pfeiffer, Ann. 481, 198 (1923). (Q) Armstrong, Wynne, Chm. Netoe 71, 69-70 (1807), (10) 
Armstrong, Wynne, Chem. News 61, 273-274 (1890). 

(11) WoroshUow, Knslow, Ber. 61, 413 (1936). 

3:2438 l,l-DlCHLORO-2,8-bu 
(p-CHLOROPHENYL)- 
ETHYLENE 

M.P. 89' ID 
88<60' (2) 

86-87' (3) 

ColorlcBS crj'Ht. from iilr. 

[For pFppn. of 0 From I,l,l-tri('hlonv2,2-5i>-(p-<‘hlorr)ph('iiyl)pthanp (“ DDT **) (3:3296) 
by elimination of 1 llCl with ah*. KDH under refluv (1) for 10 hra. (3) or 15-20 min. (4) 
(yields: almost 100% (4), 81% (3)) (fur study of ru‘e sn? (5)), or by htg. at 110-120® with 
A trapi* of FeClj or AK-’b |2), .see indie, refs.; forprepn. of C from l,l,l,2-tetraGhlon>-2,2-bi^ 
(/H‘hioropheiiyl)etbaue (3:2477) by eliminatimi of two adjacent chlorine atoms with Zn 
diisi in boilg. al)w. iilc*. rofiuxoil 8 hrs. (fiG'^[* yield) see (3).] 

C on oxidn. with ('rO,f/Ar>()H refluxed 4 hrs. gives (10U%,> yield (3)) 4,4'-dichlorobezuo- 
phenonc (3:4270), m.p. 144' (:i). 

C in boilg. CJHCla eonlg a little PCla with Clj for 3 hre. (but without special radiation) 
adds 1 mole hiikigeTi giving (70% yield (3)) 1,1,1 ,2-totniehlori>-2,2-6w-(p-chloi«iph«nyi)- 
pthane (3.2477), m.p. 91 412' (3). 

C with KOH in eiiiyleiie glyeol refluxed 10-12 hra. gives (almost 100% yield (4)) 4,4'* 
diehlnmdiphr'jiylmethane (3:10.'i7) m.p. 5."! ; but note that C with excess Ba(OH)s.8H|0 
in ethylene glyenl n‘flu.\fd 10 12 hrn. (4) or C' with ale. KOH in &.t. at 150-160" for 24 
hrs. (7) gives (yields; 57' (7), (4)) tli-f/M'hlorophi‘iiyl)*iu:etic acid (3:4612), m.p. 

1 66.0-1 Ofi.j' II.C. |4). lliiMOr (7), this arid undoubtedly being the precureor which by 
\(m of COii with the above KOH gives the indicated prod. 

C' with anhydrous \]Vh in large exce.s.s CcHr does md (6) give 1,1,2,2-tetraphenylpthane 
(dif.from “ DDT" (3:3298) q.v ^ 

3:8488 (1) Zeidicr, Brr. 7, llSl (1874). (2) Fleck, Haller, J. Am. Chem. Sac. 06, 2095 (1944). 
(3) OTunmiiti, Buck. J. Am. Chm. Soc. 67, l.'ia l.'iG (1945). (4) WT.ite, Sweeney, 

r.S. Pub. Bioiih 66 , (>0 71 (1945). (5) Bjaiid, Bue(w.-8uudprmttnn, Brr. 76. 1828 (1942). 
(6) Fleck, Httller, J. Am. Chm. Sac. 67, 1420 (1945). (7) Grunimitt, Buck, Steariis, J. Am. 
CArtn. 6'oc. 67, 150 (1045). 

3:2440 8»4,6-TRlCHLOROB£NZALD£ 

HYDE 


CrHaOaa Boil. S.N. 633 

a 

a<fj%>cno 


\ CijHbCU Bell. S.N. 480 

C^CCh 

<iy 


Ur. 90-91* lU 



DIYXESON A 


m 


Cokrimi ndb. hom bIc. Somewhflt soL boUg. aq.; foiatUe with ateam, -**EaB. ad. 
in hot ak.; also in etheTj acetone, CgHe, or CHCU; fair^ sol pet ether. 

[For prepn. of C from 4«amino^,5^cbloiobeiianldeh3de (1) by diaaotiiation and use 
of CuiQi reaction (yield of crude C 90%) see (1).] 

C on oxidn. with alk. KMnOi giveB (1) 3,4,5-trichloiobenaoic acid (3:4920), m.p. 210”. 
C on numonitratiQD, with abs. HNOa in cold, gives (86% yield crude (U) 2^tro^4,6- 
tiiohlorobensaldehyde, m.p. 118.5-110” (corresp. phenylhydraaone, m.p. 220” dec.; corieap. 
p^nitrophenylhydnaone, m.p. 293r-294” dec.; cotreap. semicarbaaone, m.p. 278-270” dbo.). 

SAiB-Trichlorobenzaldoxime; unreported. 

3,4,6-Trichiorobeiizalddiyde phenylhydruone: m.p. 147” (1). 

8»4,6-Tiiclilarobenzaldehyde p-nitrophenylhydrBZOne; orange ndk. from nitro- 
bensene, m.p. 342” dec. (1). 

0 8,4,0-ndiloiDbeiixaldehyde aemicarbuone: ciyst. from ale., m.p. 252-254” (rap. 
htg.), but after fusion resolidifiea and remelts at 284-285” (1). 

8:2lli (1) Van de Bunt. Ree, frar. chin, 46, 131-137 (1020). 


8:2442 6,6-DICHLOBO-8,8- 
DIMETHYLPHENOL 

(4,5-Dichion}-o-3-xylenoL) 

1I.P. 90” (1) 

[96” (2)1 


OH CgH^ 
Clly^Hi 


Beil.Vl- 
VIi- 
VI,. (454) 


Ciyat. from It. pet. — Volatile with steam. 

[For prepn. of C from 5,6-dichlon^2,3<iimethy]aniline (4,5-dichlort).^Vxylidine) (3| 
via diaxotiaation and hydrolysis (yield not stated) see (U; for fonnn. of C from 4,5,0«tri- 
chloro-l,Mimethylcyclohexen-4.one-3 with quinoline at 170” for 30 min. (yield not stated) 
see (2).] 

C with Cl, in CHC^a does nd give the expected 4,5,6-trichloro-2,3Klimethylphenol 
(3:4742) hut instead (2) a tetmchloio deriv. (apparently containing a chlorinated methyl 
group), m.p, 127.5” (2). 

The nitration of C has not been reported, and the expected 4.nitro-5,6-dichlorD.2,3- 
dimethylphenol is unknown. 

8,6-Dicliloro.8,8-dlmefliyl|dienyl acetate; unreported. 

0 6t8-Diciiloro-2,S.difflethyl^eayl bazoate: m.p. 133” (1), 128” <2|. 

8:1442 (1) Hinkel, Ayling. Bevsn, /. Chtm, Soe, 1828, 2533. (2) Hinkel, /. C5em. 8oe. 118, 
1850-1851 (1924). (3) Hinkel, Ayling, Bevsji, /. Chem, Soe, 1888, 1876-1877. 


3:2446 8A4-T1UCHLOROBB1IZALDE- 
HYDE q , 


CiEiOCk 


;ho 


H.P. 


91” (1) 
90” (2) 


Bea.Vn.288 

VHi- 


Ndls. from ale. 

[For prepn. of C from 2,3,4-trichlQFoben8al (di)chloride (3:2212) in 58% yield 
bydrolyaia with fumg. HiSOi as directed see (2).] 

C on oxidn. with KMnOi gives (1) 2,3,4-trichlorobeiiioie acid (3:4810), m.p. 166-187”. 



acam 
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C with flflliTdr. NaOAis + AoiO tm btg. (Perkb iyntteitft) fnai (2} 8AMtUilQio- 
riiiiMiBuc add IBdl. 1X^607], m.p. 185^ 

8,8,1-TikUmbauildoxlnie: unreported. 

Vti-Tiichlorobenzaldehyde phenylhydreiene: unieported. 

— - 8A8-Tiidili0robeiizeldehyde^Hdtriipheayfliydram unreported. 

■■■ — 8f8,4-Tiiclilorabfliizilddiyde 8»4-^iiitroplie&yUiydfumB: uniepofted. 
tilMI (1) Nicodemui, /. pnkt. CAem. (2) 81, 310 (1011). (2) SeeUg, dtm. 817, 148-151 (1857). 


8:2488 8A6-TRICHLOROnAPHTHALB15E 

HI 

90.8-91'’ (2) 



CioBidi 


Baa.V-54A 

Vi- 

T|-(4i0) 


[For prepn. of C from 3,6-dichlonmaplLthaleneBulfonyl chloride-2 [Beil. XI-182] (1| (2)p 
from 3-chlorQiiaphthalcn<i-2,7-4M-(Bulfonyl chloride) [Beil. Xl-217] |1) &), or from 8- 
ohloroiiaphthaleni>-2,8to-(8ulfoiiyl chloride) [Beil. XI-216] (4), all with FCli, see indie, 
refs. cf. (6).] 

[For study of oxidn. of C with CiOa/AcOH see (5).] 

[C with ClSOsH in Gfis followed by conv. to salts yields a mixt. (1) derived from 2A8* 
trichloronAphthBlcnesulfonic aeid-8 (corresp. sulfonyl ohloride, m.p. 118'’ (1)), and fimb 
2,3,84richloTonaphtlialene&ulfonic acid-X (corresp. sulfonyl chloride, m.p. 94” (1|).] 

8:M5 (1| Turner, W><niifl. J. Cktm. Sue. 1041, 247, 266-257. (2) ArmBbona, Wynne, C6 mi. 
^^fwt H, 275 (Lh90). (3) Armstruiig, Wynne, Chm. Xetu 01, 02 (1890). (4) AnnstiW; 
Wynne, Chm. JVcwa 08, 103 (1890). |5| Cleus, Schmidt. Ber. If, 3177-3170 (1886). |e| 
fyanuD, Stauble, /. //rakt. Chem, (2) 100, 350, 377 (1021/22). 


3:2460 6.CHLORO-2p4.DlUETHYLPHEBOL 

(0-Chloro-m^xylenol ) 



CgHsOa Beil. VI -488 
Vli-(242) 
VI«- 


M.P. 90-91” (1) (2) 


Ndls. from Igr. or aq. — Sol. hot aq. and roost OTKanic Bolvents. — Volatile with steam. 
[For prepn. cf C from 5-chlQro-2,4^imethyianiline [Beil. XIIi-(486)] via diaaotiutiini 
and hydrolysis (1); for forron. of C from 2,4-dimethylquinol (m-xyloquinol) [Beil. 
Vlll-22, Vlllr(514]| by action of HCl |1| (2| in AcOH at 0” {1| (note that some of the 
isomeric &K',hloro-2,^impthylphenol (3:8784) is also formed) see indie. refs.| 

The nitration of C luis not bran reported, and none of its mononitro- or dinititHlenvativeB 
is known. 

C in ale. soln. with FeCla gives a deep olive-green color becoming blue on dilution with 
aq. or reddish brown on htg. |l|. 

_ 6.Chloro-8,4-dimethylpheayl aeetate; unreported. 

O 54:h]m-8,4-diiii0fhyliihaiyl benzoate: m.p. 84.5-86.5” (1). [FVom C with benaoyl 
ohlnride + aq. NaOH |1).] 

6-€lilofO-8p4-dimethylfhenyl p-nitrobenzoate: unieported. 

Mhkfn-Sii-dlmetfa^phaa^ jV-phenytcirbaioate; unieported. 

ts8li| HI Btmberger, Rebor. Ber. 48, 703-803 (1918). (2) Bamberger, Beliir, Bw. ||, 8I|B 

(1907). 
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3:3470 4hCHI«OROGATBCSOL 
(A-Chloropyrocatechol) 
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CoBAa BdLVI-783 
VIi-(3S9) 
Vl|-(787) 


M.P. 90-91*’ (1) (2) B.P. 139-139.3** it 10.6 mm. (1) 

88” 13) 136-136.5** at 8.6 mm. (1) 

80-81“ (4) 

{See deo text.) 

Anhydrous C exists in two forms melting at 90-01“ and 5!H)r (1 ); after fusion of the 
higher-melting form the resolidihod C melts 110-61“ (1). 

C can be recrystd. from CeHe, CHCI3 from whirli it scptirab^s in scaly Ifts., or from 082 
from which it separates in prisms. — C eryst. from ord. ether as hemihydrate, 
which loses its aq. upon distn. in vac.*. (1). — C is ess. sol. aq., :ilc.r ctluT, AcOH, or acetone; 
spar. sol. Igr. |1|. 

[For prepn. of C from catechol (1 : 1520) by action of SOn2 Pi| (5) fl) (4); for prepn. 
from 5^oro-2-hydroxybcnzaldehy(le (3:2800) -|- alk. H2()2 sec (6); for prepn. from o- 
benzoquinone [Boil. VII-GOO] by actu. of diy* H(]l in ClU'b |7).] 

C with FeCis gives scarab-green color, which on addn. uf Na^COs bccumes dark red, 
or with NaOAc turns blue (1). 

C in AcOH treated with xanthyclrol (1:5205) soon ppts. i-chlunKl-xanthydrylcatcchol, 
cryst from CsHe. m.p. 224*' (blcH'k) (8). 

[For reaction with boric ac. see (2); for use in prepn. of dyestulTs see (9); for oxido. with 
AgfO in abs. ether to 4-i:hlorubcuzoriuiri(me-l,2 see (1).] 

0 4-Chlorocatediol dibenzoate: from C + BzCl in pyridine; ndls. (from ether), m.p. 
96-97“ (1). 

l:M7i (1| Willstattcr, MQller, Btr. 44, 2182 21M flOll). (2) BocHeken, Mijs. litr. 44, 7.18- 
760 (1925). (3) FrejkA, Safranek, Zik. CoUfclum Cznhuuhtt Chrm. Commun 8, 245 (1037). 
(4) I^ratoner, Gazz. chim. ital. 28, 1 222 (1808). (.5) Umlo, Miihlioth. livr. 63, 1[).32- 1033 (1030). 
(6) Dokb, Am. Chem. J. 42, 488 (1909). (7) Kwh, An,, f'hm J. 26, 2K 30 (lOOl). 

(8) Fabre, Ann. chim. (9) 18, 114- 115 (1922). f9)Lehuia]ni (i(» l-U.), (ler, 048,713, Aug. 6, 
1937; CtnL 1188, 1 187. 


3:3475 l,l-DI-(p-CHLOROPHENyL)- 

ETHTLEHE *^'CZX, 


C14H10CI, 


BeiL S.N. 480 


O' 


H.P. 91” (1) 

86-87° (2) 


cx 


C=-CH* 


ColnriesB cryst. from MeOH contg. some ChHh (1). 

[For prepn. of C from di-(p-ehlorophenyl)-mcthyl-ciirbinol (itself prepared from 4,4'- 
dWorobenzophenone (3:4270) with MeMgl) by dehydration see (1) (2).] 

C on cat. hydrogenation gives (62% yield (4)) l,l-di-(p-ehlorophenyl)cthane (3:0995), 
m.p. 54-56“. 

C with PCIk in GbHs stood 24 bis. then poured into aq. gives (61% yield (1|) 
(7Hshlorophenyl]vinyl-phoBphimc acid, (G1.C6H4.)2C = CH.K).(OH)2, cryst. from ^;OH, 
m.p. 158-159^ (1). 
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C with O 9 in ecu Miln. in acetone /solid CQs ooolhig bathi'auhaequently decoinpoeed 
with HsOs, Sives ( 2 ) jMshlorobenKoic acid (3.4d40), oxalic acid (1:0445), 4,4'-dichloro- 
beniophenonc (3:4270), and a little 4,4'<^chlQrolMQZophenone peroxide, cryrt. from 
acetone, xn.p. 217.5-218.5” | 2 ). 

[For behavior of C with CiHs + AlCU (3 moles) in reverse Friedel-CniftB roactiem see 
(3)1 

8:2475 |l) BcrKmuim, Bondi, Ber. 84, 1470 (1931). (2) Marvel Niohols, J. Org. Chan. I. 301 
(1941). |3 1 Alexander, Chcni. Age 88, 5U (1 937) , Cml. 1887, 1 4085; not in C.A. (4) Gnmunitt, 
Buck, Beeker, J. Am. Chem. A'oe. 67, 22G5-22GG (1945). 


3:2477 l,14.9-TETRACHLORO-2,2-bu- 
(p-CHLOROPHENYL)ETHAN£ 


M.P. 01-92M1I 


Gi^HgCU 



BeO. S.R. 479 


ColorlcBB cryst. from ahs. ale. 

[For prepn. of C from l,l,l-triiddor(v.2,2-5i«-(p-rhlorophcnyl)ethoiie (" DDT ”) (3:3298) 
with Cli in CC1| «)ntK. a VCh (73% yield (1)), or from l,l-diehloro-2,2-(p-chloro- 
pheijyljcthylene (3:2438) witli CI2 in CHCU fiontg a little PCU (70% yield (1)), aee indie, 
refs. 

C witli Zn dust in nlis. nlr. refluxiHl 8 hrs. l(»sps 2 v^hlorine aUims giving (66% yidd |1|} 
l,l-diphlon»-2,2-6w-(/H'hlorophenyl)ethybrip (3:2438). 

Despite the pr(\seiu'e in C uf one tertian* chlorine atom, C does not ID react with 5% 
aJr. AgNOa at rcnim U^mp. 

C with 5% !U|. Nn()H refluxed f<ir 15 min. is appreciably hydrolyzed, but with aq. alone 
similar treatmout givtts no appreciable reaction (1). 

8:2477 (1) Gniiniuitt, Burk. Jenkins. J. Am. C/im. Soc. 67, 155- 15G (1946). 


3:2480 24,4,6-TETRACHLOROTOLUENE CTU C7H4C34 

cir^a 

d 


BeiLV. 802 
Vi-(1«8) 
V,-(*84) 


ILP. Ol-ft-O!’ (1) (2) 

92° (3) 

01-92° (51 

Ndlfi. fnm ale., ctlicr, or ale. + ether. 

[For prepu. of C from 2.4, fl-tricliloni^l-iuninntolupno [Beil. XI1-873I (1) via diaiotiiation 
and use of CusCU n’jirln. (yield 02^, (2)) (1) ,scp indie, refs.; from toluene (J :7405) with 
CI2 in proa, of anhydroiLS IWI3 at iri-50“ (90‘'[ yield) seo (3) cf. (5); for formn. of C (to- 
gether with other isomers^ from 2,3,4-tri(‘hloroio1ui4iP (3:0425) or 2,4,6-triphlorotoliiene 
(3:aSS0) with CU in WU in pres, of Al/Hg (2), or from 2,4,5-trichIorotuluenB (3:2100) 
with SC^Clg 4* AICI3 4- S2CI2 as directed (4), see indie. riNJ 

C (1 wt. pt.) on nitration with a mixt. of 3 wt. pis. HNO3 (D = 1.48) + 7.4 wt. pts. 
cone. HsaO* {U - 1.84) at 105“ for >2 hr. gi\'i*.s (4) 2,3,4,6-telrat'hlnro^nitrotoluene, 
cryst. from ale., m.p. 154“ (4). — NoU* that the value of 131-134“ reported previouflly (2) 
was undoubtedly (4) incorrect. — Note also that the m.p. of this nitration prod, is only 
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dtfittjr kmr tfau tint (UQ*) for ibs eomv. prad. ftoai 3,8|4,S4BttMiUorobriiine 
(3:2710). 

0:IIN (1) Buna, Thnamka, ^lepti LMmieHa lA 170-U8 (1083); Cant IM, I 

UCMh C.A. M, 1733 (1936). (3) Cohen. Dikb, J. Cftam. Ae. 83, 1380, 1388-1383 (190t>. (3) 
CueOn and Co., Oar. 283.367. April 7. 1015; Cant. IMf. 1 862. (4) BUbamd. J. Cham. See. tWi, 
1883-3688 (1933). (6) BaOatain, Sublbarg. Ann. IM, 287-390 (1800). 


8:MBO l,2A-TlUCBLOSOHAPHIHALraB 



liP. B8‘ (1) (2) 

Ndls. nmewhat Bpai. wl. in ale. or AeOH. 

[For pnpn. of C from 2,4-dirhloTonaphthidamine-l [Beil. XIl-1250] via diaiotiiatioB 
and uie of CuiCIi nactn. aee (1) (3); from 2,4-dichloranaphthol-l (3:3250) by htg. with 
Pdi aee (2); from 1,3-dirhloranaphthalene (3:1310) with C3| in CHC!li see (4).] 

(C treated with ClSOiH in CSj and reaetn. prod. eonv. to Na Balt as directed |1) yMda 
eo^um 1,2,4-triehloronaphthiileneeulfDnatNi (corresp. autfonyl chloride, m.p. 158* (1)).| 

l:M8l (1) Tuner. Wynne, A. CA«ai.Sar.lNl. 347, 251. (2) Clave, Bar. 81, 893 (1888). (8) 
Amatoonft Wynne, Chaiti. Neua 81, 273 (1890). (ll Qaea, Bar. 81, 054 (1890). 
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(3:2500-3:2988) 


3:2515 lA6-TiaCHL0IU)- 
HAPHTHALEHS 


ILP. 82.5* (1) 

92* (2) (8) 

81* (3) 

90* (4) 

Ndb. from alc.j^vcry cas. ad. CHCli. 

(For prepn. of C from l.«hlon>0«ulf(>iuiphthyIaimne-2 [Beil. X1V-703| m 
and UK of CufCli reactn. aee (2) (5); from l,2<iiehlo ron»phthalengB iitfnnyl chloiidfrA 
[Beil. XI-1831 (6), 2-chluro-l>nitronBphtblene8ulfonyl chloriJe-6>|Beil. XI-18SI (4), 2> 
chlonnaphthalene-li&Mi-faulfooyl ohioride) [Beil. XI-214] (3), or Inihloio-Sdumiu^ 
iuphthol*2 [Beil. V1-GS1| (7) by htg. with POt k dirorted aee indie, refa,: for forms, of 
t from 2,54lirhloroiuiphthBlcne (3:4040) with Qi in CHC3j (0% ^eld) aw (8).] 

[C treated with ClSOjH in CSj and prod. ronv. to aodium aalt yielda (2) sodium 1,2, 
trichlonuaphthalene8ulfonate-4 (roneap. aulfonyl chloride, m.p. 184* (2)).] 

3:2115 (1) Armstrong, Wjune, Chm. Ntm 71, 253 (1805). (2) Turner, Wynne, J, Ckm. 8oe. 
IMI.247,252. |») Forsling, Brr. H, 349MlH8l«). (4) Cle'-e, CAm. Alp. 17, 898 (1803). (6) 
Aimetroni, Wynne, Pror. Chm. Soc, 1881, 30, 49. jof Armstrong, Wynne, CAem. Weiss Ht 
189 (1689) ; n, 274 (1890). (7) Arnutraug, Roseitter, ('Arm. iVeiss 81, 137 (1891). |8) Wynne, 
J, Chm, Bur. 1948, 01. 



3:2545 S-CHLORONAFHTHOL-8 


M.F. 93* ID 
82*12) 
80’ (2) 



BeiLVI- 

Vli- 

V]ir(603) 


Cdorles ndla. from pet. ether.— Spar. aid. cold aq.; aol. boilg. aq., and readily aol. 
org. Bolventa. — Volatile with steam; can also be distilled without dMompn. but b.p. k 
not stated |2). [The identity of the product of m.p. 03-64.5° obtd. from atqqMsed 8> 
ehloranaphthyl-2 methyl ether by HI splitting (3) and regarded by ita sponaon aa C ia in 
douR] — Note that 6 don not depreas m.p. of )^phth(d (2). 

[For piepn. of C from l, 34 fichloronaphtliol -2 (3:1990) noth Fe(OH)i htd. under pim 
8 hn. at 120* (2) or htd. in ak. with Zn /Cu ctmple (1) sw indie, refa.; from S^hloronaphthB- 
lei»>l>diaaoonde with alk. SnCIt an (2); from SHdiloiojHtydtoxyDnp ht balenaa o lfqrie 
Boid-1 by btg. with 50% HiSQi an (4|.| 
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3:dS4A-3:tS70 
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C is eaB. flol. in aq. aJIk. and ateo in aq. NaflOOn floln. cm wanning ( 1 ); the alk. sidn. of 
C couplee with diaionium aalta to give uo dyefituffa; c.g., C with bcnKenedioaonium chloride 
Boln> yieldfl a prod., m.p. 139" |4|, presumably l-(bfsazene^o)-3-rhloro-2-liydToxynaphthar 
lene. 

C in dil. aq. NaOH, treated with NaNOs. chilled, and ariilifinl dropwise with H 1 SO 4 
gives (4) 3-cUoro-l-nitrQa()iiaphtliol-2 (:i-(‘hloroniiphthoquiiione-l,2-oxime-l) [Beil VII- 
721], which on hydrolysis witli AoOH /HCl for 3 Im. yictlds 3-r.hloroQaphthoquinone-l,2 
(3:4704), m.p. 214-215" (4]. 

S:2M5 ( 1 ) Heribco-g, Spenglcr, Schmid, Gcr. 431,105. June 30, 1D26; Cent. inSfi, JI 1196. (2) 
Manchalk, BvU. soc. chim. (4) 43, 1305-1367 (1928). |3| Jamlmscrwtilfi, Molt, Masun, /. Chem. 
5oo. 1181, 375. (4) Marsrhalk, BuU. aoc. chim. (4) 45, G58, 661 (1929). 

3:2565 ^/-DICHLORO-a-HYDROliriSO- C 4 HACI 2 

BUTYRIC ACID ClliCl 

CICHrJj-COOH 

in 

U.P. 98° (1) NentEq. 173(1) 

91-92° (2| (») 

Deliquescent this., ens. sol. ulc., ether; rmt. from CHC'b (1); sjuir. snI. pet. ether. 

[For prepn. from a.a'-Hlirhlonia('etoiie (;t; 0.563) + HCN, follDweii hy hydrolysis of the 
resultant nitrile with HCl (ovonill yield ulm. quant. (4)), see (;<) ('l).| 

l;»U (I) Smith, Z. phyA Chm. A-177, 137- I3K (1M36). (3) Kavrel, BvU. toe. rlftn. (S) 1, 
985 (1934). (3) (Iriinaux, Adam. BuU. me. ehim. (3) M, LM) : .I’m. chim. (5) 23, 3ril-.363 
(1881). (4) GUttfeM, Sdiuciiler, J. Am. Vhem. Hoc. N, 417 (lU3h). 


BeU. m - 318 

m,- 

111,-(2S4) 



Beil.V- 001 
Vi-(2a2) 
Vs- 


ILP. 93-94° (I) (2) 

93° (3) 

99-94° (8) 

91-93° cot. (4) |5| 

91.9-92.4” cor. (6) 

90.3-9241* cor. (4) (5) 

90-93° (7) 

(fits also Ate isomeru! msso or “ a ” ttiOme. didJaride (3 : 4854).] 

Coloiless tbh. or Ifts. — Eas. sol. most otg. solvents but least in Igr. — Readily sepaiable 
from the much leas soluble isomcrie "a” stilbeiu! diehloride (3:4864) by reoiystn. ftem 
ale. — Sublimea without decompn. 
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a:997(MI:Mli» 


[For prapozatioD of 6 ne text of the isomeric ^ a stilbeae dichloride (3:4864) cf. eko 
|8)i notinic that many (but not all) of its methods of prepn. ipve moie or less C. — Note 
also that by reaction of the optically active ftinna of a-^uniiuHic'-hydroxybibeDsyl in HCl 
with NOCl both of the concap. optical antipodes of C have been prepd. (5|.] 

C on htg. above its m.p. is partially iaomerized to the uomcric a ’’ stilbene dicfaloride 
(3:4854) so that m.p. gradually rifies to about 160" |l). 

[C with AgOAc (2 moles + 25% excess) in AcOH at 100“ for Q hw. gives (B) mhets, of 
hydrobenzoin diacetatc, m.p. and isohydrobensoin diaeetate, m.p. 114-116* 

(for m.p./compn. diagram of this pair see (8) 19)).] 

C with pyridine in s.t. at 200“ for 8 hrs. loses 1 HC!l giving (2) one of the two Btereoiaomerio 
o-chlorostillieue'Si viz., the solid stereoisomer IBcil. Y-633, Vi-(304)I, m.p. 52-54“ (2); note 
that the isomeric * a ** stilbene dichloride (3:4854) is inert to pyridine and does not show 
this behavior. 

(1) Zinoke. Ann. 118. 129-141 (1879); Frtr. If. 99.9-1004 (1877). (2) Pfeiffer, ^er. 41^ 
lSlO-1817 (1912). (3) Kayaer, Ann. chim. (11) S, 220 222 (1938). (4) Weissberger, Baoh. 
Z. physik. Chm. B-9, 140 (1930). (5) HeMwger, Bach, Ber. 64, 1095-1108 (1931). (6) 
Newman, Johhpl, Wise, J. Am. Chtm. Soc. 62. 1882 (1940). (7) KlaroHch, Brown, J. Am. Chem. 
Soc. il. 3434 (1939). |S) tVim,teiiJ, SesTnimr, J. Aw,. Chm. Soc. 68, 119-122 (1946). (91 
bdeseken, Klscu, Hee. trait, chm. 47. 696 (1928). 



BeU.V-30B 

Vi.(153) 

Vr- 


Ndls. from Mo<)H. 

[For prepn. of C from 2,5,(Urirhlur(i-3-aminotoluene [Boil. X 11-873] via diaiotisatioD 
and use of CU 2 CI 2 rrartn. (80% yield) see ( 1 ); for formn. of C (together with other isomeis) 
from 2 , 3 ,Mrichlnriit(ilucnp (3:0610) or from 2,3,6-lrit hlorotoluenR (3:0625) in CCI 4 with 
Cl 2 in pres, of Al /Ifg ( 1 ); for furmn. of C us by-prod, of uxidn. of tetrachloro-p-cymene 

C on iiitratiim with 10 pt^. fumg. HXOa at 100 “ for 1 hrs. gives (1 1 2,3,5,6-tetiachloro- 
4 -nitn>t 4 jliieno, pi- fnim MeOH, ra.p 150- 152“ ( 1 ). 

2:2574 (1) Cohen, Dakin. Chm. Soc. 85, 12.S(}<1284 (1904). (2) Q\dat, Holmberg. ilda 
Acad. Aboiwin Math, ei Chyc. 6, No. 14, 3-28 (1932); Ctni. 1132. II 2815-2816; C.A. 21, 5726- 
5727 (1933). 
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HP. 94“ ID 

Long white pr. from CS,; C rapidly turn* gray-vioH in air. 

[For prepn. M C from •,-(3-«hIorophPnyl)paracuiuc acid [Beil. XVlII-4211 on dietillntoi 
«ee (D-l 

C die. in nq. elk. and this eoln. couplm (1) with diaaonium eolta. 

C with aq. F^CI, givm a \’rllowiah-whitc ppt. unchanged on atdg.; C with GB(OCt)i 
Mini. givM (1) a pale violet ppt. 





DIVISION A 


C (1 nude) with PkOH (1 midfl) in CHQi yields an addn. opd^ C.FkO&, yelled ndb., 
m,p. 166*^ 11). 

{0 a-CUoro-l-naiiihdiyl acetate; this, fiom ale. + ether, in.p. (1). Vftm C on 
boilK. with excess AcsO (1).] 

a:aiU U) Erdmann, Kirchhoff, Arm. M7, 376-37B (18B8). 

3:26SJS ^-CHLOROCROTONIC ACID GHr-C-Cl G 4 H|Oua BeR 0-415 
(ir0ru-3-Chlonibuten-2-oic „ i Hi-ClBS) 

acid-1) H-G-COOH tIfc-(396) 

HP. 94-95° ID (36) BJi. 206-211° eL dec. (2) 

94.5'* 116) 

94-94.5° (2) <3| (17) 

94° (4) (3) (6) (7) 

93.5-94° (8) 

93-94** (9) (18) 

93.6° (10) 

[See also ^-cUarouoerolontc acid (3: 1300),] 

Gryst. from Igr. or CSc. — C is sol. in 35.2 pta. aq. at 10° (2), in 44.4 pta. aq. at 12° (3).— 
C is only slightly volatile with steam (2) (dif. from isomerir (j-cldoroisocrutonic acid 
(3:1300)).— C in either cuhx, j^kliohloroethylene (3:5042) or traruHi,d-dicliloroethylene 
(3:5028) at 0° is very murh less soluble than the isomeric d^hloroisocrotonic acid (3: 1300) 
(11). — C can be sublimed at 120° (1)* 

For f.p. /compn. data and diagram of system C + the isomeric /S-chloroisoerotonic acid 
(3:1300) (eutectic, m.p. 38.9°) contg. 33.2 mole % C) see (12). 

Preparation. [The most frequently used method of preparation of C is that from ethyl 
acetoacetate (1:1710) aitli PCU; this treatment leads to tlie formation of a mixt. of the 
acid chlorides of C and of the isomeric ^-chloroisocrotonic acid (3:1300) which upon 
hydrolysis with aq. gives a mixt. of the two acids; from this mixture the d-(:liloToisocro(onic 
acid is removed (together with any unreocted ethyl aoetoacotate) by distillation with 
steam; the residual C is then further purified by recrystollization. — The yield of the mixt. 
of G with its stereoisomer is varioudy reported, r.g., 43.7% (4), 36.5% (10); the yield of 
pure C is relatively small; c.g., 16.9% (4), 11% (13). — The PCls reactn. has often been 
carried out in dry CsHq (14) (15) (10) (4), but its use is regarded (1) as disadvantageous. *— 
For many important details of procedure see indie, refs.) 

[For forma, of G from a,^,0-trichloro<^utyric acid (3; 0025) by removal of the a and one 
0 chlorine atoms with Zn sec (16); from tetrolic acid, CHs— CsC.COOH [Beil. 11-479, 
lli-(208), llr(451)] by addn. of I HCl from cone. aq. HCl on sidg. some weeks in s.t. at 
room temp, see (17); from the stcreoisomeiic j^bloroisocroionic acid (3:1300) with cone, 
aq. HCl in s.t. at 100° for 6 hre. see (18),] 

Chemical behavior. G on htg. at 156-160° for 20 hrs. (17) or at 130° in B.t. (22) is largely 
iaomerised to /S-chloroisocrotonic acid (3:1300). 

[G in ale. (5) or oq. (6) (19) NaOH with Ht + Pd/BaSOi or G with Na/Hg (20) (2) 
yields crotonic acid (1 :0425), m.p. 72°; note that C is thus dehalogenated more slowly (6) 
than the isomeric /3<chloroiBocrotonic acid (3:1300), and that with excess Ha the emtenio 
acid ia further reduced to n<4iutyric acid (1 : 1035).] 

C on oadn. with aq. KMnOi yields (21) only AcOH (1:1010) and onlio add (1:0445). 



SBl 


tXHJDfi 


C irtth Oiia C8i iolii. mUi 1 mok halogen yfaddittg W) noid 

(8;Q925), m.p. 52**; C undoubtedly also adds 11^ to yi^ 
leidr but the latter hBfl never been reported. 

C behaVBB aa a monobBBic acid, diBBociation const, at 25° » 1.44 X 1<H (23). --6 on 
neutaliiation with cold dilute alk. givea Neut. Eq. ^ 120,5, fnimB stable sdtB. *Note, 
however, that C with 6.7% aq. KOH at TO-fiO** (24) cf. (25) (26) splits off HCI yidi^ 
tetrolic acid, CH^.C^G — COOH; C with excess cone. aq. KOH (G.g., abt. 7 J\r) beipiiB to 
deoampose even below 100 ” yielding (24) acetone (1:6400) + EaCOi + KOI. 

Salts. INH 4 A, |27)j' NaX.) 4 H 20 , very sol. aq., and does not isomeriBe on htg, (2); Agl 
on htg. with aq. in s.t. at 170° dec, yielding CO 2 + propadiene (allylene) but does so mom 
dowly than the silver salt of the isomeric /S-chlorouociotonic acid (3:1300) (18); BaXi, 
veiy Bol. aq. (2); CuAi.HaO (2),] 

[C with PCli yields (28) (29) /S-chloixxrotonoyl cliloiide; note, however, that, altJtou|^ 
this product is pnGSumably involved in the prepn. of C from ethyl acetoacetate with PQi 
(see above under preparation of C) cf. (29), yet it has never bra isolated in pure form 
nor its properties speciOcally characterise (the m.p. 94° reported in various places is an 
error, the value referring in fact (28) to C); thu lack of data is presumably due to its easy 
isomeruatioii to the stereoisomeric iS-chloroisocrotonoyl chloride, b.p. 135-136° at 760 mm. 
(30).] 

[C (as K salt) vrith ale. NaOEt on htg. gives after acidification (24) ^thoxycrotonic 
acid [Beil. II1-371, IIIr(135)], m.p. 137-138° f24), 141° (31). -C (as Na salt) with Na 
bensylate on htg. gives after acidification (32) /3-benzy1oxycrotonic acid, m.p. 121-^122° 
(32). — C (as Na salt) with Na salt of benzyl mercaptan in the cold gives after aridiftcation 
(32) a d-benzylmercaptocrotonic acid, m.p. 192-104°; at 100°, however, there is also obtained 
(32) a stereoisomer, m.p. 130°.] 

[For behavior of (las NH 4 salt) with (NHi) 3 S 03 yielding /S-sulfocrotonic acid (33) or 
of C (as K salt) with KsAsOa yielding /J-amonoorotonir acid (9) see indie, refs.] 

[C with C«H« + AlCh not only undergoes Friedel-Crafts reactn. but also addition of 
Crflfl to unsaid, linkage giving (35-38% yield (B4)) /9,5-diphenyl-nrbutyric acid, m.p. 
102-103° (35).] 

Methyl 5 <hlorocrotoiLate: b.p. 64-6r at 14 mm. (see 3:9244). [For study of 
rate of eflterification of 6 with MeOH see (36) (37).] 

Ethyl / 9 -chlorocrotoiiate; b.p. 179-180° (see 3:8538). 

(B ^-Chlorocrotmamide: ndls. from ether, pr. from aq., m.p. 9^101° (28). [From 
^hlorocTotoiioyl chloride (sec above) with cone. aq. ^ 40 H (28).] 

(B d-ChlorocrotoDsnllide: pr. from air., m.p. 123-124° (26). [From /HihlorocrotoDDyl 
chloride (see above) with aniline + excess edd dil. aq. NaOH (28).] 

(B 5 *>Chl(irocrotoa-o-aa|dillialide; pr. from ale., m.p. 169-170° (28). [From ^-^loro- 
erotonoyl chloride (see above) with a<naphthylamine + exeess cold dil aq. NaOH 
( 100 % yield (28)).] 

IsMS (1) Dadifni, Pongroti, Eohlrausch, ManalsA. 19, 211-212 (1932); Sitilur. Akad. Wiss. 
Wien, MatA. nalurw. Klaaae, Abt. Il-a, Hi, 359-360 (1931). (2) Geuther, Zeti. CAaffiie 1821, 
240. (3) Kahlbaum, Ber. 12, 2337-2336 (1870). (4) Backer, Beute, Hec. tras, (Aim. 54, 552- 
553 (1036). (5) Paal Rchiedewits, Rauschor, Ber. §4, 1521-1530 (1931). (6) BruylantSp 
Caat^, BuU. soe. (Aim. Bdo. M, 277 (1935). (7) von Auvers, 'Wmhach, Ber. 59, 724 (1023). 
(8) Stelltng, Z. pAysik. Chem. B-24, 423 (1034). (9) Backer, van Cketen, Bee. (rar. (Aim. 59, 
40-50 (1040). (10) Slnu. Saxton, J. Am. Chem. Sac. 59, 2693-2701 (1928). 

(11) Lebrun, Buff. toe. eAim. 99, 429-430 (1030). (13) Skau, Saxton, J. Phys. Chm. 97, 163^ 
196 (1988). (13) Autenrieth. Ana. 819, 856-362 (1890). (14) Michael, ScbultbeBS, /, praki, 
Chm. (2) 48 , 286-238 (1802). (15) Scheibler. Vom, Ber. 59, 381-383 (1020). (16) Snnic, 
l^fgaialL Bar. 99, 3666-2657 (1805). (17) Frisdrieh, Ann. 915, 863, 370-371 (1883). (IB) 
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Miohul. Clark, J. ]inil!l. Ckm. (2) A, 320-329 (1396). (») BoMiimuiid, Zetoehe, Btr. n, 
583 (1918). (20) Michael, SrhnUhaai, J. pnkt. Chm. (2) M, 248-249 (1892). 

(21) Koadakow, J. Butt. Phi/t.-Ckm, See. M, 608 (1692). (22) Michael, Bchulthen, J. pnkl. 
Chm. (2) M, 204-260 (1892). (23) Oaliriilcl, Z. phytik. Chm. I, 246 (1889). (24) IViedrieh, 
Am. 219, 346-349 (1883). (26) Michael, J. prakt Chm. (2) 38, 9-10 (1888). (20) Michael, 
Sduiltheei, J. prM. Chun (2) 4M, 254-255 (1892). (27) McMaitor, MaKill, J. Am. Chm. Sor. 
U, 1790-1797 (1916). (28) Autenrieth, Bir. A, 1666-1609 (1890). (39) Shriner, Keyger, J. 
Am. Chm. See. W, 387 (1938). (.30) Srhpibler, Topouenda, Rrhulie, J. prakt. Chm. (2) 124, 
16 (1930). 

(31) Nef, Ann. 279, 234 (1803) (32) Auteorirth. Ber. A, 1040-1653 (1890). (33) Boeker, 

Beute, Bee. Itroc. ehim. 64, 659- 560; 623-624 (1835). (34) Ko^li, HDchmann, LeClaire, J. Am. 
Chm. Sac. A, 69 (1943). (35) DerKmaQn. IViubailcl. Weisa, Ber. M, 1601 (1031). (36) Bud- 
boroiisfai Bobertt, J. Chm. Stic, 87, IMO (lOOS). (37) Michael, Cccholin, Ber. 42, 332 (1909). 


3:8836 7,B-DICHLORONAPBTHOL-l ('I Oil C,„Il,()a! 

w 

lfj>. 95° (1) (2) 
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Ndls. from iilr. (1) (2); murh more sol. in l|;r. thjin iKomerii* 6J-dichloronaphthol-] 
(3:4315) (3). 

[For prepn. from 0-(3,4-(lichlontbcDzal)propinnir ar. [Hnl. 1X-614| hy distn. see (1) 
(2) (3); C ifl separnted from the lar^p^r proportion of 0,7-(lii'hloronaplithol-l (3:4315) by 
its greater snly. in Igr. (3).| 

C in flJk. soln. coupled with diiizotizinl niiphlhionir arid (l-ftnuTioiiaphthalm^uIfonic 
acid-4) gives a dark violet color which upon a<‘idificatii>n turns bluisli rhciry-red (3). 
[Dif. from 6,7-dichloronaphthol-l (3:4315) q.vj 


O 7,8-Dkhl(iro-l-iiBphthy] acetate: ciyst. from dil. air., m.p, 87-88° (1) |2|. 

|:Mft (1) Armstrong, Wynne, Chm. Nrm 71, 253 (lS9o). (2) Armstning, Wynne, Proc^ Chm. 
Soc. 11, 78 70 (lh»3); Her. 29. Kcfciate 223-221 (ISOH). |3) Erdnmnn, Schwprhton, Ann. 

286 (1893). 


a ; 9637 3,5-DlCHLORO-2-HFOROXT 
BENZALDEHYDE 

(3,ii-I)ichlorr)sali rylaldeliyde ) 

M.P. 96-96^ (U 
96° |2) {3» 

94r-95° (4) 

Pale yel. sralrs from AcOH; insol. ar| , sol. in usual org. snlvents. 

[For prepn. of C from o-hydroxyhcnzaldehydo (salirylaldehyde) (1:0205) in ApOH or 
CHCla with Cla (2mole8) (yields; 90% (3), 70% (4)) (1) see judjc. n-fs ; for formn. from 2,4- 
dichlorophenol (3:0560) with hnxaineth3deTitd;etramiiie in glycend + JlgDOa with H21SO4 
as directed (7% yield) see (1).] 

(For study of baeteriridal props of V sice (0).] 

C is sol. in dil. aq. alk, or MI .(Oil yielding ycl. solus.; C is stable toward dil. aq. arids 
or even hot none. HCl but with (‘one. H3>S()4 or TINO)i der, on warming (2). 

[C in dil. aq. NiU)H oxidize<l with dil. r3%) HgOa as directed yields |1) 3,5-dichloro-l,2- 
dihydTQiQrbenwne (S.S-diclilorocateehol) (3 3525), pr. from cold at]., m.p. 83-84° (I).] 

IG with Af!20 + NoOAc (Pe.rkin coDdensation) yields (5) (6) BjMichlorocoumaiin, 


OHO (’tHACIz Bea.Vni.64 
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cryBt. from C 6 H 61 m.p. 160” (5), 167” { 6 | (this prod, an reductitMi with Na/Hg gira { 6 ) 
T-(3|6^chlQro-2-hydroxyphenyi)^^ acid ‘ (3,5Klichlonnidilotic acid), m.p. IW* 
( 6 ), on soln. in aq. alk, and boUg. with HgO or Hg(OAc)s yields <7) SiMicUoro-Miydroiiy- 
cinnamic acid (3|5KlicUoro-o-coumaric add), cryst. from dfl. alc.i dec. 242” (7), or on 
oxidn. with KMnOi gives aim. quant, yield (5) of 3,5-dicbloniB^ylic acid (3:4036), 
m.p. 214” 15)).] --[C with b)-(phenylBcetyl)acetophenone (l,4kliphenylbutaiiedione-l,3) 
in aba. ale. witli a little piperidine 7-11 hra. at 100” cuudensca giving (16% yield ( 8 )) 0,8p 
dichloro*3-phenylc(mmajin, colorless ndls. from AoOH, m.p. 103-196” | 8 ).] 

[C with ElMgBr yields corresp. ter. ale., vis., 3.Michloro-2-hydroxyphCnyl-ethyl- 
earbinol, which at 16 nun. press, loses aq. at 140” giving (80% yield (4)) 2,4-dichloxo^ 
propeuylphenol, m.p. 46-47^ (4).] 

(B S, 6 -Dichloro- 8 -hydrQxybenzaldozime ( 8 , 6 -dichloroBBlicylaldozima): colorleBS ndla. 
from ak./aq. (4:1) |3), m.p. 196-196” |4), 195” (2). C + NHjOH.HCI in 
ale. on htg. 1 hr. and pouring into aq. (aim. quanL yield) (4).] [This oxime with AcsO 
on boilg. 3 hrs. gives aim. quant, yield (4) of 3,5-dichloro<'2-acetoxybenaoDitrile, 
colorless ndls from ale., m.p. 78” (4).] 

(Qi S, 6 -Dichloro-S-hydroxybenzaldehydB phenylhydrazone: pale yel this, from ale., 
m.p. 153” (4). [From C in ale. with phenylhydrazine on shaking 10 min. ( 4 ).| 

(B 3,6-Dichloro-2-hydroxybeiizaldehyde semicarbazone; aim. colnrless ndls. from 
AcOH, m.p. 227” dec. (4). [Frum C iu AeOH with semiearbazidc HCl in aim. quant, 
yield afU'r hr. boilg. (4).] 

S:)M87 ID Dakin, Am. Chm. J. 42, 488 489 (1909). (2) Duff, J. Chem. Soc. IMl, 647-649. 
(3) Bilts, Sti>pf, Bvr. 37, 4027-4031 (19U4). (4) TiiUze, Ann. 149, lOU (192G). (5) Day, 

Row, J. Ckm. Boe, 126, 360 (1924). |6) Cheni. Werke OroiizarL A.G., Ger. 386,619, Dec. 13, 
1923; CfiU, 1924, 1 2li33. (7) Son, Chakrevurti, J. hdian Chm. i^oc, 7, 249-260 (iraO). (8) 
Lovett, ]lol)crts, J. Chm, Boc. 1928, 1977- 197K. (9) Di4:iuucy, J. vhami. chm. (8) 26, 2^2M, 
545-560 (1937), ISJ 26, 177-216 (1937); Cad, 1918, 1 2611). 

3:2038 2,6-DlCHLORO-S,6-DlMETHYL- Oil BeU.S.H.629 

PHENOL 

(2,(hI)i('hloro-m-5-xylKiu)l) 

H.P. 96-96” ( 1 ) 

(iSVf (dm kit.) 

Cryst. from iwt. other. — Ens. sol. CHCh, CCb- 

[For prepu. of G from 3.5-dimetliylphonul (m-o-xvlenol) (1:1455) ^itli S 02 C 12 (2 moles) 
in CT1C1} sec ID; note, luiwever, that structure there assigned is 2,4-dichloro-3,5-dimetbylr 
phenol (3:2182) q.v.j 

The nitration of t h:us not lu'cn reported, and tlic expected 4-nitro-2,6-dichloro-3,6- 
dimetliylpheiiol is unknown. 

8 , 6 -DichloTD-S, 6 -dimethylphenyl acetate: unreported. 

2,6-Dichloro-8,6*dimethylphenyl benzoate: unreported. 

81208 (D Leaser. Gad. Ber. 66 . 975 (1923). 
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8:8610 S^SLOROPHBNTLACEnC 

Acm y 

(o-ChioitHK-tioluic acid) \ 


H.P. oe** (1) 

( 2 ) 

95° |3| (41 

91-95° (2) 
94° (6| 

98 ° ( 5 ) 


CiBtOiCI 

OH 


BaiLn:*447 

]Zi-(176) 


Coloriesa ndls. from aq. [For study of ionis. const, of C see (1) (6) (9) (10) (13); for 
fate in animal body six (3); for studies of bacteriostatie props, see (11) (12).] 

[For prepn. of C from o-chlorobenayl cldoiide (3:6400) via conversiun to o-Gl,CflH 4 .- 
CHsMgCl and subsequent carbonatton with COs see (2); from o-rhlorophcnylacetamide 
(see below) with nitrous acid see (3) (4) (6); from 2-phpnyl-4-(2-chlorol)ensal)oxasolone-5 
(the aslactone from o-rhlorobenzaldehyde + A^-beiizoylglycine + AC 2 O (5)) [Beil. XXVlli- 
(296)1 on. boilg. with aq. NaOH and afterward treated with Ht02 see (5).] 

[For reactns. of closely related o-Gl.CeH 4 -CH 2 .CC)OMgCL with large exceea of isopropyl 
MgQ or CsHBMgDr yielding o-chloruphenylmaionic acidj cryst. from ale.| m.p. 139° (7), 
see (7) (8J.I 

[For condens. of C Mrith pyrenfr^-aldehyde (14) or with AT-etbylcarbazolfv^-aldehyde 

(15) in prepn. of intermediates for dyes or pharmaceuticals see indie, refs.) 

[6 with FCls yields (3) 2H*hlorQplienylacetyl chloride, b.p. 110-121° at 12 mm., 116- 
120° at 10 mm.; this prod, with aminoacetic acid (glycine) in dil. aq. nlk. gives (35% yield 
(3)) o-ehlorophenylacctaminoacetic acid (o-chlorophenyiaceturic acid), cryst. from hot 
aq.y m.p. 134-135° (3).] 

[C converted to Fb salt, latter dried at 110° and distilled, yields (10) 2,2'-dichloTodibeniyl 
ketone, ndls. from ale., m.p. 102° (16) (oxime, m.p. 112° (16), semicarbazone, m.p. 149° 

(16) ).l [For soly. of many other salts sec (4).] 

Methyl 2-Ghlorophenylacetite: oil, b.p. 125-128° at 23 mm. (4). [From C in 

MeOH with HCl gas (4); also from o^'i.C 6 H 4 .CH 2 .MgCl with methyl rhloroformatc 
in ether (2); alkaline hydrolysis gives (2) C.l 

Ethyl 8-chl(irophenyUcetBte; oil, b.p. 134° at 23 mm. (4). [From C in EtOH with 

Hagss(4).l 

(0 8 -ChlonipheDylncetaniide: Ifts. from aq., m.p. 175° (4), 172-175° (3). [From 2- 
chlorophenylacetonitrile (o-chlorobenzyl cyanide) by partial liydrol. with H 2 SO 4 
(4) ( 3 ); actn. of HNOa yields C (see above).) 

0 (2-Chiorophenylacet)BSjlidB: white ndls. from ulc., m.p. 138.5° (4). (From C + 1 
mole aniline on htg. at 180-190° for ^ hr. (4).l 
(D ( 24 }hloro^eaylacet)-m-clilorofluiilide: white ndls. from dil. ale., m.p. 154° cor. (17). 
[PYom C + nHrhloTaniline (1 mole) on htg. at 180-190° for 2 hrs. (17); also from 
o-chlorobensyl mpchlorophenyl ketoxime by Beckmann rearr. with PCI 4 in ether (17).| 
(D^( 8 -ClitorophBnylAcet)-^-toliiidide: white ndls. from dil. ale., m.p. 169.5° (4). [From 
C on htg. with 1 mole p-toluidine as for the anilide (above) (4).] 

(D ( 8 -Chlorophenylacet)plieaylhydrazide: white Ifts. frmn CeHa, m.p. 175° (4). [From 
C on htg, with 1 mole phenylhydraziiie (as above) (4).l 

S:MI6 (1) Dippy, WOlioms, /. Chm. Soc. 1N4, 1886-1892. (2) Austin, Johnson, 7. Am. Cksiii. 
Soc, M, 657 (1932). (3) Cereoedn. Sherwin, J. 5iol. Ckm. M 220-222 (1923 /24). (4) Mehnsr, 
J. pniikf. CAsm. (2) «« 564-560 (1900). (5) Mautimfir, J. prakC. CAm. (2) lA 61 (1917^^ (6| 
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^ Mmo^ m ^ 384-287 (1885); CM. Mlk 1 8685; CJL. 88, 8848 (1886). 
1? ^THST’ ??**■ •?; *•> “ tt88I>. (8) Itmmw, ftja. *«. MAh. (S) I, B8». 

088 0887). (8) Betti, luecU, Atk aead. Lineti 18; 367-870 (1885); Cttii. 1888, 1 3866; CJl. 
8SM (1886). flO) UeeH BMtlupiM li, 180-134 (1888); Cent 1888; 14080; C.X. 84, 7708 (1840). 

(llIGttiU, DeReriii8.TetrHh, />Me./ni{Mna .AM &(. 48, 43-44 (1880); C.il. 18, 5687 (1841). 

(15) Btvley. Gwjnui, Dcg^na, Tefreult, J. Am. Pham. Atm 18, 41-44 (1041); CJi. 88, 8084 
(1041). (18) Betti, lurslii, Mtm. aeead. td. id. Bokgaa, Clam teLfit.t, 87-43 (1080); Cant. 
1848, II 1607; C-A. 88, 5470 (1043). (14) I.Q., Brit. 400,638, Auc. 20, 1837; Cent. 1888, 1 ttL 

(16) IA:., Franeh 8(17,704, Jeo. 20, 1837; CaU. 1187, 1 5058. (16) Xennar, Merton, J. Cham. 
Bee. 1884, 680. (17) Jenkine, J. Am. Chm. See. 61, 3808 (1883). 


Si 8600 FARA-GO-CHLORO-r- 

BUmiAlDBHrDB) 

(2,4,64rM- (jO-ChloiD-n-propyl)- 
trioxane-1,3,6) 


M.P. BO-97' (1) 


CuHiiOiCh B«ILSJt.88B8 
0 


CHi.cH.CHi.c^ ^o-c%.CBx:a 

(!;i d) H (!) (la 


NdlSi from dil. ale.; inaol. aq.j bo), hoi ale. 

|C ia readily obtd. by epontaneous polymerization of ^hloiD-n-butyraldehyde (3; 9110},! 

C on htg. with cone. Hs>S04 not only depolymeriseB but aJao loBes HCl yielding (1) 
croionaldehydc (1 ;0150). 

C on ondn. with CrOj yields (1) acetic acid (1 :1010); with cone. HNOs yields j9-chlovo< 
n-butyric acid (3:0035). 

C on boiling with an oq. suspension of Ag20 yields (1) silver salt of ^-hydro]7<^bu^ric 
acid. 


8;MS9 (1) Kekul6. Ann. IR, 100-102 (1872). 


3:19669 i,lpl-TRlCHLORO-8-HETlirL- CHi CJELfiCU BeO. 1-389 

PROPANOL-2 .(L_rri 

((^,j9,^^Tiichloro-ffr-butyl li-(415) 

alcohol ; acfi;one chloroform ; (jH 

Chlorbutol “ Chloietone ”) 

MeP. 97“ (1)(4) B.P.167“ (2) (5) 

96-97“ (2X51(6) 166.4“ (1) 

96.9“ (11) 134-136“ at 246 mm. (43) 

96“ (3) (18) 

Colorless cryst. with camphoraceoiis odor; like camphor the cryst. rotate vigorouriy 
when placed on dean oq. 

C is spar. sol. cold em]. (1 g. C dis. in 200 ml. aq. at 15.5“, in 125 ml. aq. at 25“ (6), cf. 
(7) (9)). — Cl is easily sol. hot aq., eas. sol. ale.} ether, acetone. AcOH, or CHClie 

C is very easily t^tile with steam (use in detection of small amts. C in aq. sofai. (8) 
(19)). — From hot aq. C seps. in ndls. contg. water of hydration: this prod., m.p. 80-^“ 
(5), W 16), 80-81“ (9) (18) (2), 77“ (11), 77.8“ (6), 78.8“ (6), is often regarded as (6) (18) 
a hemibydr^; note, however, that its aq. content may vary and the prod, may compiuis 
a BoUd sola, of aq. in C (for extensive study see (] )); in any case diatUlation of hydros 
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ramo« the aq. aod yields (5) anhydrous C (for oonv. of the “ hemifaydrato ” to anhydrous 
C by use of CaO| CaCla, MgCli see ( 12 )); note, however, that iuihydious C on stdg. in sir 
is converted to the “ hmhydrate in less than 30 miu. ( 11 ), — G readily sublimes even 
at room temp, and by repeated subliiiiutiun yields (18) anhydrous form. 

C has hypnotic, sedative, local anesthetic, and antiseptic characteristics and finds ex- 
tensive use in medicine and in preservation of biological solns.; it has been used in treat- 
ment of nausea and seasickness, e.g., German Nautissau " or (together with caffeine) as 
the British Motherhill’s Seasick Hemcdy ” (10). 

C is also employed as a modifier for cellulose acetate (13) (14) (15) (16) or cellulose 
ethers (17). 

[For detn. of C by complete hydrolysis with hot MeOH/KOH and subsequent detn. of 
chlorine by either volumetric or grarimetric methods see (3| (19).] 

[For prepn. of C from acetone (1:5400) -|- CUCI 3 (3:5050) by addn. of diy powdered 
KOH (0.5 mole) below 0° (5) or 2-3“ (4) or KOH in ale. »s directed (11) (yields: 25% (11), 
23% (5)) ( 2 ) (4) see indie, refs. ; note that use of NaOil lowers the yield (5) and tliat (ja(OH)a 
(11), Zn(OH)a (5), or Al[OH )8 (5) yields no C; note also that the crude prod, rontains 
some diacctune alcohol (1:6423) which Ls best removed by treatment with nq. (11) since 
otherwise it appean to form with C a c'Dnst.-boi]g. mi\t. 

[For prepn. of 0 from tricldoroacctyl chloride (3:5420) with MeMgl in ether (4) or 
from ethyl trichloroacctate (3:5050) with MeMgBr in ether ( 20 ) see indie, refs.] 

[G with granulated Zn + cone. HC'l (in pres, of a little ether) Ls nuluccd ( 21 ) to (rr- 
butyl ale. (1:6140), m.p. 25°, but C in 70% sic. warmed with Zn dust for 5 hrs. gives 
(4% yield (22)) l,l-dioiiloro-2-methylpropeiic-l (3:5300) + l-chloro-2-methylproi)cne-l 
(3:7120) + isobutylene (23). — 0 with granulated Zn in boilg. /VcOll yields (21) ter- 
butj^l acetate (1:3057).] 

[C with Na /Hg in moist ether ( 21 ), or with aq. in s.t. at 180° for 3 hrs. (24), or C with 
aq. ale. KOH (25) undergoes hydrol, of its — CClg group yielding a-hydroxy-isobutyric 
acid (1:0431), m.p. 79°.] 

Anhydrous C in dry ether poured onto a lower layer of rolorless fufii.<«in-al(lehydo reagt. 
(Schiff's solu.) gives a purple color (26), but this liehavior is not ^hilwu by the '' hemi- 
hydrate." — C also reduces NH 40 II /AgXOa .solii. slowly in the cold (2). 

[C with cold 10% aq. KOH is claimed (27) cf. (29) to yield trares of oc-chloroisobutyric 
acid (3:0235) or carbon monoxide + acetone (28), while C with solid KOll gives (27) 
methacrylic acid [Hell. 11-421, ll2-(308)], ami C in MeOH with alk. or tertiary* org. bases, 
or mineral acids, yields (29) methyl mctlKwrylatc [lleil. 1[2‘(398)|.I 
C with cone. Pl 2 iS 04 (10 wt. pts.) evolves CO + ('O 2 + HCl (25) (26) ; the CO presumably 
results from tlte usual action of on some a-hydri)xy-is<ibutyric acid (1 :043i) first 
formed by hydrolysis; for the other reactions sec* (25). 

[C with POa at 100° is cljiimed (30) (31) (21) to yield both 5w-(d,d/3-trichloro-ter-butyI) 
ether [Beil. UlSl, Ii-(193)|, b.p. 156“ (30), and l,l,l,2-u*tra4'iiloro-2-methylpropanc 
(3:4725), m.p. and b.p. both at 167° (30), but later workers (26) could obtain no reaction 
at all between G and PCIb. — C with PBr^ at 60° (not obovc because uf dissociation of 
F&i) gives (32) of. (21) 2,:i-dil>romo-1,l,l-trichloro-2-mf>tl)yipropanc, b.p. 243° (32).] 

C with P ^5 in dimethyknilinc (1) or quinoline (50) hUl. nt 200° under ord. press, gives 
(yidd: 3(M3% (50), 15% (33)) l,l,l-tri(!hlDro-2-methylpropcne-2 (3:5605), b.p. 132°, 
+ 57% yield of its synionic isomer l,],3-triphloro-2-inethylpropene-l (3:5025), b.p. 
45-46°, accompanied by^some o-chloroisobutyrie aiid (3:0235) cf. (50). 

[Various reactions of C have hnm employed in prepn. of pliarmaceutical prods.: G with 
adipic anhydride (see text of 1:0775) at 160-180° for 8 his. (35), or G witii adipie acid 
(1:0775) + SOeij grad, btd* to 150*160° (36), gives ^,0,^4ri(ddoiXHler-butyl hydrogen 
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adipate, cryat ftom pet. ether, m.p. TIT (35>.--C with 5-ethyL5-phenyl<4mrbiturie add 
('* Luminal ") doee not (37) show evidencie of motecular cpd. formn. but forma a eutectic, 
m.p. 70d®, contg. 90% C, — C with 2,3Ktim6thyl-l-phenylpymolone-5 Antipytme ") 
doea not (38) form a molecular opd. but givce a eutectic contg. 00 mole % C. — 6 with 
2,3Hlimethyl-4-diroethylamino-l-phenylpyra2olone-5 (“ Fyromidone ’*) givea (39) a mdlao- 
uiar cpd., m.p. 61-63”. — C with chloral (3:5210) or chloml hydrate (3:1270) givea (40) 
a molecular c^., m.p. 65”. — See alao above (paragraph 4) and below (under Q’a).] 

[For reactn. of C + AlCls (in Friedcl-('raf1» eenec) with benaene, toluene, and p-aylene 
aee J31); for reactn, of C with ethyl aodiiHiaetnacetate see (25).] 

[C with aniline in ale. KOH gives lutcurding to conditions (41) dthcr p{ 0 T a)-Biiilinctt8o- 
butyranilide [Beil. XIl-558], cryat. from ale., m.p. 155-157” (41), or /J-anilinoiaobutyric 
acid [Beil. XI1-497|, cryst. from ale., m.p. 185” (41). — For study of reactiona of C with 
p-ethoxyaniline (p-pheiietidinc) + ale. KOH sec (42); of C with o-phenylenediamiiie + 
ale. KOH aee 141).] 

^ Carbylanuiie teat: C arith aniline 4* aq. alk, on warming given characteristic odor of 
phenyl isocyanide (phenyl carbylamine). 

lodofoim reaction: C in aq. soln. (1/200) treated with aq. NaOH -f la/Klaoln. ipvea 
yel. ppt. of iodoform (m.p. 119”) with its rharaiteristic odor. 

^l,^i,/i-Trichloro-fer-butyl aceUte: oil, b.p. 191” (21), 190-191” (4), 151-152” at 

237 mm. (43). IFroni C (1 pt.) with AcjO (2 pte.) + anhyd. NaOAc (1 pt.) refluxed 
2 hra. (85% yield (43)}, or from C (1 mole) with AcCl (1 mole) under reflux (37% 
yield (21|).l — [Note that this ester, although unaffected by 10% aq. NaOH at 100® 
for 20 min. (dif. from C which is hydrolyxed), is rapidly saponified by boilg. with 
3-4 vols. cone. HNO3 for a few minutes, ond upon dilution aith aq. ppts. C (43).] 

(Q ^,/fp^-Trichloro-fer-butyl benzoate: eiyst. from air. upon addn. of m),, m.p. 34-35® 
(44) (45). [l^)m C with BzCl at 100” until evolu. of II Cl stops (6 hts.) (44) (45), 
or from C + benzoic arid (1:0715) in pres, of ZnCla (4.')).1 — [Note that this eater 
on boilg. with cone. llXOs is riof liydiolyzed (dif. from esters of C uith aliphatic acids, 
e.g., acetate (above) j, but nitrated (46) yielding mainly ^,0,|9-trichloro-fer-butyi 
m-iiitrobcnzuate (see below V] 

0,0,^-TTichloro-fcr-butyl o-nitrobenzoate: pi. from ale., m.p. 91® (46) (47). [From 
C with o-niturdienzoyl cldoridc on wanning (46) (47).] 

0 /3,^,^-Trichloro-fer-butyl m-nitrobenzoate: pi. from ale., m.p. 87” (46) (47). [FVom 
C with m-uitrobenzoy] chloride on wanning (46) (47), or from ^,id,j9-trirhloiD-fer- 
butyl benzrsito (alxive) by nitration with excess cone. HXOa Mow^ 50” (46) (47)J 
0 di^-Trichloro-fer-butyl ^-nitrobenzoate: mils, from ale., m.p. 145® (46) (47). 

[Prom C with p-i\itrnl)onzoyl ehltjride on w'armuig (46) (47).] 

(Ql /l,/SI,d-Trichloro-fer-butyl 3,6-dinitrobenzoate: iuirc|K)rted. 

i9,3,0-Trichloro-fcr-lmtyl carbamate: pi. from CoHe. m.p. 102® (48) (49). [From 

C with Na in at room ti^mp. for 4 hrs., followed by conversion of the presumably 
resultant metal aleoholate with pho.sgene (3:50001 in toluene to j3,^,d-trichlon>4ar^ 
butyl cblomformate (not isolated), and reaction of the latter in the CsHt/tolueDe 
Boln. with dry NH3 gas (.W%. yield (48)) (49); note that earlier attempts (26) to obtain 
a metal alroholalc in toluene had led to serious explosions (cf. alkali metals with 
CHOs) (3:5050).l 

0,0,d-TriGh]oro-fer-butyl iV-pheaylcarbamate: ndls. from CsHe, m.p. 118® (48). 
[From C as in the preceding case except that aniline was used in place of NHa in hat 
step; yield is poor (48).] 

— i9,^^.Trichloro-far-butyl //.(a-na|dithyl)carba]nate: unreported. 
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IsMtl (I) Gamerai, Holbr, /, PAv>. CW. t, aa»-835 (UtS). (S| WlU|a«dt, Btr. U, 94H~ 
iMCB (18S1). (3) Sfaitoii, J. Amoc. Official Agr. Ohm. M. 73&-7Sa (M80); 91, aa7-<e0 (1B38). 
(1) TiA, JbienitM ParmaeJi 9. 99-107 (1938); Cm(. 1991. II 804; C.A. 18, 3888 (1934). (8) 
Sill, Lei, Ha, Sd, RtpU. JVatl. Tring Hva Vnii. A-1, 309-314 (1932), (6) PbitIih, PAorm. J. 
198, 3SS, 371 (1033); Cent. 1989, 11 1039; C.A. 99, 4416 (1932). (7) Bmalt, PAorm. /. 198, 498 
(UB2);C«ii(.1819.n8741;C.A.99,4416(1932). (8) Aldriob, J. iNM. (?Am. M, 268-367 (1018). 
(9) HamatMi. Am. J. Pham. 91, 648-648 (1019). (10) Anon., Chan. ZIg. 69. 611 (1928); 
C«i4 1998, n 1588. 

(11) FSaburn, Watann, J. .4m. Pham. Anar. 98, 491-403 (1939); CnU. 1989, U 4464; C.A. 
89, 9288 (1939). |12| Carpenter (tn Givaudan-DeUwanna, Jne.), U.S. 1,967,287, July 24, 1934; 
Cal. 086, I 2250. (13) Htaud, Mluak (to ICaatman Kodak Co.). UK. 1,904,507, March 10, 
1085; CnU. 1886, II 2605; C.A. 98, 3150 (1935). (14) Kmlak-Pathl. French 741,075, Feb. 24. 
1083; Cenl. 1994, I 3684. (15) Bader, Dickie (to Am. Celluloee and Chem. Urg. Co.), U.S. 
1,586,052, May 5. 1925; Cenl. 1896, II 1026. (16) Bader, Dickie (toBrit.OeiiuloeeandMlK. Co.), 
Blit, 196,849, Hay 3, 1923; Cent. 1983, IV 343. (17) Dreylua, Brit. 205,105, Nov. 8, 1023; 
cm. 1894, 1 716; French 562,056, Nov. 3. 1923; Cent. 1994, 1 599. (lb) VillKeradt, Ba. 16, 
1585 (1883). (19) Vnatagh. Pham. ZaUraUmlk 78, 407-499 (1037); Cent. 1987, II 3026; C.A. 

H. 7595 (1937). (20) Henry, Compt. rend. 148, 131 (1906); BuU. eoe. elarn. Belg. 89, 153-156 
(1906); Cent. 1999, II 1178. 

(21) WlllRarodt. DDrr, J. prakl. Chm. (2) 39, 283-289 (1880). (22) UruyiiD. Davis. Grom, 
Pkgtik. Z. 88, 720, -Note 2 (1932) . (23) locitsch, J. Kim. Phg».-Chem. Sue. 30, 920 - 024 (1808) ; 
Cent. 18N, I 606. (24) Wllliierodt. Ber. U, 2307-2308 (1SS2). (25) WillRorndt, Ochiil, J. 
praht. Chem. (2) 41, 515-526 (1890). (36) WoUfenstein, Loowy, Bachetes. Ber. 48, 2030-2040 
(1915). (27) Ototropialow, J. Ruu. Ph]it.-Chem. See. 88, 47-50 (IMW); Ber. 89, Rofeiule 9Ab- 
909 (1896). (28) Braasani, Sogre. Coze. cAi'm. ital. 41, I 673-074 (1911). (29) Thuniaa, Oxley 
(to Celancee. Ltd.), Brit. 505,103, June 1, 1939; Cal. 1988, II 3635; C.A. 88, 7821 (1039). (30) 
VnUgerodt, DDrr, Ber. 89, 539-540 (lbK7). 

(31) WiUgerudt, Genieser, J. prakl. Chem. (2) 87, 305-371 (IhSb). (32) Rwarts, livU. sac. 
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Ryehterovna, friadomaari Pom. 91, 05-07 (1034); (W. 1984, 11 3047; C.A. 88, 2983 (1034). 
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cm 1918, IV 802. (46) Aldrich, Blanner, J. Am. Chm. Bur. 44, 1759- 1702 (1922), (47) 
Aldrich (to Parke, Davis ft Co.), 1,451,357, April 10, 1923; Cent. t9U, II 1803. (48) 

Yoder. J. Am. CAem. Sae. 46, 478 (1023). (49) Dox, Voder (to Parke, Davis ft Co.), U.S. 

I, 656,231, Feb. 7, 1928; Cent. 1988, 1 1014. (SO) Price, Morahall, J.Org. Chem. 8, 532- 535 (1043). 


3:8676 l,>-DICHLORO-8,8-Hi (CHLORO- CUrCl CiHgCaa 

METHKDPROPAHE I _ 

(Pentaeiythrityl tetrachloride) 'J*CUi-C-CH,Cl 

(:HiC1 


BeiLI- 141 
Ii- 

li-(104) 


HJ. 97* (1) (2) (3) (5) B.F. 110° at U mm. (I) (2) 

100° at 12 nun. (5) 


Gdodm cr]nt. with camphomceoua odor.— Sublimee; eaa. vdiiiile with Btoan.— 
Inad. Bq. 

[For prepn. of C from pentueiythiitol (1 ; 5850) with 4 moles SOQs -|- 4 molea pyridine 
(8) ef. (4) (5) or with cone. HCl in s.t. at 150° followed by PCl| (2) or on btg, the triehloio> 
hydrin fl) whh PQi at 150° see indk. refs. (1).) [Note that pentetnythritol (1:6850) 
on htg. in s.L with oonc. HCl at 120-180’ ^tsb (1) a niixt. of mono-, di-, and tiicblonH 
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hydriiia: the moDoohlorohydriiii (HOCHs)iC.C9yC3, ni,p. 141^ b.p. 190° at 12 mm., ii 
Bci. in aq.; the di«:hloTohydriit, (HOCHi)^(OH^l)i^ m>p. 95°, b.p. 100° at 12 nmi^, v 
ad. in aq. + CeH«; the trichlorohydrin, HOCH*-fe(CH|Ca)fc m.p. 80°, b.p. 186® at 
12 mm*, ia ad. in CsHs + pet. ether (1); note also that pure diefalorohydrin haa imotly 
(61 been reported ae m.p. 7^^°.] 

l;9t7B (1) Fecht. Ber. 46, 3888*3889 (1907). (2) WagnBr, Beogd, 8. vkynk. Chem. M, 384 
(1932). |3| Ballaus, Wagoor, Z. phynk. B-48, 173 (1939). (4) Govaert, Haawni, Bcgwt, 

Feral, yeunme Ferptdertng A/ded, Naiurkunde «, 13lhl37 (1943); Cent. IM, 11 1358; C-il. t8» 
5201 (1944). (5) Mooradian. Cloko. J. Am, Chem. Soc. 67, 943 (1945). (3) Rapoport, J. Am. 
Chm, Soc. 63, 341 (1040). 


3:2690 8.CHLOROBBSORC1NOL 


HP. 97>98° U.C. (1) 

94° (2| 

duo A-chlormmeinol (3:3100) 



CsHiOsCl 


and 5-chlaroreMreind (3:3530).] 


Bed, S.N. 554 


Gdorletti rT>'st. piirihed by aublimntiun, 

[For prepn. of C from 2,4-dihydroxy^nilrobenKojc arid (5-xutn)-d-re8oreyric acid) 
(Beil. X-382, Xi*(179)] via rhlorinRt4on mt.h SOsCls in AcOH to 3-chloro-2,4-hydioxy-5- 
nitrobenzoic acid, reduction of the latter with SnCb/HCl in AcOH to 3-chloro-2,4-djhy- 
drnxy>&-aminobeiizoic acid, with find removal d the amino group by diazotiaation and 
Ufl4} of alk. SnCl 2 , Ree (]).| 

[C ifl formed in emal] amt. together with 4-ehlororeBorcinol (3:3100) from reaorcind 
(1 : 1530) by artii. of .iV^iV-dichlorourea (2).] 

[Note that attempts (3) cf. (1) to prepare C from 2-aininore8orcind [Beil. XHl-TBS] 
by diazotization and uzo of S;mdmeyer rcactn. have failed because the actn. of nitrous 
acid yields 4-Ditroso-3KliHzore8orcinol.] 

[The prod., m.p. 89", b.p. 255-256°, obtained (4) from reeorcinol (1:1530) with SO^Cii 
in ether may have nmtained C.] 

t:M66 (l) Milligan. Hope, J. Am. Chm. Soc. 63, 544 (1941). (2) LOdinahereiov, J. Gea. Chm, 
{V.S.S.R.) 3. 164-171 (1933); Cent. 1614. 1 1476: C.A. 28, 1675 (1934). (3) Likhoeduratov, 
Zhabotinskaya. J. Gen. Chem. (V.S.S.R.) 2, 761-769 (1032); Cml. 1688, U 1180; CJi. 27 , 2677 
(1933). |4) Beinhard, J. prdet. Chem. (2) 17, .322*325 (1878). 


S:9700 2M6-(or3AM-) 
TBTRACHLORO- 
BENZALDEHYDB 


M.P. 97-98° (1) 



C7H3OGI4 


BdLVn- 

Vni-(134) 


Ndls. from pet. ether. --Eaa. sol. ether, C^s, or CHCU; spar. sol. ale. or pet. ether; 
iUBd. aq. 

(For prepn. of C from 2,3,4,6-tetrBrhlorobengal (di)€h1oride (3:6960) by bydrolynB 
with eonc. H 1 SO 4 at 96° see (1).] 
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290 


C with NaHSOb forma the corresp. addn. epd.; spar. aol. cold aq. |1); for uae in aepn. 
of C from 2,3f4,5-tetrachlorobei»aldeh3rde (3:3140) see (2). 

[For uae of C in prepn. of dyes of the tripheiiylmethane aeries see (3).| 

titm (1| Oasaella mid Co.. Gor. 200,309. Feb. 8. 1016; Cuni. 1916, I 306-307; not in C.A. 
(2) Chem. Fabrik Griraheim £lektfoii. Hrit. 231,511, May 27, 1020; Cent. IfN. II 2365; C.A. 
21, 13CI (1027): French 603,050, April 20, 1926; Cvni. 1229, ]J 2355; not in C.A. (3) CuMoUa 
and Co., Ger. 302,133, Nov. 28. 1917; Cent. 1118. 1 260; not in C.A. 


3:2705 64:HL0R04,4-DlMETHyLPHENOL 

(64!!)hlaro-o4-xyleiiol) 

H.P. 96° HI (2) 


OH CsHtfOGI 



BeiLVI- 

TIi- 

VIa-(466) 


Ndla. from It. pet. — Volatile with steam. 

(For prepn. of C from .'M:hlnro-3,4-(limcthylanilinc (6-ehlorn-o-4rxylidine) (1 1 via diasotua^ 
tion and hydrolysis (yield not stated] see (1); from ri-amin(K'M'hloro-3,4-(J[methylphenol 
(fr<‘liloro^amino-o-l-^lenol) (2) vda diaaotization and elimination of onginal amino 
group using CusCls reaction (unusual) (yield not shilixl) see (2).] 

C with Cb in gives |l| 2,5.6-tricliloro-3,4-(limetliylplirnol (3:4747), m.p. 182.5°. 
The nitration of C hsis not been refxirU'd, and neither of the two inissible mouonilro 
derivs. nor the corresp. dinitro deriv. is known. 

C in alk. soln. oouplc.s with lienzenediazrinium rhluridc giving (2) the corresp. azo cpd., 
red ndls. from ale., m.p. 143° (2). 

— 5-Chloro-3,4-dimethylphenyl acetate: unreporttvl. 

0 6*ChlorD-S,4-dimethylphenyl benzoate: m.p. 42° (1|. 

9:2795 (1) Hiukel, J. Chem. Soc. 125, 1853 (1924). (2) Hinkd, Aylina, Bevan, J. Chm. 6oc. 
1928, 2532. 


3:2710 2g3A5-TETRACHLOROTOLTJB!9E CH» BeiLV-302 



HP. 08.1° cor, HI 
07 - 08 ° ( 2 ) (31 

Ndls. from MeOH. 

[For prepn. of C from 3,4,5'triphlorn-2-«rajnntoluenp (3) or from 2,4,5-triphloro^ 
aminotoluene [Heil. XII-6721 (2| |3) via diaeotizatinn and use of Cii^Ols reaetn. see indie, 
refa.; from 3,4,5-trichiQrotoluene (3:0580) with Ciz in pres, of A1 /Hg (2| (3| nr with SOtCli 
+ .^Cla + S (35% yield (1)) see indie, refs.] 

[6 at b.p. with Ola yields (4) 2,3,4, 5-totracldorobenzal (di)i*hloride (3:9397).] 

C on nitration with 6 pts. of a mixi. of 2 pts. HNOa (/) <= 1 48) 4 4 pts. H36O4 (D » 
1.84) at 105° for J-j hr. (1) yields 2,3,4,5-tetniGKlon>-6-introioluene, m.p. 159.6° cor. (1), 
159° (3). 

l!27» (1) BUberrad. J. Chm. See. 127, 2682-2683 (1928). (2) Cohen. Dakin, J. Chm. Soc. 
85, 1280, 1285 (19(M). (3) Cohen, Diikin, J. Chm, Soe. 81. 1453 1455 (1906). (4| Chem. 
Fabrik Griesheim-Elektron, Brit. 251.511, May 27, 1926; French 6CK1,650, April 20, 1926; CmL 
1921, 11 2355. 
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3:279A 4-GHLOROPHTHAUC 
ANXnrDRIDE 



CiHiQibCI 


BeiL XVS « 488 
XVni-( 858 ) 


M.P. 98 . 5 “ ( 1 ) 

98 “ ( 2 ) ( 3 ) ( 4 ) 113 ) 

07 “ ( 5 ) 

06 - 97 “ 16 ) 

B 5 “ ( 7 ) ( 8 ) 

90 - 94 “ ( 3 ) 


B.P. 294 . 5 “ cor. At 780 miiL ( 6 ) 
297 “ ( 3 ) 

201 - 295 “ { 3 ) 

286 - 290 “ ( 4 ) 

287 “ At 760 mm. ( 2 ) 


(iSec also 4rehlorophlhalie acid (3:4300).] 


Cryst. from CX'l^ (5) (4), from Ai'aO f2J, from ether, or from ale. (For crystallograpliie 
conatfi. see (2).) — Eas. hoI. air., etlior, hisw sol. CS 2 ; spar. sol. Igr. 

[For use of C with ply<*erol or ethylpiip giyrol in prepn. of glyptol type resiiiB see ( 26 |.| 
[For prcpii. of C from 4 -<'hlorr)])hthalie acid ( 3 : 43 *^)) Ly htg. or sublimation ( 6 ) ( 7 ) 
( 8 | ( 1 ) ( 0 ) or by htg with Acf'l | 2 ) wjp indie, refs.; from NaHA with cone. H 2 BO 4 at 100 " 
we ( 10 ); from phthalie anhydride ( 1 : 0725 ) with Cla in pres, of Fe i»r Fe salts at 160 - 200 " 
H(*c ( 11 ) (note timt crude C obtd. by (*hlorination methods or from 4 -chlornphtliAlic acid 
obtd. by ehloriiiaiioii methods may enni. dichlorophtluilir anhydrides from which C ia 
separable by its greater sniy. in toluene ( 4 )); from 4 -iiitropbthalip anhydride [Beil, XVII- 
486 , XVllr( 2 riO)| with VU at 240 '' we ( 12 ).] 

|C with CIs in fiirag. II^SO^ in pres, of I 2 gives ( 13 ) mixt. eontg. much 3 , 4 <dichloiophthalie 
anhydride ( 3 : 3095 ), m.p. 120 - 121 “, b.p. 329 “, and little 4 , 5 -diiblorophthalic anhydride 
( 3 : 4830 ), m.p. ISr.] 

[C with iS <)(33 + ZnCla in s.t. at 240 ° yields ( 27 ) 4 -cliloiiophthalyl (di)cbloride [Bell. 
IX- 8171 , b.p. 275 - 276 " ( 6 ),) 

[C ill MoOH said, with dry llCl yields (G) dimethyl 4 -chh>rophthidate, ndls. from Igr., 
m.p. 38 “ ( 5 ), m.p. 37 '^ ( 6 ), h.p. 186 - 187 “ at 32 nim. ( 5 ); C In EtOH similarly gives ( 6 ) 
diethyl 4 -^'hlcl^ophtl 1 !ihlt 4 ^ l».p. 173 - 174 “ at 16 mm. ( 14 ). ; 300 - 305 “ ( 6 ).] 

C fuseil and treated w^ith dry Nils gas ( 6 ) or (' htd. with urea ( 28 ) >18188 4 -chlorophthBli- 
mide [Heil. KXl-m. XX 1 r( 391 ]]. m.p. 210 - 211 “ ( 6 ) ( 3 ). [King opening of this prod, 
with NtiCXl yields ( 9 ) 3 pts. 4 -<‘hlor(>' 2 ^iniiinbenzoir acid ( 4 -cliloronnthraiiilie acid) 
[Beil. XlV- 365 , XIVi-( 548 )l, m.p. 2 :i 5 - 2 ;l 6 “ ( 9 ), and I pi. G-rhloro-Z-aminobensfric acid 
as “ aiihydritle,'’ m.p. 178 - 179 “ ( 9 ).| [For use of 4 -chlorophtlialimide in prepn. of pig- 
ments of phthalocyanine typt? sec ( 28 ).] 

[C fuserJ w^ith iiminoneetonitrile liydrochloridc or sulfaU* yw\ds ( 15 ) 4 >chlorophthBli- 
midoacetamide, ndls. from hot nq., m.p. 341 “ ( 15 ); C htd. w'iih methylcneaminoacetonitrile 
until evoln. of CH 2 O ceases yields ( 15 ) 4 H‘lilorophtluilimidoace(onitrile, ndls. from dil, 
AcOH, m.p. 146 .. 5 “ ( 15 ); C htd. with glycine yields ( 15 ) 4 -chlorophtlialimidoacetic acid, 
yel. pi. from hoi aq. or dil. iiir., m.p. 205 “ ( 15 ).] 

|C with 2 moles phenol htd. with ZnCIa at 1 15 130 “ for 48 hre. as directed ( 2 ) gives 76 % 
yield phenol (di)ehlortjphiliiilcin, m.p. 214 - 233 “, and prob. a mixt. of isomere; C witii 
rmorcimil htd. with trace conn, H 2 lS(J 4 yields ( 6 ) a prod, liohaving as dichlorofluareAoeui. 
Note, howc\'cr, that C with hydroquinone ( 1 : 1590 ) + AlCb + NuCl htd. at 200 - 280 ^ 
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14} or C vith pHsUoropheDol (3:0475) + fumg. HiBOi + HtBQi hfcd. 20 hn. at 17B-1W* 
gim (05% yield (4)) 6-eldDr(Hl,4Klihydroxyanthraquinoiie ( 6 -cliloroqiimiiiunii), tUa. 
from tc^ene, m.p. 188” (diuetatei m.p. 213”, dimethyl ether, m.p. 168.5” (4|).] 

[C with GbHb + AlCli yidide | 6 ) (3) 4!-chlorD-2-(beiuiiyl)bwoic add [Beil. X-7S0, 
Xi-(856)], cryst. from xylene, m.p. 180.5” (3), from CA, m.p. 170” | 6 } (thia on ring 
doBure with cone. H 1 SO 4 at 160-170” for 10 min. gives 2-chloroantlirBquinone (3:4022), 
m.p. 204” (3). — C with chlorobenxene (3:7003) + AlCb yields (3) (17) 4-chloro-2-(p- 
dilorobenioyl)bensoic acid [Beil. Xi-(357)], cryst. from xylene, m.p. 195.5” (3) (this on 
ring closure as above gives (3) 2,6-^chloroanthraquinone [Beil. Vll-768, VIIj-(413)I, 
m.p. 278” (3)). — For similar condensations uf C + AiCb with p-dirhlorobenzene see (3), 
wi^ bromobenzeue see (18), with naphthalene sec (25) (ID), with toluene see (19) (^}, 
with perylene see (21) ( 22 ), with 2,2'-<hnaphthyl see (23).| 

[For use of C in prepn. of pigments of the phthalDcyauiiie see (24) (28).] 

C on wanning with aq. readily hydrolyzes; C on sapunification witli staudaid aJk. (Sap. 
Eq. - 91.3) fallowed by acidification yields 4-riibrophthnUr acid (3:4390) q.v. 

liSTM (1) Miencfa. Btr. U, 2116 (1892). (2) Blieko, Smitli, J. Am. Chtn. See. <1, 1871-1872, 
1874 (1929). (3) Egerer, Meyer, iiomith. 34, 81-83, 86, 90 (1913). (4) Waldmunu, J. prakt. 
Chm. (2) Ul. 2S4-25S (1930). (6) Ayling, J. Chrm. Soe. 1M3, 2S5. (6) H«i>, inn. 311, 236- 
240 (1886). (7) Al«n, BuU. tor. Mm. (2) M, 434 (1881). (8| Clauji. Drlilic, Brr. U, 320 (1882). 
(9) Moore, Marraok, Proud, J. CAm. Soe. lilt 1788-1789 (1921). (1(1) iSriittUib Dyee, Ltd., 
Baachaia, Thomas, Brit. .347,666, May 28, 1931; CrrU. INI, 11 1195. 

(11) Dvornikoff (to Monsanto Chem. Co.). C.S. 2,028,38:1, Jan. 21, 1936; Cmt. ItM, 1 2830; 
CJl. 31; 1394 (1930). (12) Ini|ieiial Ckem. Ind., Ltd., Bhaw, Thomas, liril. 357,165, Ort. 15, 
1931; Cent. 1131, U 3663. (13) Villignr, Ber. 43, 3594 (1900). (14) voii Bruun, LmtIiIe. Kradel, 
Ber. M, 2338 (1923). (15) Stephen, J. Chtm. Soe. 1131, 871-873. (16) Seuttish Dyes, Ltd., 
Baaihain, Hooley, ThomBS, Brit. 339,589. Jan. 8, 1031 ; Tint. 1333, 1 2005; r.A. U, 2859 (1931). 
(17) MllUer (to I.G.), Ger. 495,447, April 7, 19.30; Crnl. 1131, 1 1U75. (18) Waldmami, J. prakt. 
Chem. (2) 138, 74-75 (1930). (19) B.AB.F.. Ger. 234,917, May 29, 1911; Cent. Mil, II 114. 
(20) BJt.SJ'.. Ger. 211.927, July 14, 1900; CmL MM, II 396. 

(21) Zinke, Gorbach, Bhinika, iioiultk. 68, 593-598 (1927). (22) Nawiasky, Grussklnaky 
(to I.O.), Ger. 642,650, March 11, 1937 ; Oral. 1R7, 1 50,57. (2.3) Nereshouncr, Ksror (to I.O.), 
Gar. 565,425, Nov. 30, 1932; Oral. Mil, 1 1358. (24) Imperial t'hrm. Ind.. Lhl , »eDrli 808,845, 
Fab. 16, 1937; Brit. 464,126, April 12, 1937; Crol. 1337, II .3S2A; CA. 31. 6255 (1937). (25) 
Sehwenk, Waldmann, J. prakt. Ckem. (2) 138, 320-320 (19.30). (20) Kogiui, Pononure^o, 
Or/. Chim. JtuL (U.S.S.X.) 7, 382-385 (1940) ; C'Jl. 35, 4118 (1941). (17) K.vnd«s (to Monsanto 
Cham. Go.), U.8. 1,951,364, March 20. 1034; CrtU. 1134, II 333. (28) Imiwrial ('hem. Ind., Ltd., 
Hailbron, Irving, Linatead, Thorpe, Brit. 410,814, June 21, 1934; French 793,993, May 12, 1034; 
Cenf. 1315 , 11305. 


8:3760 a-CHLOROCROTOmc ACID CHe-O-H 
^rona-S-Chlorobuten* 

Z-oic acid) 


-L 


Cl-C-CX)OH 


CaHACa BeiLn.-414 

nr(lBO) 

Ili-(808) 


]I,P. 06.8-100° (I) (15) 
96-100° (2) (3) 

60-6ej{° (0) 

69,8’ (4) 

66.8° (5) (26) 

86° (7) (12) (27) 

98.8-96° (8) (11) 
67-68° (17) 

97.8° (») (20) 

90° (10) 


B.P.212° (10) (11) 

111-113° at 14 mm. (11) 


( 8 h dUo a-ehbniooerolonie add (3:1615).] 



SOLIDS 




Ndb. from tq. (4) (20) or pet. «th. ( 6). — 6 u wl. in 47.1 ptB. iq. at 10 ^ U 8 ); 100 pto. 
said. oq. aoln. at 12.5" coni. 1.97 pts. C ( 0 ). C » lew (9) (5) tolatile with ateaiii than 
the iaomeric Mhloroiaocnitonic acid (3: 1615).^ Ban. sol ik* or ether (10}/*-BiB«fily 
sublimes ( 10 ). — Note that the m.p. of misda. of C with ^.hknocrutonio a^ (3:2tt5) 
is depressed far bdow either (4). 

[tia tbennsl sjud. of system C + 2 ,OdimethylpyTone eee ( 12 ); with cono. H 1 BO 4 see 
(14).] 

Preparatioa, For prepn. of G from or,a,3-trichteit>-ii*butyric amd (3:1230) ptadf 
readily obtd. from a,ci(,|9-trichloTo^butyraldehyde (butylchloral) (3:5010) by ondn. with 
HNOs] by removal of two halogen atoms with Zn dust + aq. (^% yield on initial bntyl- 
r.hloral hydrate (3)) (10), or with Zn + HCl (15), see indie, refs.; from the hi^imHaielting 
form of otiJS-dieldonMirbutync acid ('Msocrotonic ueid dichloride”) (3: 1003) by sphttoig 
out HCl with ale. KOH see (17) (18); from this lower-melting fonn of Wid^liddonH^ 
butyric acid C erotonic acid dichloride ”) (3:1375) by splitting out HCl with excess aq. 
NaOH |5) |18) or with pyridine at 100" for 3 his. |4) or with 1% AmaN refluxed at 180* 
180" for 16 hrs. (85% yield (28|] (note, however, that with KaOH the yield is low and 
much of the isomeric a-chlornisucrutonic acid (3:1615) is fonned); from snddonHMiy- 
droxy-n4iutyric acid [Beil., 111-309, 310] by elimination of HaO with waim 80% 
see 117).I 

[For prepn. of C from a,a,^-trich1oixMi-butyr&ldchyde (butylchloral) (3:6010) by 
simiiltaneoiai oxidn. and elimination of HCl with aq. K 4 Fe(CN)B (yield 44.3% (3)) (10) 
sec indie, refs.] 

[For fonnn. of C from erotonic acid (1 : 042.5) by luitn. of CI 2 and distillation of piodunt 
see (20); from o-chloruisocrotonic acid (3:1G15) by htg. in s.t. nt 150-160" for 12 bin. (21), 
with pyridine HCl in pyridine 7 days at room temp. (4), or to small extent even on rfMn 
distn. ( 22 ) see indie, rt'fs.; from the methyl, ethyl, or fv-propyl esters of o-chloro^^vinyl- 
aeetic acid or from a-chloro-a-vinylacctonilrile (or amide) on hydrolysis with alkali (n^ 
sliift of double iMutd from to a ,0 position) see ( 11 ); from ethyl cKhlorocrotonato 
(3:8523) by hydrolysis with cone, HCl see (23).l 

Chemical behavior, [C an mtuction with Nu Hg is dehalogenated yielding (10) erotooin 
acid (l:()42.5j, m.p. 72"; note, however, tliat C din^ not readily absorb Ha even in pna. 
of Pt blaiTk ( 11 ).] 

C with C'la in CS 3 adds I mole halogen yielding (24) a,ac,i9-triohloi'CHnrbutyric acid (3 : 1280), 
m.p. 59.5-00". — C adds Bra readily (15) yielding (10) a,/}-dibn>mcHi-GhloRHi-butyrio 
acid [Beil. 11-280], m.p. 92" (10). 

C with fumg. HCJ in s.t. at 100 " for 5 hrs. adds 1 HCl to double bond yielding (17) (18) 
the highpr-melling a,jl-diehloro-n-hut>Tic acid (3:1003), m.p. 78". 

C behaves as a monobasic acid; dissociation const, at 25" is 72 X 10^ (25); Neut. Eq. 
120.5. 

[Salts; NH 4 X. Ifts. or h<»xag. tbk, sublimable ( 10 ); NdA ( 10 ); KA, Ifts. from alo. m 
which it is spar. sol. (1 pt. ICi in 736.4 pts. 99% ale. at 16.5" (5)) (use in sepn. of C from 
the isomeric a-chloroisocrotonic M'id (3:1615) (4) (18) (17)); AgA, ndls., spar, sol aq. 
(10) (17); CaAs, pr. spur. sol. cold (10) (17); BaAa, more sd. aq. than CaA| (10) (17); 
CuAq, blue ndls., converted by warm aq. to a basir salt ( 10 ); rbA 2 .H |0 ( 10 ).] 

(C with NaOBt is uiirhan^ even at 215" ( 20 ), but C with 10 N KOH at 190-200" 
decompoere with fonnn. of AiOH ( 1 : 1010 ), oxalic arid (1:0445), CO 2 + Ha + other prods. 

(ao).i 

IFor study of rate of rcactn. of C with KaAsCj sec ( 2 ),] 

iC with FCli OD warming gives (10) a-chlorocrotonoyl chloride, liq. with sharp odor, 
b.p. 142" (10).) 
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— ^ Methyl o-dilorocfotimate: b.p. 161-162” (see 3:5870). |Fot Btudy of rate of 
esterification of C with MeOH see (26) (27).] 

Bthyl a-ctalorocrotonate: b.p. 176° (see 3:8523). 

(D B-ChiorocrDtonaiiiide: Ifts., spar. sol. cdd aq., tm sol alu.; m.p. 113.5” (8), 111,5- 
112.5” (11|> 107° (10). o-chlorocrotonyl clilciride (above) (10) or ethyl «- 

Ghlorocrotonate (11) vrith conr. aq. NH4OH; also by other mutes such as from ajafi- 
tricUoro^-butyraldehyde (3:5010) with NH4OH + KCN (93% yield (8)).] 

a-Chlorocrotonaoilide: unreported. 

tt-ChlorocFoton-a-naphthalide: unreported. 

8:I7N (1) Stelline, Z. phynk. Chem, B-X4, 423 (1034). (2) Barker, van Onsten, Eec, Crav. 
chiin. S$t 57-58 (1040). (3) llobertB. J. Chem. <*?or. 1IS8, 779. (4) P/rifier, Bvr. 48, 3041-3042, 
3045-3046 (1910). (5) Wislioanus, Ann. 848, 288. 293, 296 (1H88). (6) WL-dirPiiiis. Brr. 81, 
1008-1010 (1887). (7) von Auwers, Ber. 66. 724 (1923). (8) C'hatLaway, Irvins, ./. Chtm. Soc. 
vm, 1046. (9) Kahlbauin, Ber. 18, 2338-2339 (1879). (10) Sai now, A nn. 164, 94- 105 (1872). 

fli) Rambuud, BuU. aoc. chim. (5) 1, 1352-33^ (1934) (12) Keudnll, J. Am Chm Sor. 88, 

1232 (1914). (13) Mirhael, Browne, Am Chem. J. 6 , 284 (1887). |H) Kendall, Caryienter, 
J. Am, Chem. Boc. 36, 2505 (1914). (15) Kr3rnor, Pinner, Ann. 168, 61 (1871). (10) Pinner, 
Ber. 8, 1563 (1875). (17) Melikofi, Ann. 884, 200, 20;t-2(l4 (1886). (18) Nfichael, HrhiiltheBS, 
J. prakf. Chem. (2) 46, 266. 260-262 (1892). (19) TSallach. Btr. 16, 1630 (1877). (20) fYiedrirh, 
Ann. nt. 351-356. 371-373 (18^.3). 

(21) Mirhael. Pendleton, J. prakt. Chem. (2) 88, 4 (1888). (22) Winlir'eniis, Ann. 848, 337 
(1688). (23) Wallarh, Ann. 173, 301 (1874). (24) Vnleiitiu, Bn. 88, 2001-2662 (1895). (25) 
Ostwald, Z. jihysik. Chem. 8, 244 <1889). ^6) 8udl)urou|di. llobcrUi, J. Chem. Boc, 67, 1845- 
1846 (1905). (27) Michael. Oechhliii. Brr. 48. 322 (1900). (28) Lour (to Wingfoot Corp,), 
U.8. 2.376,067, May 15. 19-15; C.A. 86 . 3550 (1045). 


8:2800 6-CHLORO-2.im)ROXY- Cl CTDAri BeU.Vm-53 

BERZALDEHYDE 

(S-Chlorosalicylaldehydcj 


MJ». 100° (1) 

99.6° (2) (3) (4) 

(.■5) (Jl) 

99° (6) (7) 

08° (8) 

98-97° U.C. (0) 


(yycRi) vnii- 

^ OTI 

B.P. 10 . 1 ^ at 18 mm. (1) 


Colorless tbls. from ale.; long flat ndls. from CcHf; (1). - Insril, aq.; sol. ale., ether. — 
Sol. in alk. with yel. color. 

[For propn. of C from fwlicylaldehyde (1:0205) by cUtjriii.'ition with (I2 (10) (11) 
in AcOH (2), or with SD2CI2 (1) (S), see iiicUeated n,4h.; from rH'hlnn)-2-hydri)xybcnzyl 
alcohol by oxidn. with K2 Cf 2()7 + H2SO4 see (0); fn>m rKhlriroanlicylie arid (3:4705) 
byraductioD (poor yield) see (3); from /H hluniphenol (3:0475) via lleimer-Tionmnn roactn. 
(4) or via hexamethylenetetramine (7) see indicated refs.] 

C on reduction with Haney Ni (Al/Ni alloy) in \Q% aq. alk. at 90° gives (75% yield 
(16)) o-ciesol (1:1400). 

6 on oxidn. with C1O3 gives (in poor yield (1)) 5-chlorosalicyIic oc. (3:4705), m.p. 
172° (1). 

C yields with satd. oq. NallSOs soln. a rixi. (LNallSOn (12) (use in purificatinn of C 
(4)). — C with NHs gives 5,5^5"-^ricldlm>-hy^l^clHalicylamidR, yel. scales from ether, m.p, 
unrecorded (10). — C in alk. gives on oxidn. with RiOi good yield (13) of 4-ch1uropyro- 
catechol (3:2470). 



SQUDB 


8iSS0IHSi«8«i 


8M 

0 in AeOH tonnted wHh cone. HNOi as directed (14) gives 54U(nn8(T>aitniBlicylBlde- 
hyde, yd. ndls. from e(. pet., m-p. lOS'lOT* (14). 

C htd. with ohloroaoetie ac. (3:1370) and sli^tly mon than 2 ^tdea KOH in ■.! at 
IBO* yields (15) 4.dilon»oumanine (oil, volatile with steam) and IklilonvMonDjd- 
pkenmoraeetic ac. (not vdatile with steam from alL sob.), ciyst. from aq., in.p. 102- 
170’ (16). 

0 6-(ailon8aUeylBldiiiiine: ndls. from aq., ffl.p. 128° (15) (7); 123-124* (9); 122*. 
(11) (0) (use in inorganic analysis (9)]. 

0 6-ChloroaalicylaldAyde phenylhydrasone |licil. XV-189]: m.p. 160-152* (IS), 148* 
(11). 

6-ChlofDSBlwylildehyde >4itrophenylhydnione: unreported. 

S-Chlorosalicylalddiyde 8,4-dinitro|ibenyl]iydra«me: unrcported. 

(9 S-Chloiosalicylddehyde sendcarbasons: ndls. from AcOH, m.p. 28fr-287” (11) (4). 

I;MN (1) Durrsus, J. Chm. Hoc. lU, 1426 (1»23). (2) Biadles', Dains, Am. Cbm. J. 14, 296 
(1K92). (3) WeO, TVsuu. Marrel, hrr. U, 2065 (1922). (4) !!en, Bay, J. Indian Chm. Stt. t, 
176 (1932). (5) Hanus. J. pnkl. ('him. 166, 2G5 (1941). (6) \W, AtcL Pham. », 547 
(1897). (7) Duff, J, Chm. .Soc. IMI, 547-550. (8)?eratoner, Goa. dim. M. 28, 1, 235(1888). 
(9) FLikr, Furman, Ind. Eng. Chem., And Ed. 12, 529-531 (1940). (10) Piria, Ana. M, 169 
(1H39). 

(11) Rika, Stepf, Btr. 37, 4024 (1904). (12) ncrtuioiini, Anr^. 86, 196 (1K53). (13) DaUn, 
Am. rSm. /. 42, 48S (1009). (14) Lo\ett, Rolmbt, J. Cbm. ,Sar. 1128, 1978. (16) Stoeimer, 
Ann. 312, 325-326 (lUUU). (16) ISchwauk, Papa, MhiiJiiBu. Ombhorg, J. Org. Chm, 1-8 
(1944). 

3:282,5 p-XiriYLENE DICHLORIDE ('sHsHt BeU.V-384 

(u.u-Dirli1nro-p-x>-lenp) ciril«-/ Vi-(188) 

^ ^ ‘ V».(SOO) 

H.P. 100* (1)(2) BJ>. 240-24.5* dec. (2) 

(3) 13.5* at 16 mm. (1) 

88 - 100 * ( 6 ) 

Lfts. or this, (from alc.l. — Vulatile with steiim. 

[Fur prcpu. from /b-xylylene glyrol by distil, with conr. HCI tee (4); for prepn. from 
brasyl I'hliniilc (3:853.i) -)- Irioxymcth^’lpiip -{■ ZiiCIi see (I) (i2% yield (0)); forpiepn. 
of C from p-vj'lcno (1:7415) witli SOjCij -[■ HrjOj refluioid in sunlight 4 hrs, (58% yield) 
800(6).] 

C on btg. with 30 pts. aq. in s.t. at 170-180° yields (1) (4) p-xylylene glyrol [Beil. VL 
919], mils,, wry sol. aq., ale. or ether, m.p, 112-113*. 

C boiled witii Ft)(NOs)s sob. yields (.5) terephthalaldehyde [Beil. VII-676], fine ndls. 
from hoilg. at)., m.p. 11.5*. 

C htd. with U'nsyl ale. (1:6480) -|- KOH giws good yield (1) of p-xylylene glycol 
dibens)-! otlier. cryst. from ale., m.p. 67° (I). 

1:2826 (1 ) Quelet, BiiB, tor, rhm. (4) 62, 223- 229 fl934). (2) Lauth, Grimaiix, BvB. sac. cMm. 
(2) 7, 235 (1867); Ann. 146, 117-118 (1868). (3) Vtisliceniis, Poiinilorf, Bn. 41, 1838 (1910). 
(4) Grimaux, Ann. 165, ,339-340 (1870). (5) Grbiiuu, CompL rend. 81, 825 (1876). (6) Xulka, 
Can. J, Bmanh 2S-fi, 106-110 (1945), 





DIVISION A 


3:9855 M-DICHLOROBBNZO- 
QUINOllB-lpI 
(o-DSchlorobensoquinone) 

M lOO-lOl** (1) 

98 - 88 ^ ( 2 ) 

96* (3) 

95-96** |4) 



CiHACli Beil.Vn-689 

vni- 


[5m aUo 2,3-diA/iZoroM>^i’M>nc (3 ; 4220).] 

Yel. ndla. from aq. f2) or ale. (I)- has characteridtic quinone odor. 

[For pnpa. of C from 2|3-dichlorohyilroqumone (3:4220) by oiddD. with Mn 02 + dil. 
H 18 O 4 (yields: 88 % ( 1 ), 60% |3|) (4), or with CiO|/Ac()H ( 2 ) see indie, refs.; for formn. 
of 6 from p-beoaoquinone (1 : 0025) in HCl or HtPOi with G 2 see ( 6 M 
[For study of oxidn.-reductn. potential of Bystem C + 2,3-dichlorohydroquinoiie («3:4220) 
see (1) (5|.l 

(C with butadiene-1,3 gives an adduct which upon ondn. yields (7) 2,3<l)rhloronaphtho- 
quiiione-1,4 (3:4857); similarly C with 2,3<dimethylbutadiene-l,3 gives an adduct which 
upon oxido. yields (7| 2,:i-dirhloro-6,7-dimeihylnaphthoquinonc-l,4.I 
[For use of C as accelerator for vulcanixation of rubber sec | 8 |.] 

[C in ale. with p-nitrosodimethylaniline gives (60% yield (9)) coircsp. nitrone; for 
condens. of C with other nitroso cpds. and use of prods, sa dye intermpdiatea bpc (10).] 

[C in CHCifl with Clj is not attacked at low temps., but at ord. temp. yirldB (4) tetra- 
chloro-p<beasoquinone (cliloranil) (3:4978).] 

C on nductn. (presumably with SQi + H^O) yields 2,3-dichlorohydroquinone (3:4220) 
q.v. 

8;mf (1) Cooant, Fiewr, Am. Chm. See, 15, 2204-2205 (1923). (2) Frkert, Ender, /. 
prakt. CAsm. (2) IM, 82 (1922). (3) Peratoner, Genro, Gau. ehwi, ital. 24, 11 376-396 (18M). 
(4) Olivfiri-Tortorid. Gazz. ehim. iUU, 27, JI 584-565 (1897). (6) KvaJneB, J. Am. Chm. Sac, 
Ht 668-660 (1934). (6) Chelintoev, CompL rend, aead. 9ci. (f7.5.5.A.) 14. 289-291 (1037); 
Cad. 1187, II 381 ; C.A. II, 7350 (1937). (7) I.G., Brit. 324,661, Feb. 27, 1930; French 677,296, 
March 6, 1930; French 677.781, March 14, 1930; Cent. IMp II 810. (8) Fisher (to Naugatuck 
Ghem. € 0 .), French 740,978, Feb. 3, 1938; Cent. 1188, 1 3133. (9) GUndel, Puminerer, Ann. m. 
31 (1937). (10) Ghndel (to I.G.), Ger. 563.968, Nov. 11. 1932; Cad. IMS. II 619. 


8;9665 8y4|B-TBlCHLOROFHENOL OH CsHiOCli 



ILP. lOV (1) (4) B.P. 271-277** ite, at 745 mtt, (3) 
99-100** (2) 

91“ (3) 


Beil VI*- 
Vlt- 
V]|*(181) 


Ndls. from Igr. — Volatile with stesm. — Ionisation const, at 25“ is 4.6 X 10^ (4); 
C is too weakly acidic to be titrated (1) althou^ sol in alk. 

[For prepn. from 3,4,5-trichloiioaniline via diaio react. (61% yield) see (1) (2); by cleavage 
of 3,4>trirhloroaniflole see (3).] 
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C tnated iritb 1 ii|b aim Bm ykida 2 ,HlbnHBOi 4 l, 4 |]KrieUai^^ julla. fnn 
AeOH,fli.p.l 80 *( 3 ). 

Hw math^ ether of C, S^iI^tridiloniuuMle, prapaied iafinetiy, haa m.p. 83 ‘ { 3 ). 

(p SiM-'McliliitapheDyl benioate; from 6 + BiC9 + 20% NaOH; from ale.^ 
m.p. 120* (3). 

I:2MI (1) TiaawnB, See. (nn< ckim. Mi 113 (1B81). f2| Henberi, Sdnifanbatgi Gar. 3S7M2i 
Jan. 20, 1923; CmL llM, U 1264. (3) Kohn, Kramv, JTonoM. M, 163-165 (l«26y. |4) 
TiaMiii, Itae. Ira*. Mm. 48, 1066-1068 (1B2B). 


;901O 4,6-DICHLORO-l- 

OH 

GtHsOCI, 

BeiL VI- 

MBTHyLPBBNOL 



VIi-(174) 

(4>-Dichlor(HH;ie8ol) 



Vlr(88B) 

U.P. 101° (1) 

Cl 




Ndla. from pet._ether; apar. aol. pet. ether, Baa, aoL ale., AcOH, CiH*. 

(For prepn. of C from 4-cliloro-2-methylphenol (3:0780) with (% in CHC3| aee (1).] 

C in 2 pta. iro-rold HNOi (D = 1.48) stood fur 12 hra. gives (75% yield (1)) a prod, of 
eompn. CTHiOsNiCIi, white udis. from dry ether by addn. of pet. ether, m.p. 110** dec. (1). 

C in AcOH on mononitration yields (I) 4,5-dithloro44iiti'o-2-methyIphentd [BeiL VIi> 
(170)], yd. ndk from pet. ether, m.p. 69° (1). 

<P 4,0>Dlchlofo4-methyl|ihenyl benioate: ndla. from C|H|, m.p. 80-81* (1). [From 
C in alk. aolu. on abaking with benaoyl chloride (1 }.] 

I;MM (1) Zincke, Atm. 417, 2V7, 231-233 (1918). 

3:2936 8,2-DICHLOHOIfAPHmOL-l OH CioH«OCl| BeiL VI- 019 

OJ ^ 

M.P. 101° (1| 

8ubl. in ndla.; apar. aoL cold aq., mod. ad. hot aq.; caa. aol ale., ether, AcOH, CHCli, 

CiHi. 

(For prepn. from sodium l-nBphtholsulfonate-2 by htg. with PCU at 100-120* aee (1).] 

C dia. in hot NaiCOa yielding aol. Na salt. 

C htd. with PClt at 130-140’ yields 1,2,3-tricldoionaphthalene (3:2125), eolorleaa ndb. 
from sic., m.p. 90° (1|. 

C on oiddn. in a.t. at 200° with chi. HNOi (D - 1.15) yields (1( phthalic ac. (1 :062Q), 
eonverted in m.p. tube to phthalic anhydride (1:0725), ffl.p. 128* (1). 

C on osdn. with CrOi in AcOH or dil. HiSOi pvro (although in poor yidd (1)) 2;i- 
dkh]oronnphthoqumone>l,4 (3:4867), gold-yd. ndla. (from ale.), m.p. IflO*. 

tiMH (1) ClauB, Knyrim, Btr. U, 2926-2929 (1883). 
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8;f988 8>CHL01l0irAPB!IB0M Cl CigHTOCa 

CCf 

M.P. 101” M. (1) B.P. 307-30S” |1) 

101 “ ( 2 ) IS) (51 


BilLVI-640 

Wi- 

V]fl-(604) 


Ndls. from Igr,; very eas. boI. ale., ether, ApOH, CsHa, CHCb; apnr. huI. pet. ether. — 
Volatiie with steam. — C depresses m.p. of (M‘hl(iroiuiphiho ]-2 (3:3500) to 79-88“ 15). 

[For prepn. of C from sodium 2-hydr(ixyiiaphthfdeneBiilfunate-8 [Boil. Xl-286, Xli- 
(67)] with 2 moles PCh at 150-160” see (1) (note that some l,7-(2,8]diehloronaphthaleiie 
(3 : 1385) is also formed luid that its proj)ortion iDcaviscs with more PC'U or ut higher temps. 

( 1 ) ); from 8 -ammonaphthul -2 [Beil. XllI-685] via diazotixation aud use of Cua (32 reactn. 
see ( 2 ); for formn. of C ( 20 % >ie[d (3)) from ^-iiaphthol (1 : 1.540) by treatment with solii. 
of NaflCX)i + Cb see (3) (note that 30% of 2 , 2 '-dih 3 'dn).\ybinaphtbyl-i,l' [Beil. Yl-1051, 
Vli-(519)) together with a tar is also fnrmod (3)).] 

[C (2 pts.) with benzaldehyde (1 pt.) with 7 pis. HUr/AcOH soln. stood for 24 hrs. 
gives (75% yield (2)) meso-phenyl-dichlorodibenzoxanthane, colorless mils, from ju'ctone, 
m.p, 213-21^5“ (2).] 

[C (os sodium salt) treated with CO 2 under press, at elevated temp, as directed gives 
(4) 8-chloro-2-h>’^dr(jxyiiaphthoic Heid-3, pale >x4. ndls. from hot CaHb, m.p. 250“ (4).] 

0 B-Ghloro-S-oaiihfhyl m-nitrobeiizotte: eitrun-yel. ndls. from hot on adiln. of 
4 vols. hot ale., m.p. 176“ (5). [From C in warm dil. aij. NaOH on shaking with 
fA-nilrobenzoyl chloride (5).] 

l!m5 (1) Claus, Vuls, Brr. 18, 31.57- 315S (1SS.5). (2| Dilthev, Quint. Heinen. J, vrak'L Chan. 

(2) US, 73-75 (1930). (3) Tihlicheiiku, J. Phyi.A%ni. Soc. N, 153 ]l>2 (1928); VnU. 1988. 
11 767; V.A. 98, 3307 (1028). (4) LaiiKC, Luce. Jacobs l.Ci.), Ger. 5l>4,128; Nov. 14. 1932; 
Cent. 1181, 11 446. ( 0 ) IluKKii, Kuapp, Merz. ZjumiDrnimui, //c/p. C/itm. Acta 12, 1U5U (1929), 


3:3990 p-CHLOROPHENACYL CHLORIDE ('KHsOau Bea.Vn-282 
(Chloromethyl p-rhloniphonyl (X) CH Cl VIIi-(152j 

ketone) ' ' * 

UJP. 101-192“ (2) B.P. 270” (1) 

101 “ ( 1 ) 

Ndls. (from sic.). 

(For prepn. from /Hihloroacetophenonc (3:6?15) by chloriiiatiftn in CHt see |I); from 
chloroscetyl chloride (3:5235) + chlurolienzeiie (3:7903) + C 1 S 2 i- AlCUsee | 2 ).] 

C on Qxidn. with alk. KM 1 JO 4 yield.s p^hlorolieiizoic ar. (3:4940). 

6 on treatment with Br^ gives (3) ( 0 -bromo-p-ciHlichloroaeetophcnouG, cryst. from ale., 
m.p. 83-83.5“ (3). — C with KCN yields (4) p-rhlorobensnylaciitoiutrile, m.p. 129.5- 
130“ (4). — C with KSCN yields (4) p-ohlorophenacyl Ihiotyanate, m.p. 138.6-139.2“ (4). — 
C wi^ NatS at 60“ gives (5) bis- (p-cdilorophenaryl) sulhde, m.p. 121-121.6“ (5). 

C in MeOH treated with NHgOH.HCl yields ( 6 ) corresponding osdme, chlorometiiyl 
p-chlorophenyl ketoxime, m.p. 100.5-101° ( 6 ). [Note that although this deriv. has m.p, 
too nmilar to that of original C to l)c used as identiheation itself, upon htg. at 100“ with 
cone. H 1 SO 4 and pouring into aq. it is converted by Beckmann rearr. to chloroareto-p- 
cfaloroanilide [BeiL Xll-612], m.p. 168“ ( 6 ), udla. from ale., m.p. 169“ (7).] 
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C (1 mole) in ale. gnahully added to |)hen]'Ui}nliuine (9 moles) in elik with cooling 
ppta (8) l*plienyl-34lilon>pIienyM*<dusi!no-l,2, yd. ndh from ale., m.]). 164rlM.S” <8). 

IrHN (1) Gautier, Am. dnm. (6) U, 89&^gfi (liiBS). (2) CoUet, Comirf. rend. Ill, 718 (1887). 
(3) Rab^ea-Zubfcomki, RaemUci Ckm. 1, 632-637 (1929) ; C.A. M, 92 (1930) . (4) Raboairiee- 
Zubkowaki, Kaflinska, BomUti Chm. 18, 511-669 (193(Q; C.A. W, 605 (IWl). (6) Qma^ 
loieweka, Chwalmaki, Bcamki Chm. 7, 67-73 (1927); Cent. IMl, II 416; C.A. II, 1338 (19281. 
|e) Collet, kuR. nr, tkm. (.S) 17, 640 (1902). (7) Beckurti, Fkiriohi, ^rek. Pham. M, 841 
(1016). (S) Bodfuraa, Ber. II, 1762, 1772-1773 (1919). 
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8:3005 8,6-DlCHLORO-l,4- 
DIMETHnFIIBNOL 

(SiO-DicUoro-o-l-xylenal) 


ILP. 103.5° (1) 
103° (2) 



BaiL S.N. 530 


Ciyrt. from It. pet. — Very wl. most organir solventa. — Volatile with ateain. 

[For pfeim. of C from 5,6Klichloro-3,4Hlimethylaiuline (5,0<lichlon>-o-4'xylidme) (3) 
via tfiazotiution and hydrolyaia (yield not atatod) see ( 1 ); for foimn. of C from 
triGhlorD-l,l-diinethylcyclohexen-4>oiifr3 with eonc. H 18 O 4 at 110-120° (yield not stated) 
see ( 2 |.| 

C with CIi in It. pet. readily givee ( 2 ) 2,5,&-tricliloro-3,4.dimethylphonol (3:4747), 
m.p. 182°. 

The nitration of C has not been reported, and the expected 24iitro-S,0-dichloro^,4- 
dimethylphettol is unknown. 

— — 5,6-Dlchlaro-8)4-dimethylplienyl Ketate: unreported. 

0 S,5-Dichloro>8,l-diaiethyl^enyl benxoate: m.p. 97.5° (1), 04° (2). 

I:llli (1) Hinkel. Aylbg, Bevan, J. Chm. Sot. IfM, 2532-2533. (2) Hinkel, J. Chm.'Soe. 
131,1351(1924). (3) Hinkel, Aj-Ung, Bevan, ./.r5tffl.,SM;. IMS, 1877. 


8:3015 liS^TUCHLORONAPHTHALEHS 



OioHA Beil. V- 545 
Vi-(363) 
Vi-(446) 


M.P. 108* (U (2) (4) 

103-103° (3) 

94 ° ( 8 ) 


[For piepD. of C from l,MicUoronaphthBleneaulfonyl chloride-5 (Beil. X1-I63] |4| (5), 
bom l,5<lidtloronaphthaleneaolfonyl ehloride-S (Beil. XI-182J ( 1 ), from l-cbl(m>5-Ditn>- 
naphQialetteBuIfonyl ehkuido5 [Bdl. XI-182] ( 6 ), or from l-<hIoronaphthalcne-3,5-5ii- 
(suKonyl ebloride) (Beil. XI-215] (7), each with FCli as directed, see mdic. refs.; from 1,7- 
(iiehloronapbthylamioe-S ( 8 ) via diaiotuation and use of-CuiOi roactn. see ( 8 ); for fonnn. 
of C (together with other producte) from 1 -nitronqihthalene (Beil. V-663, Vi-(264)) with 
Qi |2| in pres, of I| -(■ FeCIi (3) see indie, refs.] 

(C treated with C3£KhH in CSi and reaotn. prod. con?, to E salt as directed fl] 
potaesium l,3,54xichloroiiaphtheleaaeu]fonate>7 (corteqi, autfonyl chloride, ai.p. 152* (l)).) 

800 
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t;mi (U Twau, Wtiuw, /. Chm. lfil« 247. 2SS. (2| Atterbtfi. B«r. f, 217 (WQ. 
m Buflto, Gortw. AnA. iciE. pl^. mC 14, 142-158 (10^ ; CtfU. IM, tl 8394. M WidnuHi. 
Sr. lit 2280 (1870). (5) Arw^kong, Wyuw, C5«fi. H. 274 (1800). (0) CIm, Chtm* 
Ay. 17. 768 (1808). (7) Amulmg, Wynna. Clam. ATm H, 162 (lOOCQ. (8) MedUtidir. 
XarMMifakis. Scheiik, fier. 61 . 48-40 (1022). 


3:8045 4<CELORONAFBTHOL-a 



Ci^tOQ 


Man. 488 


H.P. 104^^ (1) 

108-104*’ 12) 
108-108^ (2) 
100” (4| 


KdiB. from Igr. or 30% aq. ale. 

[For prppn. of C from 1.4Aichloroiiaphthol-2 (3:3840) by partial induction with SdGIi 
in AcOH/HCl at 100° in B.t. for 8 lire. (74% yield (2)) (1) see indie, refs.; from 4-chloio- 
naphthol-2-Bulfonic arid-1 (2) (see also under 3:3840) by hydrolysia of the ndfonk aeid 
group (91% yield) see (2); from 4-rhluronaphthalene-l,2-diaz(H)xide (itself obtd. in 95% 
yield (3) from 4..obloro-2^nitronaphthylaniine-l with HNOi) on boilg. with A1 powder in 
EtOH for 19 hrs. (84% yield (4|) or (less advantagenudy) with NaeSnOt (4) see indk. refs.] 
Nal is spar. sol. in cold aq. 10% NaOH (4). 

[C with ale. XaOH + CHCU (3:5050) undergoes Beimer-Tiemann reaction giving 
(but in very small yield (2)) 4-chlQro-2-hydFOxynaphthaldehyde-l, m.p. 118” (2).I 
C (in alk. soln.) with diasotised aniline (pves (4| 4<<:hlorc^l4i^sencaaoiiaphtliol-2, 
or -red ndls. from acetunCi or crimson ndls. from chlorobensene. m.p. 165” (4) (note that 
after fusion and rosolidificatiuu Ibis prod, has m.p. 151° but after a second resolidi&ation 
(at alKJut 155°) remelts on slow htg. at 165° |4]). [For use of C in prepn. of uo dyes by 
coupling with o-hydroxydiaionium salts see (5),| 


4^hl(iro-2-iuphthyl methyl ether: pi. from It. petroleum, m.p. 44-45” (4). [IkoDi 

C with Mo 2 l^i + aq. NaOH (4).] • 

O 4-Chloro-2-iiaphthyl acetate: pi. from aq. MeOH or It. petroleum, m.p. 58^*^ (2), 
56” (4). [From C with excess AcaO refluxed 30 min. (90^100% yW ^)).l 
(0 i-Chloro-l-naphthyl benzoate; udla. from ale., m.p. 83r-84° (2). 

S;iM ID Flies. SrhimmelMlinudt, Ann. 484, 293 (1930). (2) Burton, /. Ckm. doe. IMI. 
280-283. (3) HodffMin. BiitweU. J. CA^i. Soe, 180, 322. (4) Hodflisou, Birtwell, J. Ctoi. 
doe. 1818, 4^h169. (5) Herzberg, AVunderlich (to I.G.), Gor. 459,889. May 18, 1928; Conf* 
im. II 395; not iu C.A. 


8:3070 a,4-DlCHLOROBENZOFHBNOIIE 
(3,4-Diehloropheoyl phenyl ketone) 



CijH«OCl| BdL8JI.648 


MJ>. 104-105” 0) 
108-108* (2) {8) 



88Sa7IM:aiOO 
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Cfyat. (from ak. |1)). 

[Fdr prepn. (79.5% yidd) from o-dichlorobeniene (3:6055) + BiOH (1:0715) + AlCli 
Bee (1); for prepu. from ^ichlorobenBene (3:6055) + BeCI (3:6240) + AlC^ see (2) 
(3).| 

0 8,4-DidilorDbeiuopheiiene oxime: m.p. 153-154** ( 1 |, [Thifl oxime upon Berkmann 
rearr. with H 2 SO 4 gives |1) 3,4-dichloTobeDzanilide which con be hydrolysed to 3|4- 
dichlorobcnsoic ac. (3:4925), m.p 207-206° ( 1 |, and aniline.] 

l:imi (1) Nowton, Groggiiis, IruL En^. Chem. 87, 1396 ri935). (2| BSesiekcn, See. 87, 16 (1908). 
(3) Krany. Ase. truv. chim. 48, 10S5 (1930). 


3:3100 4-CHLORORESORClNOL 



CaHACI 


M.P. 105° ID |10| 
102 ° ( 2 ) 


B.P. 259.5° (2) 

255-256° (4) 

147° at 18 mm. (1) 


BeU.Vl- 

VI,- 

Vl2.(818) 


The nature of the rpd., m.p. 89°, and formerly (3| thought to be is still in doubt, rf. (] ). 

C is very buI. in aq. and noi volatile with su*am (1); eas. sol. aq., ali^, other, CflHe. and 
CS 2 (4). 

[For prepn. of C from rcsoirinol (1:1530) by uctii. of 802(32 in ether (95% yield (1)) 
Boe ID (4).] 

C with FeCls gives a bluo-violct soln. bcroining brown on warming |4|. 

C rcdures NHiOH/AgNOa on wanning {4|. 

C on further chlorination with >S(J2^'l2 (no details) gives (UOOp ywJd (1)) of 4,&<dichloTO- 
resoroinol (3:3380). 

C (10 g.) reflux^ with KHCX^lj (40 g.) in aq. (50 ml.) for 1 hrs. gives (76% yield (5)) 
of 5-Ghloro-2,4-dihydro]iybenzoio acid fO), ci^'st. from lint aq., m.p. 224-225° cor. (6), 
215-216° (Maquenne bloc) after drying at 10IM05° (5) |6|. 

C in AcOH treated with xanthydrol 1,1:5205) yicldh 'l-chloro-^-CTj-xaiitLiydrydresorcinol, 
Giyst. from CaHa, m.p. 215° (7). 

[For studies on prepn. of alkyl ethers of 4-chlr)rnrrsorcitiol for use as antiseptics and 
germicideB see (8); for use of C in pn^pn. of purjturin (1,2,4-trihydroxyanthraquinune) by 
reaction with phthalic anhydride, H 2 SO 4 + H 3 BO 2 , hee 19).] 

[For coupling of C with diazotixed aniline, /^-nitroaniline, or p-toluidine see (11).] 


(D 4-GlilororeBOrdnol diacetate: m.p. 40-47° (10). 

(0 4-Chli»0reBordiiol dibenzoate: m.p. 66° (10). 

8:1181 (1) Moore, Day, Suter, /. .4m. Ckm. Sor. 68, 2456-2458 (1934). (2| Likhosherstov, 
/. Qen. CAewi. (U.S,S.B.) 8, 164-171 (10H3) ; On/. 1884, 1 1476, ('.A . 88, 1673 (1934). (3) Clark, 
y. Am. Chm. Soc. 66, 311KH20 (1933). (4) Reinhard. J. pra/rf. C/im. (2) 17, 322-324 (1873). 
(5) Fabre, Ann. rhim. (9) IS, 70-81 (1922). (6) Suodin. McKee. J. Am. Chm. Soe. 67, 1077- 
1078 (1935). (7) Ref. 5, pp. 108-109. (M) Brad (to Lamlwi PharmaciU Co.}, U.S. 2.a76.827. 
April 7, 1936; Cent. 1887, T 60Z; C.A. 88. 3592 (1936). (0) Lee, Uuxljaum (to du Pont Co.), 
U.8. 1,985,452, Dec. 25, 1934; Cent. 1136, 11 439; V.A. 88, 1104 (1935). (10) Fetyunin, J. 0«ti. 
arm. iU.S8.R.) 14, 203 210 (1944); C.A. 88. 2285 (1945). 

(11) Petyunin, /. Gen. Chem. (t/.5.5.A.) 14, 30:1-311 (1944); C.A. 88. 4060 (UM61. . 



SOLIDS 




M 


3:3130 MHLOROHrDROQOlKOlIX 





1I.P. 106*’ (1) (2) (12) 

103.5“ m. (3) 

104“ (4) (5) 

103** (6) 

102“ (7) 

101 - 102 “ ( 8 ) 


B.P. 268“ (1) (2| 


BUL VX . 840 
VIi-(417) 
7Ir(344) 


[iSer abo B^Mcrcbenzoquinm&'l.i (3:1100).] 

Colorless Ifts. from CHCli in which C is eas. sol. hot but spar. sol. cold. Veiy eu. boI. 
aq.f air., or cihor; sol. in warm (dif. fmm hydroquinone (1:1500) and use in aapn- 
from latter (1)]. — Not sublimable (o). 

[For prepn. of C from 2-rhlnrolK^nz(iquinone-l,4 (3:1100) by reductn. with aq. SO^ 
( 2 ) (0) see indie, refs, (note, however, that in dil. nq. NaOH under N 2 both reductn. and 
sulfonation occur (10)); from l)en 2 oqiiinoiii*-l .4 (1:9025) with cone. HCl ( 11 ) ( 2 ) or in 
(/llCi? w'ith HCl gas ( 100 % yield (12)) ( 2 ); from sorliom bensoquinonesulfonate ( 5 ) with 
rone. H(,l below 20“ (55% ^ield (5)) m (J(>n indie, refs.; from p^jensoquinone dichloride 
(2;iKlirhlorocyelohcxen-.Mione-l,4) (Ued. VIK 573 ) by redurtn. with SnCla + HO at 0 * 
see (4); fnnn hydroquiiione ( 1 ; 1590) in CCI 4 v^ith CI 2 see (13).] 

[C is used as a photc^uphie developer under name Adurol " (for identification of C 
in developers see (1)‘>; C forms an uddn. c|)d. (14) with 2 moles 2’-(niethylamiDo)phenol 
iilso used us devHoper under name Chloranol; f(»r use of C as vulcanisation accelerator see 
(15); for use of C as antioxicLint (16) and ^um inliibitor in crocked gasoline (17) or in 
aq. emulsion as insecticiihd spray (18) see indie, refs.; for study of bactericidal actn. see 
(10).] 

C on oxidn. with NaCIOa + IlaSO^ + YgOa in AeOH (02% yield (20)), with KjCr^lr + 
IIzSO^ (>4ehl: 89% ( 21 ). ( 8 )) ( 2 ), with MnOa dil. H 2 St )4 (56% yield ( 8 )), or with 

PViOl in ('cHfi (22) gives 2-clil(»rohenzoquinoiie'l,4 (3:1100). [For studies of oridn.- 
rediictn. yiotential of this K>^lcm and d 1 .su for the intermediate quiuhydrono see under the 
quinone (3:1100) ] 

[For reactn. of C witli phthalir anhydride + cone. H 28 O 4 at 130-135“ sec ( 2 ); for reactn. 
of C W'lth njiphthahM)0-l,2-dirari)oxylic arid anhydride (23) or with naphthalenfi-2,8- 
dienrhoxylie arid anhydride (24) earh fused with AICI 3 + NaCl see indie, refs.] 

C in AK)H with XKTithydml (1*5205) >neids (25) 2H:hloro-3-xanthydrylhydn)qaiiianef 
eryst. fnjm CcHa, m.p. 2:10-237“ (25). 

C gives no efTerveseeiu'e with aq 10 % NasCCa but soln. darkens on stdg.^ ( 1 ); 0 with aq. 
5% AgNOa scarcely reduces in cold but dues so rapidly on wanning ( 1 ); G with 10% aq. 
FeC^i gives recl 4 }ruwn color in cold and on boilg. pronounced quioone-like odor fl). 

(D S-Chlorohydroquinme diacetate: pr. from dil. ale., m.p. 99“ ( 1 ) (26), 72“ (2), 71-72“ 
(27), 70.5“ cor. ( 3 ). [From C with AcfO ( 2 ) or AcCl (26).] [Note that a monoacetate, 
in.p. 62“ (28) has Iteen reported, but the reason for the wide divergence in the m.p .'8 
reported for tlie diacetate has not Iteeii explained.] 

0 fi-CUorohydroquinone dlbenzoate: fine, woolly ndls. from muct. of ale. + ether, m.p^ 
130“ (2). [From C on refluxing with BaCl (2).] 



a:S184HI:aW 


DIVISION A 


8M 


' i«im M CIttke, J. 2nd, Eno. Chm, Ml 891-605 0918). <2) XiBv:^, Multi. AfM. Uf, 137- 
144 (1881). (8) vfui Erp, Bw, 88, 668-688 (1926), (4) Muotii, Ebor. Wibr, Am, M 144 
(1928). {6| Sm^wetii Compi. rend, 26 $, 903 (1913); SiymNitii ^ii, Btdl, aoe, ehm, (4) tl, 
490 (1918). (8) Schuli. Ber, U, 654 (1882). (7) La Mer. Baker, J, Am, Chan, Soe, 44, 1958, 
1960 (1922). (8i Conaot. Fieaer, /. Am. Chem. Soe. 48. 2201-2202 (1923). (0) St8deler, Ann. 
$ 6 , 802^09 (1840). (10) Dodiflon. J. Chm, Soe. 1181, 2408-2502. 

(11) WOUer, Ann. 51, 155 (1844). (12) Clark, Am. Chm, J, 14, 571 (1892). (13) voD Bramer, 
Zibriikie (to Eaatman Kodak Co.). U.S. 1.012.744. June 6, 1033; Cent. 1118, 11 2000. (14) 
Union Phot. Ind. itab. Lumi^re ft Jougla Rfiunia, Ger. 345,471, Dec. 13. 1921; Cent, im, 
n 604. (15) Fiaher (to Naugatuck Chem. Co.). French 740,078, Feb. 3, 1033; Cent 1988, 1 
3134. (10) Chriatmauu (to American Cyanamide Co.), U.S. 1,806,671, May 26. 1931; Cent. 
im, I 1207. (17) Clarke, Towne (to Teiaa Co.), U.S. 2,023,871, Dec. 10, 1035; Cent, 1986, 
1 2671; C.A, 86, 851 (1036). (18) Yates (to Shell Development Co.), U.S. 1,778,240, Oct. 14, 
1030; Cent. 1181. 1 2700; C.A. 14, 5028 (1930). (19) Cooper. Woodhouse, Biochem, J. 17, 600- 
612 (1023). (20) Underwood. Walsh. J. Am. Chm. Soe. 58, 646-647 (1036). 

(21) Den Hollander, Sec. tree. cAtm. 81, 483-484 (1020). (22) Hunter, Northley, J, Phye, 
Chm, 87, 885-880 (1033). (23) Waldmaim, J, prakt, Chm. (2) 181, 77 (1031). (24) Wald- 
mann, Ber. 64, 1721 (1931). (25) Fabre. Ami. ehim. (D) 18, 111-112 (1022). (20) Scheid, Ann. 
no, 216-217 (1883). (27) Thiele, Winter, Ann. 811, 344 (1000). (28) Clermont, Chautanl, 
Compt rend. 198, 1072 (1886). 


3:3135 I-CHLOROPHENTUCETICACID CsHTOia Bell. S- 443 

(p-ChloiM-toluic acid) 

M.P. 106'* (1) 

105-106** (2) (3) (4) 

105** (5| | 6 | 

104-105° (7) 

103.5-104° ( 8 ) 

ColodoBB ndla. from aq.; eas. sol. aq., a)c,, ether, CsHs. — Odor faintly like that of 
phenylacetic acid. — [For study of ionii. const, of C see ( 6 ); for fate in animal body see 
{13).l 

[For prepn. of G from p-rhlorolienayl bromide (?) [Beil. V-307) by convcnion to p- 
Cl.GeH 4 -CHaMgX and aub^ucnt carbonation with (X)z at 0° (74% yield) aee (0); from 
p-chloropheDyiocctonitrile (p^rhlorobenzyl cyanide) [Beil. lX-4481 by hydrolysia (80% 
yield (3)) with boilg. aq. KOH | 6 ) ( 10 ) or with boilg. dil HaS 04 ( 8 ) see iniiir. refs.; from 
p-aimnophcnylacetic acid [Beil, XlV-456, XIVi-(589)l via duuotusation and use of CusCls 
reactn. see (o) (2) (11); 2 -pheiiyl- 4 -( 4 -cbloro-bcnEul) 03 caaoloDe -5 (the azlHctone 
from p-chlorobeniald^ydc + ilT-benioylglycine + AciO) (7) [Beil. XXVIl]-(299)] on 
bmlg. with aq. NaOH and afterwards treated with H 3 O} see (7); from 3-chloiu-l,5*6ts- 
(p-chloropheiiyl)pentadiene-l,3 (3) in acetone soln. by oxidn. with KMnO^ ace (3); for 
forma, from phenytacetic acid (1:0665) with Ch in sunlight sec (12); from ethyl p-chloro- 
pfaeDylacetnte (see below) by alk. hydrolysis see (19).] 

[For xeactionB of closely related p^l.CBH 4 .CH 2 .C:OOMgCl with largo ext'eas of isopropyl 
MgQ or o-tolyl Mgfir yielding p*chlnrophcnylmaloiiic acid (14), cryst. from ale., m.p. 
IBS'* (14), see (14); for quite dif. behavior with other RMgX cpds. see ( 22 ).] 

[C with beosaldehyde htd. in s.t. for 20 hm. at 300° not only condenses but also loses 
O0| yielding ( 6 ) 4-chlora8tilbeQe (l-( 7 H;hlorophcnyi)- 2 -phenylethylone) [Bdl. V-6331, 
white Ifti. from AcOH, m.p. 129° ( 6 ) (for corresp. reactns. of C with p 4 DethQxybenia]do> 
hyde (1 ; 0840), or with salicylakiehyde (1 : 0205), soe ( 6 )) ; 6 (as K salt) with o-nitrdbenial- 
dchyde + AgiO htd. 24 hm. at 100° undergoes Peridn condens. yidding (45-50% yidd 
(15)) dh(4-chlonipfaenyl)-o-nitrocinnamic add, edorlcss cryit. from AcOH, m.p. 186- 
186.5° U.C. (190.2-190.7° eor.) (15).] 


Cli 




COOH 


lZi>(lBB) 



m BOIIOB. BiUBi 

|C QQ dtaitntlao with HNCH + fumg. Hi^Of yWds (1^) 4-diloro-2fMim 
aoettc aokl, fiale yA, ndb. fran boilg. aq.. m.p. |19) J 

[C wil^ FCli in CHCla yidda |2) (13) p<«hloioidij^laoet;yl chloridei ydlowUi tAt 
b.p. \2Xf at 14 mm. (2); tlua psrod. with aminoacetic acid (gtycine) in dil. aq. alk. 
(6^75% yield (13)) (2) p^hlorophenyUminoBcetic add (p-chlorapheDy1aoet\TO add), 
tfts. from aq., m.p. 166^ u.c. (2), 104-165" (13).] 

[C flonv. to Fb salt, latter dried at 110*^, and dirtilled yidda (16) 4,4'-diolik)rodtbeiiayl 
ketone, ndls. from ale., m.p. 93° (oxime, m.p. 135-136°, aeiiucarbaioiie, m.p. 116° (16)).] — 
[For CbA|.H| 0 and flee (10).] 

ICethyl p<lilorodiflnylnceitate: dl, b.p. 114-115° at 6 mm. (17). (From C in 

MeOH aatd. with dry UCl gu (6).] — (For atudy of rate of reactn. wHh NHi in 
MeOH at 25° see (17).] 

Ethyl p-chlorophenyUcetite: m.p. 34° (18), 32° (1) (6), b.p. 253-254° at 749 mm. 

(1), 260° (6). [I<Yom C in EtOH with dry HCl gaa (6).] — [Thia eater mdted and 
treated with sodium evdvefl Hj and yielda a pale red sodium cpd. (19); the eater witb 
Na Bund in dry ether refluxed 8 hn., then treated with BxCL, gives (poor yield (19)) 
ethyl a*(4-chloroplionyl}bon2oylae6tiLte, ndls., m.p. 97-98° (ID); the eeter does nai 
(19) condense with itself in pres, of NaOEt but upon treatment with isopnqjyl MgX 
gives (93% yield (9)) the desired condens. prod., viz., ethyl a,v-(p-chlorophenyl)<^ 
acetciacetute, white cryst. from ale., m.p. 119-120° (9); for reactn. of ethyl p-chloro- 
phenylaretate with diethyl ethoxymethylenemalonate [Bed. 11M69, llli*(162), 
lllr(300)] yielding ethyl 7’«hloronaphthol-l-<licarboxylate-2,4 (20) and a-(p-cUoro- 
phenyl )glutacoDic acid (20) see (20).] — [For study of rate of hydrolysis of ethyl p* 
chlorophenylaretate see (18).] 

^ p-ChlorophenyUcetaxnide: ibis, from ale., m.p. 175° (10). (Obtd. indirectly from 
p-chlcjro|iljenylacehinitrile by partial hydrolysis (10).] 

(0 (p-Chlorophenylacetjanilide: Ifta. from aba. ale., m.p. 104.5° (19). [From C + l)*j 
moles aniline at 180-190° for ^ hr. (19).] 

(D^(4-ChloropheayliMt)-m-chiorotiiilide: colork'ss ndls. from dil. ale., m.p. 137i° 
cor. (21). [From C + t/HrUoroanilinc (1 mole) on big. at 180-190” for 1 hr. (21); 
also from p-chlorobenzyl fn-chloropbenyl ketojdme by Beckmann rearr. with PCJi 
in ether (21).] 

0 (4-Chlorophenylacet)-p-tbluidide: white ndls. from CsHb, m.p. 189.5° (18). (From 
C + p-tuluidiiie htd. as for the anilide (above) (10).] 

O (i-Chlorophenylacet]hydrazide: ndls. from ale., m.p. 170° (1), [From ethyl p- 
chlorophenylacctate (above) ^itli hydrosine hydrate in boilg. ale. (1); for its further 
condens. prods, with acetone, bcnzaldehyde, salicylaldehyde see (1); note also that 
with Is in h<it ale. the (moiio)hydrazine gives (1) Ar,Ar'-6M-(p«hloropbenylfM)etyl}- 
hydroxine, ndls. from ale., m.p. 255° (1).] 

(D (4-Chloropbenylieet)phenylhydraride: white ndls. from CsH|, m^p. 166° (19). 
[From C with excess phenylhydrasine on htg. ae above (19).l 

t:81M (1) Curtius, J. pnkt Chm. (2) 86, 627-530 (1914) . (2) Friedmum, Masse, Biaehm. F. 
17 , 107 (1910). (2) Straus, Ann. 111 , 316-317 (1912). (4) Behotton, Z. pkygiol, Chm. 7 , 27, 
Note (1882). ( 5 ) Dippy, 'Williams, J. Chm. Soe. IIM. 161-166. (6) von Walthar, Wstslieh, 
/. prokt Chm, (2) fl, 105-198 (1900). (7) Msuthuer, J. praki. Chem. (2) 15, 60 (1917). 
(8) Jackson, F^d, Am. Chm. J, t, 89-91 (1880/81). (9) Ivouov, Bpaasov, BvH soe. ekirn, (4) 
49 , 376-4177 (1931). (10) BeilstsiD. Kuhlberg, Neuhoff, Ann, 147, 347-350 (1868). 

(11) Pelrenko-Kritiicbenko. Eer. 15, 2340 (1892). (12) Radalsaewski, Eer. % 208 (1869). 
(13) Cereoedo, Bherwin, J. Biol, Chm. H, 218-221 (1924/25). (14) Ivanov, Spaaaov, EmII. 
me. cafm. (4) 49 , 22 (1931). (15) Nylfo, Ear. 51, 158-159 (1020). (16) Kenner, Marten, .7. 



8:31SC-il:81M 


DIVISION A 


Chm. Soe. IIM, 680. (17| EunmaU, J. Am. Chem. See. 1$, 1868-1578 (1037). (1B| 
Kindler, Ann. 411, 108 (1027). (19) Mehur, J. pnJU. Chm, (8) M, 560-565 (1900). (80) 
Mmuh, /. Chm. Sec. 19N, 1776-1777. 

(21) Jwldiis, J. Am. Chm. See. U, 2898 (1933). (22) Ivuov. Butt. ■M.cAim. (5) 4,686 (1067). 


S;8140 9,S,4,i-TBmCHLOIlO> 
BENZALDEBirDE 

H.P. (1) 




»<r>f 

Cl Cl 


C 7 HS 1 OCI 4 Bdl. S.N. 635 


[For prepo. of G from 2,3,4,5-tetraGhlorobenzal (di)chloiide (3:9397) by bydrolyiis 
(preBumably with strong H2SO4) see (1).] 

C with NaHSOfl forms the corresp. oddii. opd. which may be used ss meaiis of sepu. of 
C from 2,3,6,6-totrachlorobeiualdehydc (3:2700). 

[For use of C in prepii. of dyestuffs sec (U.| 

l:814i (1) Chem. Fabrik OriBsheim-Elektruu, Brit. 251.511, May 27, 192G; Cp.n(. 19M,1I 2355; 
|C.a1. 31, 1361 (1927)]: French 603,650, AprO 20, 1926; Cent 1129, II 2355; nol in C.A. 


3:3145 6-CHLORONAPHTHO^ f T I C^ioHiOsCl BelLS.N.674 

QUINOHE-M I i J 


M.P. 106-107’ (1) 

[For ptepD. of C from benzaquinone-1,4 (1:9025) by addition of 2^hlombutadteoe-l,3 
(“ CUonpiene '') (.3:7060) and auibsequent oxidation of the rvaultine Diels-Alder ty|)c 
adduct see (2); for formn. of 0 by oxidation of variouc dirlilorunaphthalonra nee (l].| 

1:8146 (1) KoiIdv, Talybov, J. Gen. Chm. 9, 1827-1S30 (1939); C.A. 14, 41)67 (1040). (3) 
Carotheri, ColUns (to du POnt Co.). U.S. 1,967,862. July 24, I9:M; Cent. 1986, 1 2209; C.A. 88, 
6994-5995 (1934). 

3:3155 lMS.4,4-HmCHLORO. □ Cl CeHeQi BeU. S.N. 10 

CijCH-dj-llj-CIlCl* 


If J>. 107’ (1) (2) 

[For isolation of C from the high-boilg. fraction resulting in the preparation of trichloro- 
ethylene (3:5170) from 1,1,2,2-tetrachloitiethann (acetyleiio tetrachloride) (3:5750) 
see (1) |2); long refluxing (20 days) of freshly distilled samples of the latter compound also 
yielda (1) C.J 

C on boilg. with ale. Ca(OH)] or with alk. at room temp. loaea 2 HCI yielding (I) the 
liquid etereolMiner (3:6160) of l,2,3,4-tetnichlorobutadien&'l,3. [The solid aterwignmer 
(3:0870) was nof obtained from C (1).] 


8:8155 (1) Mailer, HOthar, Ber. 14, 589-600 (1931); C.A. 85, 3956-3957 (1931). (2) QhigU, 
Ann. eUm. dppKeala M, 363-368 (1038) ; Cent. 1989, 1 80; C.A. 18, 6792 (1939). 



S07 


SOUPS 


SiSlSO^tSSOO 


8:S1S0 HEUCHUMtOCfCLO- 
HBlADlBK-a,6-01[B-l 

(“Hezachkutiphmol’') 


M.P. 107* (1) (2) (4) 

100’ 13) 15) 

Ciyat. from CHCU or CSi; white ndle. from pet. elli. (1). — Inaol. aq., (per. idL ooU 
ale., mod. hoI. C«H(, very eoe. eol. CHOa or pet eOi. (4). 

(For prepn. by various methods see Beil. Vll-144 + Beil. VIIr(96); for oaniiil. ptepn. 
by chkmnation of phenol see (2).] 

C with aq. KI (1), or Zn duet in boil. ale. (4), or BnOa + HCI in AcOH (100% yield) 
(5) (6) or even with cone. aq. or ale. KOH (4), yields pentachlorophenol (3:4850). 

C (4 g.) grad, added to rone. HNOa ^ g.) with warming, and the resultant aoin. pound 
into aq., ppt. rocrystd. from nitrobensene, yields (5) tetraehlorobenaoquinone (chloranS) 
(3:4978), m.p. ‘292’ (S). 

C melted with cone. H1SO4, then htd. cautiously with shaking until reaction ■iddanly 
begins, evolves HCI, and on cooling chlorauil (ace above) aepeiatea (5). 

I:I1M (1) Burhan, MeComhu!, J. Chtm. Soc. im, 144. (2) Britton, Martin, Alqniet te«iiwUI 
(to Dow Cbeni. ('o.j. U.H. l,tKi!).0H6. Aug. 7, 1U34: Cent. IMS, I 304a. (3) Langer, Ann, SU, 
121 (lfM2). (4) HuKnuueoq, Aiiii. rAtm. (6) M, 5(i()-.5B2 (1800). (5) Bilts, Ser. 17, 4000 (1004). 
16) Blits. Ciesc, Bit. 37, 401K (1901). (7) Ter Uont (tu U.S. Rubber Co.), US. 2,878,607, 
June 19, 1946; C.A. a, 4100 (1946). 



3:3200 1,6-DICHLOROHAPHTHALEirE 



Bea.V-S4a 

Vi-CM2) 

Vr(440) 


M.P. 107’ ID (5) (7) (9) (10) 

106.8-107° 12) 

106.8’ (3) (24) 

100-107’ (4) 

105-107° (5) 

Lfta. from air. nr A<<OH. — Sublimes in very broad thin pr. — (For use aa wood im- 
ptegnant see (22).] 

[For propn. of C from 1,5-diiutroDaphthBlpnc [Bed. V-8S8, V]-(264)) (6) (2), from naph- 
thalcue-l ,»6ts-(sulfunyl chloride] [Beil. XI-213] (.16% yield (4)) (7) (8), from l-ofakno- 
naphthnlrne-S-eulTnuyl chloride (Beil- Xl-161] (9) (5), from 5^hlorDnaphthol-l (Beil. 
Vl-6121 (10) by htg. with PCli see indie, refs.; from Beulfunaphthylamine-l [Beil. XIV- 
744, XIVi-(7.'13)] by htg. eorresp. diaannium salt with 2 mnlee FCU sec (1) (D); from l,(t 
dirhIora-7-aminonaphthalene by replamnent of — NHj by — H see (12); from l,5>dichlon^ 
naphthalcnoeulfonic arid-2 [Beil. Xl-181] by bydrolyeia of -SOiH group aee (13) (14); 
from 4„5-dichlnronaphthalene-2-Bulfonyl ehloride [Bdl. Xl-182| or from l,8<lichloiaU|>b- 
t.h«imi<i (3:2435) by htg. with eonr. HCI in s.t at 290° see (15); from naphthalene (1:7200) 
in CQi at - 10 to O’ with Cl* in pres, of Fe (together with other products) |16) or from 1- 
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nitroaapbthBkne [Beil. V-553, Vj-(264]] with Qi (together with other produote) 07) 
Beeindio. refe.] 

iC in (SICSh floln. eatd. with Qi gives (25) both l,5^hloniniphthaleDe tetndiloride, 
m.p. 84*, and a triohlonmaphthekne dichloride, m.p. 94* (sepanted by spar. soly. of latter 
inMeOH).] 

[C on mononitmtion yields (10) Ijd-dichloio-S-nitroiiaphthBlene [BeiL V'W], yel. pr. 
from AcOH, m.p. 142* (10) (17) (23); note that the isomeric l,5^idiloro^mttonaph- 
thahn6| m.p. 132*, has been reported incUiectly (23) (12).] 

[C on monoBulfonation (18) (13) pves chiefly 1,5-dichloronaphthaleDeBuUonie acid-^ 
[B^. Xl-183, Xli-(41)] (corrcsp. sulfonyl chloride, m.p. 143* (13), oorresp. sulfoniiinide, 
m.p. 204* (24)) accompanied by a smaller amt. 1,5-dichhmmaphfhalenesulfonie aoid-2 
[B^. XI-181] (corresp. sulfonyl chloride, m.p. 125* (13)).] 

[C with picric acid yidds a cpd. C.PkOH, m.p. 87* (10).] 

[C on oxidn. with CiOg/AcOH yields (19) 3-chlorophthalic arid (3:4820) but on oiddn. 
with dQ. HNOb yidds (20) a nitro-chloio-phthalic aoid.| [C on cat. vapor-phase oxidn. 
(21) gives 80% yield 3-chlorophthalic anhydride (3:3900) -f- 20% phthalic anhydride 
(1:0725).] 

8:Mi (1) Erdmann, Ann. 247, 353-^354 (1888). (2) Wdsebergor, Sitngewdd, Hampaon, 
TVons. Faraday Soe* M, 890 (1934). (3) KroUpfeiffer, Ann. IN, 198 (1923). (4) Bertie, 
Whitmoroi J- Am. Chm. Sac. 55, 1546-1548 (1933). (5) Ferrero, Bolliger, Chin, Ada 
11,1145-1147 (1928). (6|Atterberg, Bcr. 1. 1188 (1877). (7) Armstrong. Bcr. 15, 206 (1882). 
(8) Armstrong, IVj'nnei Chm. Nem €1, 93 (1B90); N, 163 (1890). (9) Oleve. BuU. loe. chim. 
(2) N, 540 (1876). (10) Erdmimn. Kirchhoff, Ann. 247, 378 (1888). 

(11) Erdmann, Bir. N, 3185-3186 (1887). (12) Kalle and Co., Ger. 343.147. Get. 28, 1021; 
C«n(. im, II 143. (13) Turner. Wynne, J. Cham, Soe. IMl, 253- (14) Cleve, Chm. Ztg. 17, 
398 (1893). (15) Armstrong, Wynne, Chm. New 76, 69-70 (1897). (16) B.A.a.P., Ger. 
284,012, May 26, 1911; Cent. 1111, II 63. (17) Atterberg, Ber. i, 315-318. 920-928 (1877). 
(18) Armstrong, W'ynne, Proc. Chem. Soe. ISN, 81. (10) Guaresrhi, Gaez, ehim. Hal. 17, 120 
(1887). (20) Atterberg, Bct. If, 547-548 (1877). 

(21) Pongrati, Bassi, Fuchs, SOss, WOstner, Sebober, Anpsu. Chm. 54, 22-25 (1941), (22) 
ROchling’sche Eiaen und Stahlwerko, Ger. 415.228, June 16, 1925; Cent, 1M5, II 1230. (33) 
FHedlhnder, KBrameesinis, Schenk, Ber. 55, 47-50 (1922). (24) Armstrong, Wynue, Chm. 
New N, 274 (1890). (25) Wynne, J. Chm. Soc. 1946, Gl. 


8:8990 PARA-a-CHLORO- 

ISOBinYRALDEHTDE 

(2,4,64ris-(aF-Chlon>- 

tsopropyD^rioxane- 

1A5) 


CuHaiOtCl, 

Cl 0 

(CRiiJc-da \ g - ccch ,), 


B«iLZa-a91 

xn,_ 




Ha. lor ( 1 ) ( 2 ) 


Odotlw tasIdM ndla. (from dirtn. with (taut); pr. Qioid ether); iaaid. tq.; ad. tie., 
eHwr, pel. ether. — SuUinu tbove m.p. 

(For prspn. from oMihlorowbutyialdeliyile (3:7336) hy duMin with H voL ofloe. 

HiBOiaeeiDOM 

!:«• ( 1 ) Btwhat, Aon. eUn. fT) !«, 807-^ (1887). (3) BnoM, MI. me. «Mn. (3) >. 

etS-eM (1883). 
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»isuo M'UcHLoitoiumrBinri qb CiAocit 

c? 

MJP. 107-108" (2) (3) 

100-107^ ID (6) 


B4V1-010 

VIi-(M8) 


NdlB. (from dil. ale. or Igr.); from AcOH C Beparatea in pr. with 1 mde of AeOH nndly 
lost at 40-60** (1). ~ C ia volatile with Bteamj eas. sol. aba. ale. other or CA. — C on 
to 130** decompoBea with lorn of HCl. 

(For prepn. from ^naphthol (1:1500) |D P) or Inrhloroiiaidxthfd^l (3:3720) (4) by 
chkninatioo aee (D Cl (3); from naphthalene l,2,3,44etrachloride (3:4750) by oiUd. 
with CrOs in AcOH aee 15); for other methods see Beil. Vl-612.] 

C disBolveB in NaOH or Na^GOa but on warming (or even long atdg, in cold) yldbls (5) 
ultninarine flocks which impart to ether a viiflet, and to benzene a deep blue vi^, odor 
(6). [Same result obtd. with KaFe(CN)o but not with pyridine (6).] 

C on boil, with dil. HNOs is oxidized (1) to phthalic ac. (1:0320); but with GrO| b 
AcOH yields 2-chlornnaphthoquinone-l,4 (3; 3580), volatile with steam, golden-yel. Qcfla- 
from aq., ale., or AcOH, m.p. 116" (1). 

C is not affected by Bn + ale. HCl |3), or Na/Hg (3), but on htg. in AcOH with cone. 
HI (D -• 1.7) for 10 hra. gives (3) o-naphthoi (1:1500). 

t dislvd. in 20 pis. 15% aq. KOH and shaken with 4 pta. (CHs)|S04 gives (04% yield 
(3)) of the methyl ether, methyl 2,4-<lichh)»>-l-naphthyl ether, coloriem ndls. from de., 
m.p. 68” (3). 


0 8»4-I>icliloro-l-iiaphthy] acetate: from C by htg. with AcCl (2)^ ndls. (from ale.), 
m.p. 74-76" |2). 

8:3Ui (1) Cleve. Ber. II, 891-863 (1668). (2) Zincke, Ber. II, 1035-1036 (1686). (8) EkanacD, 
Stauhle, J. prakt. Chm. (2) IN. 364-365 (1921 /22). (4) lUv'erdin, Kauffmann, B«r. I8» 8053 
(1895). (5) Helbig, Bit. 16, 506 (1695). |0) WiUsUiUer, bchuler, Ber. II, 370 (1926). 


9:3275 B-CHLORO-a-METHn.- 
BBNZOIC ACID 


ILP. 108" (D 
102" (2) 

IBl^’ (3M 

Long Blender colorleas ndla. from hot aq. (2) or from HCl (I)' 

[For prepn. of C from 6^hlon>-2-methylbenzamide (see below) (itaelf obtd. from 5- 
cUoio-2-methylben80iutrile, m.p. 82-83" |2)) by actn. of nitrous acid aee (2); from 8* 
ainiao-3-methyibensoic acid U) via diaiotlsation and use of CuiQt reactn. see (1) |3)i,) 

C on htg. with aniline, K|GQi, and copper powder yields (I) S-meihyldiphenjdatiii^ 
oaiboxyflc acid<2, ciyst. from 60% ak., m p. 145" dec. |D- 
|C oidted and treated with Brt evolves HBr, and the prod, on wanning with diL NaOH 
yieida (3) 3-chloio^hydioxyphthalide, colorless pi. from dil. ale., m.p. 138" (3).] 


COOH 

ciQch, 


CiBrOia 


BdL ax. Ml 


— 6.CkkiB4HBslli|llMBiuildi»: Bcaln from b«iilg. u,., m.p. 16r (2). (Bnpd. 
inditeetlyH above.} 
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t:«m {!) G»w. NitiKhe, J. pnU. Ch*m. (Si tU, 3M (lOSB). (S| Eemur, Witbab, 7. Ctan. 
Ste. in, 14K (1921). (3) Imy, Stepban, J. Chm. Sot. IM, 27S8. 


M.P. lOBo (1) (2). 


VIx-* 


SnuU colorless ndb. from Igr. Sol. in cold KsCX)) soln, |2). 

[For prepn. from /St-naphthol (1 : 1540) via l-futroBODaphthcil-2, chlorination with 8 Q 2 CI 1 
in tetnchloroethane to l-nitrobo-3,4<dichlurouaphthol-2, reduction to l^amuio^i4^- 
GhloronAphthol-2 and thence via diaio nsaction to C see (1); for prepn. from 1,3,4-tri- 
chloronBphthol -2 by reduction with F0SO4 + NaOH see 12 ).] 

C treated with 1 mole HNOs yields l-nitro8o-3,4-dichlorDnaphthol-2, Koldcn-yol. cryst. 
from AcOH, m.p. not given |1). 

liMS ( 1 ) MsTBchalk. BvU. toe. chim. (4) 42, 1367 (1626). (2) Heriberg, Bpengler, Schmidt 
(to I.G.), Ger. 431466. June 30. 1626; Cent. ItN, 11 1196. 


3:3898 l,l,l-TRlCHLORO-2,2-Ui- 

(^-CHLOROPH£NYL)£THANE 

(“ DDT ", “ p,p-DDT ") 


1I.P. 108.3-109 (26) 

108-109^ (Dear. (27) (29) 

108” <2) (28) 

107-108” cor. (3) 

107" (4) 

106-107" (17) 

105-106'’ (6) 

105" (6) 

[8u cUo i,l^ichloro-2f2^bui-(p<hlaroplie^^^ DDW (3:3320).] 

Note that C is the remnikabie insrrtiriclp to which ho much publicity is rurrcntly being 
given. Despite the general fanfare the amount of real sc'ientirjc data which has been 
released at this writing is small, although very rnpid pulilication is inevitable in the near 
future. No attempt can be made in this text to cover the ulilixation of C, but attention 
is drawn to two bibliographioH (7) (8) roolainiiig respectively 174 and 418 references, al- 
though most of these are, to general and noateclmical reports. For an extensive review 
of chenuBtry of C see (30). 

[For patents on utilization of '* DDT " as iosectieide see (0) (10). — For studies of 
toxicolqgy and phannarology of " DDT " see (11) (12) (13) (14). — Note that C is by 
rabbits in part excreted as di-(p-chloropheQyl)acetic acid (3:4612), m.p. 166-166.5" u.e. 
124).] 

GolorleBB cryst, from 95% ale. — C is spar. sol. in 95% ale,; viz., 0.8 wt. % at 0", 3.9 
Wt. % at 48" (3); spar. sol. pet. ether of b.p. 30-60" (3); C is moderately sol. in GCLi, ether, 
or GHC3| (3); eoa. ad. in pyridine, dioxane, (^qHb, or acetone (3); for data and graph of 
wt. % solubility /temp, ovpt range (M8" see (3) cf, (25); for soly. of C in kerosenes see 
(31). [For detn. of Cin technical samplea, i.e., in pres, of DDD ** (3:3320), by recryato. 
frem satd. ale. soln. of DDT see (26).| 


CuH«Cl5 


«cx ? 


BeU. S.N. 47B 
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BOUDS 


sians 


Note thet technieiil 6 may ecmtain eome of the mwent l,l,l<^trieUorQh 2 ^(p^;hlofoph^ 
2*(cH!hlDiopheayl]et)iaiie (3:1820) and/or polymeia of chloirBl (3:3210); in faet, tedinkal 
C of Betting point 88 '’ contaiim about 70% C aocmopanied by 18% of the <hp uomBV ^ 
0% of the o,o' iDomer (25). — For extensive report on the eompn. of fechiiioal grade C iee 
(2B). 

[For optioal cryatallograi^ic propa. of C see (28).] 

PREPARATION OF C 

C is universally prepd. by condensation of chloral or chloral hydrate with chknobemene. 
From chloml hydrate. [For prepn. of C from chloral hydrate (3:1270) with ehloio- 
bensene (3:7903) + fumg. HaHOi ( 8 - 10 % 80s) (70% yi^d ( 2 ) (4)) or CISO 3 H 177% 
yield (32)) see indie, rafa.l 

Fyom chloral. |For prepn. of from anhydrous chloral (3:5210) with chlofobemene 
(3:7903) + cone. H 18 O 4 see (0) (15) (16).j 

CHEMICAL BEHAVIOR OF 6 

Reduction of C. C on reduction with Na/alc. gives up all its chlorine quant, detn. of 
which comprises a metliod fur the quant, detn. of C (14). 

[C on liydrogcnation with Hf + Pd /CaCOs in various solvents on slight wanning gives 
according to conditions (18) various priKlucta of bimolecular reduction; these indude 

2.2.3.3- totRU‘hloro-l,l,4,4-tctra^(p-i‘hloroph{myl)butaDP^ cryst. from AcOEt, m.p. 271.6^ 
(28% yield (18)), both higher-mdting (229'^) and lower-melting (174'*) stereoisomerB of 

2.3- dicliloro-l,l,4,4-t(*tra-(/M;hluropbPuyl)butcne-2 (former 36% yield, latter in tmoee} 
(18), ami perhaps other pruducts; for much farther study of these reaction products see 
the original reference (IS).] 

[C on electrfilyiin rcrlurtiun in ale. HCl soln. gives (13% yield (19)) at the cathode 

l, l,4,4-tetra-(p-chlorophcnyl)hutync-2, pr. from ^'0£t, m.p. 174" (19); note that this 
prckd, on oridn. with CrOa/AcOH gives (91% yield (19)) 4,4'-dichlorDbenBophenoDe 
(3:4270), m.p. 145“,] 

Oxidation of C. Attempts to oxidize C iiiith OOg/AcOH have given (5) no identifiable 
products. 

Dehydrochloiination of C. C under various conditions can be caused to split out 1 HOI 
yielding 1 ,lHlichloFo- 2 , 2 - 6 is-(pH*hloropheny])etbylpne. 

C with ale. KOH refluxed 10 hm. (5) ( 6 ) or 15-20 min. (24) (for study of rate see (20) 
(27)) gives (yields: almost 100% (24), 81% (S)) Ll-dichlnit> 6 i 8 -(p-chlorophea^)ethylene 
(3:2438) (for use of this reaction by detn, of ionized chlorine as means for detn. of C in 
spray deposit see ( 21 ).] 

C with excess Ba( 0 H)s. 8 H 20 in ethylene glycol refluxed 18-12 hrs. gives (33% yield 
(24)) di-(p^hlorophenyl)acetic acid (3:4012), m.p. 166-166.5'' u.r.; this results by initial 
loss of HC3 as above and further degradation. 

C in the pres, of minute amts. (e.g., 0 . 01 %.) of FeCIs or AlClg at 118-120° loses HC3 
giving ( 22 ) cf. (34) ],l-dichloro- 2 , 2 -bu-(p-chlorophoiiyl)ethylene (3:2438). (See idao 
below under behavior of C with AlCls + CtHg.) 

Substitution Rjsagtionb of C 

Bramlnatiaii. No study of the beha\ior of C toward Brg appoan yet to have been 
reported. 

Chloclnatiim* C in CCU solii. with C\i trace of PCU in liglit at b.p. of mixture lor 
3 hm. gives ( 73 % yield ( 5 )) 1 , 2 , 2 , 2 -tetraidiloro-l,l-«a-(p-chlorophen^ (3:3477), 

m. p. 91-92° (5). 



«in9B 




mmiM, C on inboduetion of two nitiQ gnupt (bo dottilt) i^vei (6) a prod., ndki. 
fna ale., OLp. 148.0-148.3* |201, wlucli ■ prasui^y l,l,14riehlon>.l,a4ii-(44hkn^ 
idtNplMDyllethBoe; note that this dinitn eompd. hea aame n-p. w ooiteep. dinitio deriv. 
fram " o,p>DDT'' 1820) but m.p. of a inixt. of the two b depmeed (20). 

6 on tetranitntion with a mixt. ( 1:1 by volume) of fumg. HNOi ond cone. H 18 O 4 et 
100* for 1 hr. gives (23) l,l,l-tricbloID-2,2-6i^(4«bloro^,S<liluttopbenyI)ethaDe, m.p. 
223Ji^.S* cor. (23). — [Note that omilar tetranitntion of " DDD " (l,l-dichlon>j,^ 
iu-(p<hloro])henyl)ethane (3:3320) gives (23) l,l*diehlorD.2,2-6u-(4-cUor»3,Minitro- 
p|ienyl)ethane, m-p. 224.S-22S.5* cor. (23); similw tetranitntion of the 0 ^ isomer of 
"DDT” (vis., l,l,l-trichbco-2-((Mh]orophenyl)ethBne) (3:1820) gives a prod., m.p. 
220.8-230* oor. (23). — For color leactioos of these tetranitio detiva. with MeOH /NaOMe 
and its use in detn. of C see (23) (33).| 

BAlvioc with Al(9i + CsHi. 0 with anhydrous AlCIi (1 mole) in large esoess of 
CiHi Rsots at room temp, evolving 2 mdes HQ and giving (10% yield (1)) l,l,2,24etta> 
phen^thane [Beil. V-738, Vr(371), Vr(6T3)], m.p. 211*. [Note that the mechanism 
of this surprising lesidt has not yet been cxpluned; that by similar treatment the same 
tetrapheiqdethane is also obtd. in 2S% yield from l,l-dio^ro-2,2-l)u-(}Khlorophenyl)' 
ethane (3:3320), in 10% yield from l,l,l-trichloro.v2,2Hdiphenyletliane (3:1420), and from 
the s-p' isomer of "DDT” (vis., l,l,l-trichlon>-2-((Kl4orophei\yl)-2-(p-chlorophenyI)- 
ethane) (3:1820), but not at sU from l,l-dichlorO'2,2hM-(jKhlorophenyl)ethylene 
(3:2438); and that if chlorobenienc is substituted for CsHi no tetraphcnylethane residts 
fimn any of them (1).] 

1:1008 (1) Fleck, Praiton, Haller, J, Am. C/m. 80c. $7, 1410-1420 (1945). (2) DarUnu, J. 
C*m. £Aiealim », 170 (1945). (3) Gunther, J. Am. CAnrt. h'lK. 17, IKO-IDU (1945). (4) 
Irh, Leyva, Jla. uu(. salvbndad eq/ermedbf (rdp. (ifu.) 5, 71-74 (1914) ; C.A. M, 495 (1945). 
(5) Grummitt, Buck, Jeukiiis, J. Am. C/m. Soc. 67, 155-150 (1945). (0) Zeidler, Ber. 7, 1181 
(1874). (7) Beorki U.8. Dept. Aar., Bur. Entomology and Plant Quorantiue, 12 pp. (June 
1944). (8) Hoark, U.S. Dept. Aar., Bur. Entomology and Plant Quarantine, 27 pp. (May 1045). 
(9) UOller (to J. R. Geigy, A.G.), U.S. 2,329,074, Sept. 7, 1944; CJL. 88, 1056 (1944). (lO) 
Hughee (to J. R. Geio'. A.G.), Brit. 647,674, Sept. 15, 1942; CA. 37, 6400 (1943), 

(11) Draiae, Woodard, Fitahugh, Naliou, Smitli, Calrety, C/m. £np. AVuw M, 1503-1501 
(1944). (12) LSila, Smith, VA. PtA. Bepb. ft, 979-981 (1944). (13) Nel^ Draiie, 
Woodaid, Fitahugh, Smith, UA. Pvb. Hem RepU. St, 1009-1020 (1044) (14) Smith, StoU- 
maii, 17.& Pub. Him Bepb. St, 964-993 (1944); St, 289-301 (1945). (15) Callaham, Chm. 
Met. Bug. M, No. 10, 109^111 (Oct. 1944). (16) Brackenridge, Can. C/m. Proem Ini. 38; 
670 (1044). (17) Stoblman, V.S. Puh. Hem Bepb. N, 350-363 (1945). (18) Brand, Bauseh, 
J. proit, Chm, (2) 137, 222-224, 231-233 (1930). (19) Brand, Horn, Bauach, J. proJtL Chm, 
(3) m, 210-241, 244-246 (1930). (20) Brand, Buaae^undermaun, Ber. 7ft, 1828 (1942), 

(21) Gunther, Jnd. Bng. Chm., An^ £d. 17, 140-150 (1945). (22) Fleck, Haller, /. Am. 
Chm. Sae. M, 2095 (1944). (23) Schecbter, Haller, J. Am. Chm. Sot. «, 2129-2130 (1944). 
(24) White, Smeney, V.S. Pub. HoM Bopb. H, 66-71 (1945). (25) Gunther, J. C/m. Hiueu- 
Km n, 288-242 (1945). (26) Crietol, Hayw, Haller, Ini. Eng. Chm., Anal. Ed. 17, 470-473 
(DMA), (27) Criatol,/. Am. Chem. See. 17, 1494-1498 (1945). (28) Gooden, Am. CAem. See. 
97, 1010-1617 (1945). (29) Heller, Bartlett, Drake, Newman, Crietol, et ah, J. Am. Chem. See. 
17, lMl-ie02 (1946). (30) Criatol, Haller, Chm. Bng. Ntut St, 2070-207S (1945). 

(31) Fleck, Haller, Ind. Bng. Chm. 18 , 177-178 (1946). (32) Rueggeherg, Torratu, Ini. 
Bug. Chm, 211-214 (1046). (83) Soheehter, Sotoway, Hayta, Haller, M. Bng. Chm,, Anal. 
Bd. H, 704-700 (104ft). (34) Fleck, Haller, Am. Chem. See. 88 , 142-143 (1048). 
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[For {mpn. of C fnnn 2,3HfichIoroiii|)hthol>8 (S:431f!) (2) or from 2,B4SflliIaNiiaplith^ 
liiiHuIfaiqrl chloride^ [Bdl. Xl-1641 (1| [2) (3) with PCli mb ioiBo. irfi.] 

[C tnoted with ClSOiH in CRj and naetn. prod. conv. to aalta aa diroetod lU lira 
aalta of 2t3,&-trichloroiuphthaleiiaBulfoiiic acid<l (Bomap. aulfonjd oUoiide, ia.p. 1M‘ (I)).] 

t:Mt (1) Tiimar, Wjmiie, J. Ckm, Soc. IMl. 247, 253-2S6. (2) AnutronB. Wynoa, C2 mb. 
Ntgi n, 275 (1690). (3) Aimitrong, Wynne, i*roe. C5em. Sac. IM, 68; 18(Mk 19, 


3:3310 1,1-BICHL0R04,I-Ui- 

(p-CHlOROPHBinrL)BTHAia 

(“DDD”;“ p,p'-DDD") 


H.P. 100.8-110’ (3) 

100.4- 110.3’car. (5i 

103.5- 110’ |4) 


CmHiqCTU 



<<iyu 




This cMopd. ifl closely related to'/' DDT (3:3298) and ogcutb (4) u minor impurity 'in 
technical grades of this compound. 

[For pn^pn- of C from dichloroacetaldehyde (3:5180) or from 2,2-dichIoro-l-(p-olilonF 
phenyl)ethanol (4| with chloiobeiueDe (3:7903) -f oonc. H1SO4 + fumg. HdS04 (63% 
yield) see 14).] 

C with ale. KOH refluxed 3 hn. loaefl 1 HCI giriiig (77% yield (4)) (5) l,l-dicbloro-2f^ 
6 W'(7H;hlorophe.nyl)ethyleac (3:1430). 

C on dinitration with 10 vols. fumg. HNO4 at SO"* for hr. gives (90% yield |4)) a 
dinitro deriv.; cryst. from ale., m.p. 178-179® (4). 

C on trtranitriition with a mixt. (1:1 by volume) of fumg. HNOs + conc« H1SO4 at 
100° for 1 hr. gives (1) a prod.j m.p. 224.5-225.5° cor., which pfesumahly has theatnicture 
1 , l-dichloro-2,2-6ifl- (4-chlorD-2jO<linitrophenyl )ethane. 

C with anhydrous AlCl] (1 mole) + excess (^0 at oxd. temp, evolves HQ and gpves 
(25% yield |2)) 1,1,2,2-tetraphenylethanei m.p. 211® (2). 

I;3M {}) Schechter. Haller, /. Jim. Ckm. Soe, N, 2129-2130 (1944). (2) nsek, FMxm. 
Haller, J, Am. Chem. Soc. 67, 1419-1420 (1945). (3) Criatol, Hayes, Heller, Ind, Eng, CAm-, 
Anal. Ed, 17| 470-473 (1945). |4| Haller, Bsillett, Drake, Newman, Grkrtol, et al., J. Am. 
C7kefn. Soc. 17, 1596, 1600 (1945). (5) Cristol, /. Am. Ckom, Soc. 67, 1494-1498 (1945). 


3:3325 m-CBLOROPlSNOXYACBTlC ACEO 


CiHTOta 

.CU,.C00H 


BaiLSJI.533 


M,P. 110° (1) ITaut Bq. 186.8 

109.7-110.3’ cor. (2) 

[For prepn. fnm nHiUorophenol (3:0255) by htg. with cUorDaoetio an. ||8:13?D) tad 
«|.alk.ra(l)(2).] 
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an 


l:IIU (1) Kodbch, J. Am. Vhm, Soe, n, 30^05 (1031). (2) Hayv, Brandi, J. Am. Chm. 
Soc, ii, 1556-1557 (1M3) 


3:3350 a-CHLORO^HTOROXy- Cl CrHiOaCl Beil.Vm- 

BERZALDEHTOB 

(Z-Chliiio-S-liydrQxy- 
benuldeliyde) 

M.P. 111*’ (1) 

110.5-111.5'^ {2| 

ColoriesB ndls. from dil. AcOH (I).-— Very slowly volatile with Rteam (1). hui 
prabounced atemutatory props. (1) (3). 

[For prepn. from m-hydroxybciizaldehydo (L:00!)5) via direct chlorination nre |2); via 
4-iutTo^hydroxybonzaldchyrle, reductn. to corresp. amino cpd., and ubp of appropriate 
diazo reactn. see (1); for prepn. from o-chlorobcnznldchyde (3:6410) via nitration to 2- 
chloro-Srnitrnbenzaidchydc, m.p. 78-70°, uximation, reduction to 2H‘hJoro-5-amin[)hcnzaf- 
doxime, m.p. 159-160°, and Onally diazntisaiiun and hydrel^m see (1); for prepn. from 
4-chloro^3^ethylpheiiol (3: 15:^5) see (3); for preim. from jM'hloniplicnol (3:0475) hy 
oondensation witli chloral (3:5210) and sul)sec|ijeiil oik. hydrolysis hoc ( 4)1 

C in 50% AcOH raononitraled as spcvifiod (1) 'd 2-nitr() and 4-intn» pnKlorts 

eas. sepd. by volatility of latter with steam |1): 2-Nitro-6-chloro-S-hyiirozybeiizaldehyde: 
yol. mUfl. from dil. AcOH, m.p. 136° (5), 138° (3). [Corresp. p-Jiiiropheiiyliiydrazoiic, deep 
or.-red ndls. from AcOH, m.p. 256-257° dee. (.5); semienrhazone, yel. mils, from air., m.p. 
240-250° dec. (o).] 4-Nitro-6-chloro4-hydroxybenzaldeliyde; deep yel mils, from AcOH, 
m.p. 104° (5) (3). (Corresp. /htiitropheiiylliydrazune, Imck-red ndls. from AcOH, m.p. 
234-286° dec. (5); semicarbuzone, yel. pi. from ale., m.p. 266-2(i7° dec. (51] 

0 in aq. contg. NalTCOj treate«l (1) with Mea-SO* yichls O-chloro^-meihoxyl/tuizalde- 
hyde, m.p. 62° (1). [(Vresp. oxime, ndls., m.p. 101.5° (1); p-nitrophenylhydrazone, old- 
gold ndls-i m.p. 220° (1).] [This methyl ether on oxidu. with KMn 04 (1) yields 6-chloTo- 
3-methozybenzQic acid, ndls. from dil. AcOH, m.p, 170-171' (1).| 

(0 6-Ghloro-3-hydrozyheDzaldozime: cnJorless ndls. of monohydratc from dil. aJc., 
from abs. ale. in anhydrous ndls., m.p. 146-147° (1)- 

B-Chloro-S-hydnaybeazoldehyde phenylhydrazone; unrecorded. 

(ft 6-Chloro4-hydrozybenza]dehyde p-nitn^eoylhydrazime: red ndls. frr»m dil. ale., 
m.p. 250-251° (1). 

6-Cliloro4-hydroxybenzfl]dehyde 2,4-dmitr(»phe&ylhjdnzoae; unrecorded. 

(ft MShloro-S-hydrozybenzaldehyde somicarbazone: pale yel. ndls., m.p. 236° (1)* 

1:IIN (l) Hodgson, Beard, J. Chm. Sw, IM, 151-154. (2) Bissell. Kranx (tn National 
AnOine and Chom. Co.). C.S. 1,776,803, Sept. 30, 1930; Cent. Ml, 1 159; C.A. 24, 5768 5700 
(1930). (3) Friedlfiikfler, Sclicnck, Brt. 47, 3046-3047 (1014). (4) Haakh, •Sinola. Austrian 
141,169, March 25, 1035; Cent. IM, 11 439. (5) Hodgson, Beard, J. Chm. Sw. 1M, 2034. 




vmi-(s9o) 


8:837S SAS-TKICHLOBOBERZALDE- 

En>E 


HJ>. 118-113* (1| 
110 - 111 * ( 2 ) 



CtIIiOCI, Bea.Vn-838 

vn^- 


CkilorieaB ndb. from rone. air. aoln. (1). — Imol. hoilg. sq. but volatile with ateam. — 
Eaa. ad. ale., ether, CtH,, CHCSj, U8,, 
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[Fcir prepn. of C ftom 24t5-tricbIoTobeiizd (di)chl0ride (8:6010) by hydtblyaiB witb 
fumj;;. H|SOi (1), with wann cone. H9BO4 13|, or witli aq. in s.t. M 2^° (2) sde indtc. leb.] 
[C on oxidn. with KMn04 should yidd 2,4,5-trichlorobeti8oic acid (3:4^), m«p. 164”p 
but this reaction is nut actually reported in the literature; note that C in air ondiaea only 
slowly (1).| 

|C with NoaSOs under press, ipvca (4) S^Uorobensaidehydedisulfonic ackl-2,4 [Beil. 

XU2!i\] 

[G with anhydrous NaOAc on htg. (Ferldn synthesis) gives (1) 2,4,5^chkiocmnaiiue 
acidp m.p. 200-20r.| 

[For use of C in prcpn. of dyestuffs see (51 (3).] 

2,4p6-Trichlorobeiizaldoxiine; unreported. 

— ^ 2p4,6-Triclilorobeazaldehyde'phen^ydrBSone: unreported. 

2,4|6-Tri€Uocobeiizaidehyde ^^trophenyihydrszone: unroported. 

2,4^-Tridilorobeiizald^ydc 8p4->dinitropheayUiydri«m6; uiireported. 

S!SI75 (ll R<>eliR. Ann. 237, 147-140, l.M n887). (2| Beilstciii, Kuhll>ere, Ann. 238-280 
(IMfiO). (3) FMicr, Oer. 25.827. Juiio 23. 18H3; FricdlUnder 1, 42 (1877-87). |4) Geigy and 
(>>., Ger. 108,000, June 1. 1008; Cent. IIM; U 214; [C.A. 2, 273.3-27:14 (1908)]. (5) Perkin, 
Clemo (tu British bycKtuff.s Corp.), Brit. 165,058. July 28, 1021; C.A. IS, 835 (1922). 

3:3380 4,6-DlCHLORORESORCINOL Oil C4H4O2CIS 

ILP. 113.2° (1) (2) 

112-113° (3) 

108-109° (4) 

Cij-st. fmm Igr. — P '» very (ml. iiq._(foniiK hydrate, m.p. 70°) (1); P is eas. boI. ale., 
ctlier (1). — irMT lianteriridal arlion uf C aec (3).) 

[Fnr praini. of C from tcmutuioI (1 ; l.'i30) with iV.Af'-dichlorourea roc (1|; from Inihloro- 
naorrmul (3:31UO} with SOjCh (96% yield) sec (3) ef. (4); (the prods, of m.p. 77°, b.p. 
249° (S). nud m.p. 101°, l>.p. 2.>4° (6), may have been impuro aam]dc3 of C).] 

|C witli «V,A''-diehlurouTea + KBr gives (2) 2-bromo-4,fMu‘hluroresoninol, m.p. 101'.] 
[C with .V,A''-dichlorourea + W gives (7) 'i-iodo^i&Klit'hlororeBoieino), m.p. 94’.] 

(P with ethyl o-clhoxj'arctoacctutc in ak. NaOEt gives (4] 6,8KlicUuro>i4oetyl^ 
hydroxycoumarin, m.p. 236°.] 

Note tliut P dues iu4 (G| (0) condense with plithalie anhydride. 

(0 4,6-Diclilorore8orcinol dimethyl ether; ndls. from air., m.p. 118° (8), 117-118* (9), 
116-117* (3). (Prom C with MciSO, + oq. alk. CD (9).] 

8;83M (1) LikhiMhcnitiiv. J. Gm. rtem. (V.S.S.B.) 3, KM -171 (1933); CtHl. IIM, I 1476; 
r.A. n, 1675 (11)34). (1*1 Likhuslirrstov, J. Geit. Chrm. iV.S.tS.H.) 3, 173-176; Cent. UN. 
1 1470; r..4. 38, 1675 (11)34). (3) Mnure. Day. 8uur. J. ,4fs. C'Arm. foe. M, 2458-2459 (1934). 
(4) Weiss. Krsts, MonaMt. 61 , 365 (1629). |5| Reinhard. J . pratl. Ckm. (2) 17, 328-320 (1878). 
(Oi Mettler. Btr, 40, 8Q2-(N)3 (1912). (7) LifcliusliorMuv. J. Gtn. Ckm. (V.S.S.R.) I, J77-182 
(1933); Crn(. 1114, 1 1477; I'.i. 38, 1070 1677 (1634). (t.) ROnig, Btr. U, 1039-1040 (1878). 
(O) Jacobs, Ilddelborgcr, Kotf, J- Am. Chm. Sur. 41, 463 (l919). 
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ltP.lU' n)<2)<3) 
llXft-113‘ (4> 

Ndta. fmn ale. 

(For pnpB. of C fmn l, 8 -£aUoiQupbU>aleneaulfaiiyl chknide-T [BeO. XI-188| 

(ran IJ-dichloronaiihtiuleDeaulfonyl ehlorido^ [Beil. X1-1B2] ( 6 ), from 3,7'didikira> 
ngjAthaleMBulfoiiyl chloiid^l [B^. XI-162] (5), from 3^hloniiiapbthaleoe-l,7«bw<' 
(aidfoDjl eUoricle) [Beil. XI-2161 (7), from 7-chloFonBphllialnie-l.MM-(8u]fonyl chloride) 
[BeiL XI-312] ( 1 ) (3) ( 6 ) (7), from luitnmaphtihBlenediBulfDnic acid-3,7 [BdL X1-21B] 
(3) (4), or from 7-eliloro-3'iiaphthoI«i]fonu! aod-l (2), each with PCU u directed, see indie. 
nh. 1 iat fonnn. of C from A«hlDroiia|>hthalene tetrachloride (1,2,3,4,6-peutachlorotetnlm) 
[Bml V-4«3] with ale. KOH aoe ( 8 ).] 

lO treated with ClfiOiH in and reactn. prod. conv. to eocfium aalt aa directed (1) 
yialda aodium l,3,74richloroaaphthaleneBulfonate-7 (cotreap. aulfonyl chbride, m.p. 

' (l).l 

t;MM (l) Turner, Wynne. J, Chem. Sae, IMl, 247, 253-254. (2) Battacay. Bilbennaan, 
Kiende, Bull. roe. chim. (4) 41, 71ti-719 (1B31). (3) Aroutrong. Wynne, C'Aen. New$ U, 03 
(1890). (4) Alin. fier. », Baferate. 437 (1884). (5) Annatronc. Wynne. CAem. Iftm U, 375 
(180(0. (6) Aimatnina, Wynne, CUm. Ntut 78, 60 (1879). (7) Armatrong. Wynne, CAcm. 
Nam n, 165 (189(0. (8) .^nutrang, Wynne, Chem. Ntm 81, 285 (1800). 

BSMIO wdmOBOnUPHBKTL- / / \\n_n CjeHuO BeiL V- 700 

HEIHAIIB VS V,.(34fl) 

(IMphenylchloromethane; Vt-( 6 U) 

triphenylmethyl chloride; 
trityl chloride} 

ItP. 113° ( 1 ) BJP. [310° at 90 mm. (22)1 

119-113* (2) (3); ecc. ( 8 ) 930-938’ at 90 mm. (23) 

119* (4) (5) ( 6 ) (40) 

111-119* (7) (0) 

111* (10) (11) 

11(18-119* (12) 

110-119* (18) 

liaO-110.8° (14) 

108.9* (15) 

100 * (16) 

lOO-llO* (17) 

108-119’ ( 18 ) 

108 - 111 * ( 10 ) 

108-lor (20) 

tor (21) (SO) 

105-100* (30) 

OobHlem ( 12 ) or pde greeniah-yellow (7) (S) oryat. bon Imanna + AeO ( 1 ), dry ether 
( 8 ), lor. (7) ( 8 ), or dry CA + pet. ethar ( 12 ) (17). — Ord. C bequently oonta. two kmda 
it eryata., white and yeUow, both melting at 110-112* (13). — C from CQ 4 eryet. with 
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1 mok wimi; 6 fra wietaae witti ^ n^iolrat; m botk ora lolrat k IM 
Kt 92” but not raadily in air at onl, temp. (24). tFnr study of x-iay mystdlogiapliy 6 
see (25).l^Note that € eannot be recryatd. from MeOH or ElOH without mole orta 
complete eonvenion to the Dorreep. trityl ethen (aee also bdow under behaviav of 6 willi 
alcohola). 

C may be atoied aatisfaetonly io otd. screw-top bottlea, provided they am well aesled 
with paraffin (7). — On long expoeure to moist air, however, C is hydrolyied (see also 
below) to triphenylcarbinol (1:5985), m.p. 161-162”; for f.p./oompn. diamnm of system 
C + triphenylcarbinol, euteciir, m.p. 100”, contg. 80% C, see (26). — Sampifla of partUy 
hydrolysed C may be purified by recrystn. from }{ wt. of CgHi contg. 5-26% aeetyl ohloride, 
the latter reconverting the triphenylcarbinol to C (7). 

C is eas. aol. in ether, CsHe (100 g. C|H« dis. 85.8 g. C at 25*^ (35)), CCU, CHC3t, or G8|, 
but is much less sol. in pet. ether (10). ~ Solns. of C in acetyl ehloi^ (27) (201, benioyl 
chloride (27), hot 1,1,2,2-tetrachloroethane (acetylene tetrachloride) (27) (SE), dieUon^ 
ethylene (28), nitrobensene (27), SOClj (27), Sok^s (29) are yellow; for study of efioet 
of temp, see (27). Solns. of C in liq. SCh are yellow (29) conduct electric eannnt 
(30) (31 ) (32); for study of molecular wei^t of C in liq. SC^ see (33). — C is very apaim^y 
sol. in liq. NHa but solo, conducts elect, current (34). 

[The protracted arguments on the constitution of C and of trityl derivatives in general 
(controversy over carlKmium and quinonoid forma, etc.) cannot be detailed witUp the 
scope of this bonk; however, for leoffing refwenroe rince 1920 see (36) (37) (38) (39) (40) 
(41) (42) (43) (44) (45); lor earlier references see Beil, V-700.] 

PREPARATION OF C 

The two best •studied prepamtions of C are those from triphenylcaibinol (1:5965) wMi 
AcCl (3:7065) in CsIIs (93-95% yield (12)) and from CCI 4 (3:5100) with GeHs + AlOi 
(84-86% yield on AlCb used (7) (8)). Note, however, that many other methods have 
also iMicn used as recorded below. 

From triphenylcarbinol (1:6966). [Forprppn. of C from triphenylcarbinbl with AcQ 
(3:7005) directly (79% yield (46)) or in ckft soln. 193-95% yield (12)); with oxalyl 
(di)chloride (3:5000) (47); with HCl gas in dry CsHe (48) (for study of equilibrium see 
(40)) ermtg. GaClj (9) or in dioxane at 50” for 22 hrs. (86% yield (14)); with cone. HCl in 
AcOH (70% yield (50)) nr in CbHs + Zni% (86% yield (51)); with PCU directly (52) or 
in Igr. (53) or io C^Hii (20) or in CtiHi + ZnCli (90% yield (51)); with PC1| + ZnQi in 
Calls (92% yield (51)); with HOCU in CsHe (97% yield (51)); with SOU in CeHi or Igr. 
at 40^ (54), nr with COCU (3:5000) in C«H| + CaCb (5) see indie, refs.] 

From other triphenylcarbinol derivatives. [For prepn. of £ from K triphenylcaibinolate 
with C('K''l 2 (3:5000) in toluene (5); from triphenyhnethoxy— MgBr, (CflH 4 )aC— OMgBr 
(from bcnsophcDOue + CfHtMgBr), with AcCt in CA (37% yield (55)) or with COCla 
in toluene (14^/() yield (35)); from triphenylcarbinol ethyl other (see also below) with AlOh 
in CEh (56) or with ArCl (46) (57) see indie, refs.] 

Era various other trityl derivativei and relativea. [For prepn. of C from it-bmotri* 
phenylmetlmno (trityl bromide) with AgCl in CeHs in s.t. at 200° for several days (50% 
yield (57)); from o-aminotriphenylmethanc (tritylamiue) [Beil. Xll-1343, XIli-(557}) 
with NH 4 CI in Uq. NHa (34); from triphcuylmethylphosphiiiic acid [(CsHB)iC(PQ)(OE)ii 
with PC'Ib (3 molee) at 70° (91% yield (20)); from triphenylmethane (1:7220) with 
at 160” for 2 hre. (65% yield (58)) or with NGCl at 150” (59) eoe indie, refs.) 

(For prepn. of 6 from triphenylacetyl chloride [Beil. lX-713, IXr(309)] by Ion of GO 
on htg. at 120-150” (60) or at 170-180” (61); from 6i»-(triplumyhDetbyl) peroadde UBA 
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VMia, Vli-(850)] with C3i + a htUe Is in boUg, CCU Boh. for 3 hn. (40% ^eld (23)} 
BOO indie, nf o.) 

fum bonzene with TBriimB pdLjbilofenBted methueB. [For propn. of C from CgHi 
(1:7400) with COU (3:5100) in pres, of AlCh (84-86% yidd cm AlCh used |7| ( 8 ); 70- 
i&% yield (18)) of. (62) (63) (64) in (^Ss (97% yidd (ID)) see indie. refB.; for uw of FeCli 
(31% yield agoinBt 77% with AlCls under otherwiae same conditiona (10) cf. (65)) flee 
indie. iWb.] 

[For prepn. of C from CaHe (1:7400) with CHCb (3:5050) + AlCb at 50" sec (22).] 

[For forma, of C from CgHs with dichlonniiAuoro-methane C Freon ”) + AlCU see ( 66 ).] 
From ▼fliiouB ddorotolueneB. [For foimn. of C from benzotrichluride (3:6540) with 
CflEb in pres, of metallio II (67). Ti ( 68 ), Ce (69), or Cr ( 21 ) see indie, refa.; frenn bensal 
(di)chloiide (3 : 6327) with CsHa + AlCb ace (22).] 

From yarionB dtlorodiphenylmethanea. {For frtrmn. of C from o-cblorodiphenylmethane 
(beniohydryl chloride) (3:0060) (22) orfmro a.cHli('hlurodiphenylmethane (benzophenone 
chloride) (3:6060) (70) with CiHb + AlCb ape iiidic. rcfa.j 
From other miacellBneous Bources* (For formn. of C from peiiiaphenylcthane [Beil. 
V-756, Vi-(386), Vr(7ll)j with FCIi at 170" for 2 lira, or refluxed in CJlf, (58), or (to- 
gether with other products) vrith HCl at 150° (71) or on evupii. of solo, in SOit'U (72).] 


CHEMICAL BEHAMOIl OF C 

Pyrolysis of C. C! on htg. at 200 ° (52) (7.)) or 2.10° or at 1.10" in prc.s. of PsOs (74) 
loBBB HQ and yield.<^ both tnphenylm ethane (1:7220), m.p. 92°. and 9-pheiiylflunrenc 
[Beil. V-720, Vt( 311), Vr (630)1, m.p. 147-148"; note that !l-pheiiylfluorcne w also formed 
from C in various other reactions such os with POCb on distn. (23) or with wt. of momy 
Bine refluxed in CsHfi for 5 hrs. (71). 

Reduction of C. C is reduced to triphcnylmelhane by many dilTeront types of reducing 
agent [e.g., C in anhydrous formic acid (1:1005) at 100 ° evolves CO 2 + HCl and gives 
(yield: 79% in 30 min., 90% in 2 hra (4)) triplipiiylmcihanc (1 :7220); C in EtOII tifatod 
with cone. HsS 04 at 79-80° gives (76) (17) triphenylmethaiie accompanied by aretaldehyde 
(1:0100); C is reduced by diethyl ether in the pn\sence of AICI 3 (.16) (77), (05), or 

ZqQi (78) to tn])lienylmcthanc (1:7220), acptuldehyde ( 1 : 0100 ) and ethyl chluride 
(3 ; 7015) also being formed ; other migents which effect reduction of C to triplicnylroethAiie 
(1:7220) include hydrazubenzciie in boiling CsHe (79), cyrlohexuiliene-l ,:i (dihydroben- 
Bene) + HgCls (80); Zu + Al'CIH (.50) (reiictiun here is complex, and various other prtKlfl. 
may be formed according to conditions), mid dry HsS at 150° (81)]. 

Ozidahea of C. C is itoi rca<lily oxidiztd: C with silver oxide in dry CaHfi or other gives 
(78) a little fuchsone, (CfiHs CalL^^ [Beil. VII-520, VIlr(290)], m.p. 168", together 
with other amorfihouH products difficult to purify; note, however, that C in aleohol-free 
acetone with KMn ()4 in same solvent instantly reduces the KMUU 4 and gives ( 100 %. yield 
(85)) triphenylcarbinol (1:5985). 

HydrolyBiB of C. C with aq. hydrolyzes to triphenylcarbinol (1:5985) + HCl: e.g., 
0 on shaking with oq. at oid. temp, is 85% hydrolyzed in 48 hrs. (26) cf. (82) (ft^) (in Uiis 
connection note m.p./compn. diagram (26) of C + triphonylcarbinol); C with boilg. aq. 
rapidly and completely yields only triphenylcarbinol. 

[For study of hydrolysis of C by aq. in acetone (84), in dioxane (14), or by aq. HCl (35) 
Boe indie, refs.] 

C diaaolves in cold cone. HsSOi yielding (80) (48) (87) a golden^yellow sola, with evolu- 
tion of HQ ( 88 ) ( 86 ) (48) and formn. of triphenylcarbinyl hydrogen Bulfate; dilution of 
tbiB Bolq. with aq. ppts. (99% yield ( 86 ) (48)) triphonylcarbinol (1:5Q8&). 
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(C diflMlvw in pfaanol with deep brown odor; on dilution of the fmUy pnpd. m/aa. 
with aq. it bttoaieB colorleas nnd toth HCl nod triphenylearbiiiol m detoetable; if, bow^ 
ever, the phenol aoln. has stood for Bome time prior to Elution some p-tiitylpbeiK]l Oed. 
Vl-731, Vlr(364)l, m.p. 282*", is also formed (89) (see also bdow uiidBr befaevkir of C 
with phenols).] 

BEHAVIOR OF C WITH OTHER INORGANIC REACTANTS 
With Salts of Various Inorganic Acids 

With SaUt of Hydrogen Peroxide 

[C in acetone with 30% H]Oi in freezing mist, treated with 50% KOH gives (OO) trityl 
hydroperoxide, (CeHOaC— 0— OH (isolated as its sddn. cpd. with pyridine hydiocUoiide, 
viz., (C!ftHb) 8 C-- 0 '"OH.CsHiN.HCl, cryst. from ale., m.p. 133'^ dec.), accompanied by 
Home triphenylcarbinol (1:5985).] 

[b in CqHs with aq. NasOi as directed (91) gives (5-11% yield) bu-trityl pemadde^ 
(CbHs)]!]^— ’C(C 8 Hb)i, cryst. from hot CS|, m.p. 18^186" , accompanied by much 
triphenylcarbinol; the 5f8-irityl peroxide is also obtainable from the trityl hydroperoxide 
(above) by reaction with C in CeHa on addn. of aq. alk. ( 00 ).] 

With Stiha of Halogen Hydrida 

With alkali or alkaline-earth salts. [C with alkali fluorides seems not to have been 
studied; noli*, however, that trityl fluoride, cryst. from CCUp m.p. 104^ | 6 ), has been piepd. 
by other ixu»ins, viz,, from triphenylcarbinol with HF ( 6 ) or with acetyl fluoride ( 85 ).] 

[C with anhydrous C'aBrt in CdHs at room temp, for 5-6 hrs. (92) or C with HBr in 
CzHe at room temp, for 20 hrs. (92) is largely converted to trityl bromide [BeiL V-704, 
Vr(348), Vr(617Mp m.p. 152°.] 

[For study of mto of reai'tion of C with Kl in dry acetone at 0° see (93); note, however, 
that, alt.huugh trityl iodide (Beil V-706|, m p. 132% is doubtless fonned, yet more or less 
sepn. of I 2 and formn. of triphciiylmcthyl (or its reaction prods.) occurs also.) 

With metal chlorides. C with many metallic chlonilcs forms double salts [e.g., C with 
AlCIi forms (19) (87) a cpd., C.AlCIji, dark-yellow ver^^ hygroscopic cryst. from nittih 
benzene + ('8s, doe. abt. 122-125°; 0 in nitrobenzene with BnCU gives on addn. of dry 
GSi^ or.-yel. cryst. of a cixl., C. 8 aCU (30) (57) (87) (94); C with BbCli gives (57) a cpd., 
C.SbClb, rod cryst.; f* with BCla gives a cpd., C.BCI 3 16), etc.]. 

With Solis of Hydrogf^n Sulfide 

[C with nic. NnSH (from nlc. XaOEt satd. with Ha 8 ) (81) cf. (95) (96), or C with KSH 
in CaHz (96), gives triphonylthiocarbinol [Bed. Vli-(352)|, cryst. from aU. ale. or ak. + 
CHCb. m.p. 107^* (81) (95). —C with ale. Na«S as directed gives ( 21 % yield (Bf)) bis- 
trityl sulfide, m.p. 182° dec. — Note also that b»-trityl disulfide, cryst. from CfHa + pet. 
ether, m.p. 157° dec. (95) [Beil \Ti-(353)], is also known but pre^. indirectly (81) (95) 
196).] 

With Other SaUs cf Intrrgmk Actde 

|C with Ag 2 S 04 in liq. SO 2 (23), ChHb (97), or at 120-130“ for 15-20 min. (98) cf. (48) 
gives di-trityl sulfate |Beil VI-717, VIi-(351)]. — C with AgC 104 in nitrobenzene + GA 
giva (09) trityl perchlorate [Beil. VI-717, VIi-(35l)]. — C with AgOOi in C«Hs gives 
(48) cf. (100) di-trityl chromate [Beil Vl-717]; note that this salt is also obtd. from C with 
CiOimCAorGa4 (101).| 
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IC with NbNi in Ctfls refluxed 20 hn. givee ( 100 % yield ft 02 )) trityl aside [Beil V-TOB. 
Vi-(340), Vr(618)], colorieK etyst., m.p. 64** U0!2), 65° (103|. — For study o{ reaction of 
C wHh silver hypcmitrite and decompn. of the traDSient trityl hyponitiite see (105).] 

With Mxtal Oxides 

[6 with HgO in dry CA, ether, CS|, or CBCh as directed (78) cf. (105) (106) S^ves 
(50-65% yield (78)) di-trityl oxide, cryst. from xylene, m.p. ^7-238*" (106), 235-Z3r 
(78) (105). — Note that C with AgaO in CsHs undergoes oxi^tion (cf. above); note that 
C with CMi in CA or GQ 4 gives (101) di-trityl chromate [Beil. Vl-717].] 

With Metals 

With alkali metals (or their amalgams). (C in dry ether with 1 % Na/Hg on shaking 
at room temp. (2) ( 8 ) (107) (108) (109) or C with Na in liq. NH] |112| gives tritylsodium 
(todhim triphenylmethyl) [Beil. ^Ii-(589)]. C with K in liq, NHj gives ( 112 ) tribyl- 
potamium. -- C in dry ether with excess li/Hg, Kb/Hg, or Cs/Hg in absence of air 
gives (113) corresp. trityllithium, tritylrubidium, or tritylcesium. — For Miavior of C 
with calcium in liq. NHs see ( 112 ). — In this connection note that C in dry ether, CA* 
or CSs in absence of air and under CO 2 with molecular Ag (91 1 cf. (117), Hg (91 1, Zn (01) 
(114) (115), or C with Cu bronze in CA + EtOAc (1 10 ) or in s.t. at ^MIO^ in dark (1)7) 
gives tripbeoylmethyl (trityl); note also that C with Zn + AcOH in thi' cold gives (50) 
tiiphenylmcthanc (1 : 7220) + trityl, but the same mixture if heated gives tripLonylmeihane 
•f l-benxohydryl-4-tritylbcnzene [Ml. V-7611, m.p. 231® (118), 230® cor. (119), the latter 
under certain conditions attaining as high os 70% (fiU) (1)8).] 

With Zh. (C with 0 wt. of mossy zinc refluxed in CeHc for 5 hrs. gives (75) 9-pbenyl- 
fluorene (see also above under pyrolysis of C). — For beliaWor of C with Zn in EtOAc 
see ( 120 ).] 

With Mg (in dry ether). C with Mg in dry ether in the pres, of I 2 as directed gives 
(96% yield (13)) cf . ( 121 ) of corresp. II— Mg— Cl cpd., viz., trityl— Mg— C’l [Beil, XVI^ 2 , 
XVIj-(556]]. — [The former controveny as to whether this can exi.st in a muro rp>active 
quinonoid structure (cr) or a relatively lem reactive carlKimum (^) structure raiinot l»e 
reported here (for references see above Beilstoin citation), nor ran space In: Uktu for a 
foH account of its reactions.] — Note, however, that lids RMgCl cpd. with COg gives 
(yieldB; 91% ( 2 ), 87.57o (121)) ( 122 ) (59) triphenylacctic acid [Beil. lX-712, lXr(309)|, 
m.p. 264-2U® dec. ( 122 ); for study of adverse influence of triphcnylcarbinol or of bcnialde^ 
hydesee ( 121 ). 

With NiTBOCENocia Inobganic Reactants 

(C dislvd. in C^He and satd. with dry NHs gas (123) (124) repeatedly (125), or C in 
naphthalene with dry NHi gaaat 130® (126), gives (45% yield (126|) tritylamine (triphenyl- 
methyl-amiiio) [Beil. XlMKl, Xlli-(a57)], pr. from abs. ole., m.p. 102 ® (126), 103-104® 
(124), 105® (127) (oorresp. B.HC1, spar. sol. aq., m.p. 244® (127)).] 

(C With NHsOH (from NHjOH.HQ in MeOH/NaOMe) in C«He gives (73-75% yield 
{ 3 >) (129} cf. (129) ^-tritylhydroxylamine [Beil. XV-33, XV]-( 11 )], pr. from CA/pet, 
ethm, m.p, 130-135® (3), 124^135® u.c. (128); for study of rearr. of tUs prod, see (129). — 
For study of Ar 4 iiethyl ether of tliis prod., vis., A'-trityl-i^-methylhydroxylamine (simitely 
picpd. from C with JF-methylbydroxylamine) see (130) (131); for study of the isonaeric 
Omethyl ethoTi vis., iF-trityl-()Hnethy]bydroxylainine (from C with metboxyamine), 
see (132).} 

iC with hydrarine hydrate <2 moLes) in ale. at ord. temp. (232) or in dry ethm under 
reflux (233) or in dry pyridine at 45-50® (234) gives (63% yieU (234)) ffX«di4rity(|)ydr»^ 
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tme <4,«'-hydriA0fcrip^ [Beil. XV-W2; XVr(lM)I, iii.p. 212*' (224), 219*292** 

dec. (2351, oftflu soeonipaiiied (232) (233) by •oma i^-tritylhydmiBie (Befl, 2Y-681, 

XYrdM)).] 

BEHAVIOa OF C WITH ORGANIC REACTANTS 
With Orcianio Htdboxt ob Mebcafto Coiaoiiim 
WWiAkohdd 

C with aloohob (dvee the oorreBp. ethers of triphenyloarbmol. WHh the lower 
hsrdric ales, this oonveniioii can occur merely on solution and warmingi but higber ahw. 
usually require htg., use of metal alcoholatei use of an acid acceptor (pyridiiie)^ eitct 
With methyl alcohol. C with MeOH (1:6120) in CsHe for iQ min. (133), or C with 
MeOH/NaOMe refluxed 4 hre, (134), givos (55% yield (134)) triphenyksarbitiyl mefliyl 
ether (a-methoxytripheoylmethane), cryst. from MeOH, m.p, 83.5-84'* (133), 62.5-R8* 
(134), ^.5-82.9° (134) (130), 82** (64); note, however, that this product exiata indimorphonB 
forms; the lower-meltmg form just mentioncxl sometimes (134) (135) changes to a faighm^ 
melting form, m.p. 96.0-06.5’’ (134) (135); note also that the m.p. of this mstM ether hi 
close to that of the ethyl ether (see below) but that a mixed m.p. of the two is deprataed 

(136) . ^ [For studies of hydrolysis of the methyl thtyl ether to triphsnylmethaiie (1 ; 7229} 
and formaldehyde (1:0145) see (134) (136); for prepn. of its addn. cpd., m.p. 90-01”, with 
PkOHseG(138)| 

With ethyl alcohol. C with abs. EtOH (1:6130) on wanning (1) (4) (5) (52) or even 
shaking 1 min. at oid. temp. (139), or C with ahs. EtOH/XaOEt (0) (56) (134) (139), 
gives (yields: $3% (13S), 50% (1^)) tnphenylcarbinyl ethyl ether (o^thoxytriphenyl- 
methane), ervst. from abs. ale., ether, or pet. ether, m.p. Bi” (5), 83** (1) (9), 81.2-81.8” 
(134), 81.3” (.56), 81” (4). — Note that the m.p. of this prod, is almost identical with that 
of tnphenylcarbinyl methyl ether (above) but that a mixed m.p. of the two is depressed 

(137) , * [For study of pyrolysis of this ethyl trityl ether yielding triphenylmethane (1 : 7220] 
and acetaldehyde see (134) (136); for study of ite cleavage with AcCl (3:7065) (57) (48), 
with AIG) in Oh (56), or with EtOH/HCI (28) see indie, refs.; for conversion with bdlg; 
anhydrous formic acid to triphenylmethane (1:7220) see (4).] 

With other monehydric ales. [C with »-PlOH (1 : 6150) in diy pyridine at room temp, 
for 20 hrs. (140), or C with n-lMlH/NaO n-Pr refluxed 4 hrs. (134), gives (10% yield (134)) 
trityl n-propyl ether, cryst, from «-PiOH/pet. ether, m.p. 55® (140), 50.5-52.5” (134).* 
C with isopropyl ale. (1 :G1«35) in dry pyridine at room temp, for 20 hrs. (140) or C writh 
isopropyl alc./Na isopropylate under reflux gi\^ (50% yield (134)) trityl isopropyl ether, 
m.p. 113” (140), 112.9-113.8" (134), UIJ” (56). — C with n^BuDH (1:6180) + sodium 
n-butylate gives (40% yield (134)) trityl n4)utyl ether, oil, b.p. 196-198” at 5 mm. (134). * 
For prepn. of comesp. trityl ethers from sec.-butyl aJc. (1 ; 6165) (134), isobutyl ale. (1 16165) 
(134), isoamyi ale. (1:6200) (134), cetyl ale. (1:5945) (140), allyl ale. (1:6145) (140^ 
bmuyl ale. (1:64S0) (i:)4), cyclohexanol (1:6415) (140), see indie. lefa] 

(For prepn. of norrewp. trityl ethers from f-menthol (1 :5940) (152) (153) (154), (MkhusoI 
(1:6990) (152) (153), or cholesterol (1:5975) (152) see indie. lefs-l 
[Note, however, that C with K triphenylcarbinolate docs not give the expected prod, but 
rather (96) p4iydroxytriphenylcarl:wol in the fom of its anhydride fuchsone; the expected 
ditrityl ether has Ixjen obtd. from C by action of HgO (see above).] 

With varimia Importint substituted moaohydiic alcohols. [C with ^^nethoxyodniifll 
(methyl “ eeilosolve ”) (1:6405) in pyridine ^ves (80-86% yield (141)) trityl jMeOmiy- 
ethyl ether, m.p, 106.6-105.0“ u.o. (141), 104” (142). — C with /Mhoxyethaikol C^eeBo- 
ache ") (1:6410) in pyridine at LOO” for 5 bn. gives (92% yield (141)) trityl 
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ether, nup. 79^79.5" a.e. (141), (143). — G with j^Kipropcnyethyl ale. (iiopropyl 

“ oelleaolTe *0 (1:6413) in pyridine nvea (50-60% yield (141)) trityl tfwpropoxyethyl 
ether, m.p» ^.0-71.5" u.c. (141). — G with /S-benayloxyet^l ale. (taKyl " eelloedve ") 
(1 :6533) in pyridine givee (50-70% yield (141)) trityl Aeneyloxyethyl ether, ni.p. 76-77” 
u.e. (141). — C with /H’^<>xyethyl ale. (phenyl oelloBolve ”) (1:6516) in pyridine 
gives (75-85% yield (141)) trityl /9-phenoxyethyl ether, m.p. 123Ji-124.0 u.e. (141).] 

[G with /9-(6-mBthoi^hoxy)ethyl ale. (metliyi ** carbitol *') (1:6458) in pyridine given 
(55-60% yield (141)) trityl ^(^inethoxycihoxy)ethyl ether, m.p. 58-69” u.c. (141).— 
Note that the trityl ethers of /^(iGI-ethoxyethoxy)ethyl ale. (‘‘carbitol”) (1:6470) and 
of ^0}^atoxyethoxy)ethyl ale. (butyl “carbitol”) (1:6517) are unreported.l 
WA viriottB polyhydric alcdhoLa. (For G with carbohydrates see separate eeotioD 
below.) 

[G with ethylene glyool (1:6465) in pyridine may according to conditions (141) give 
either or both of the two possible ethers, via., ethylene glycol monotrityl ether, m.p. 105- 
105.5” U.G. (141), 104.5-105.5” (144), 102-103” (143), 98-100” (140) (corresp. benzoyl 
deriv. m.p, 58.5-69.5” (144); corresp. p-nitrobcnzoyl dcriv., m.p. 155-156” (144)), and/or 
ethylene glycol ditrityl ether, m.p. 190” u.c. (145), 187-188” u.c. (141), 185-186” (140),] 

[G with propylene glycol (propancdiol-1,2) (1:6455) in pyridine gives (146) propylene 
glyool ditrityl ether, m.p. 176.5-177.0” u.c. (146).] 

[C (2 moles) with diethylene glyool (1:6525) in pyridine gives (60-70% yield (141)) 
di^ylene glyool ditrityl ether, m.p. 157.5-158.0° u.e. (141); note that corresp. diethylene 
fiyctA monotrityl ether has m.p. 1 12.5-113.5” u.c. (141 ).] 

[G (2 moles) with triethyleor* glycol (1:65:18) in pyridine gives (45-60%, yield (141)) 
triethylene glycol ditrityl ether, m.p. 142.0-142.5” u.c, (141); note that this prod, is di- 
morphous, and an unstable form, m.p. i:i0.5-131.0” u.c., sometimes nbid. can be converted 
to tte stable higher-melting form by htg. at 125” or by grinding in acetone (141 ).| 

[G with glyiserol (1 :6540) may give mono-, di-, or iriiriiyl otheni arc. to eonditicaiB; 
glycerol amonotrityl ether, m.p. 93-04° (147), 92-94” (140), hut also sometimes in another 
form of m.p. 108-110” (147) (148), 109-110” (149); glycerol aior'-ditnlyl clhcr, m.p. 174- 
177” (150), 174-176” cor. (151), 170-171” (140); glycerol a,a ^truhtniy] ether, m.p. 196- 
197” (147) (150). — Note that the relationships of those three ethers are subtle; e.g., the 
monoether at 180-190” is converted (147) into the a, a -diether; the latter in turn at 260” 
gives (147) the triether.j 

[G (4 moles) with pentaeryihritbl (1:5850) in pyridine gives (145) a tetratrityl ether 
m.p. above 350”.] 

With cafbcdiydntes and their relatives. C has recently been much employed ns a 
tritylating agent for compounds of the carbohydrate group. This use started fmm the 
origina] (erroneous) impression that 0 etheritiefl hydroxyl groups only if the latter were 
primaiy. However, although G does in general react prefen^ntiidly with such primary 
hydroxyls, and this reaction has been proposed (155) as a meium fur tlie detection of primary 
ales, in the presence of secondary and for tertiary alcohols, yet such primacy tritylation 
is not specific. Abundant evidence is already available (156) (157) (158) (159) that second- 
ary hydroxyl groups undergo tritylation. Although the sc<ipe of this book caimot be 
extended to a detailed treatment of the use of C as tritylating agent in the corixihydnte 
group, yet a few brief citations may be of service as leading references. 

Witt various tetrahydric alcohols. [For behavior of G with mcso-erythritol (1:5825) 
and pentaerythritol (1 : 5850) see (145).] 

With vsilooB pentshydric alcohols and pentoses. [For l)ehavior of G with adonitol, 
anbitol, xylitol, fueitol, rhamnitol, and epirhantmtol see (145); with arabinose, riboee, and 
xylose see (160); with various derivatives of these see (158) (167) (168).] 
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Wl^ vuiUtti henhjdrlc «leohdf ud hei^iei, (For befaftvior of C with mannitol 
(146) (161), floibitol (145), diilcitol (162) aoe indie. i«f 0 .| with i^Iugobb (163) (164) (16S), 
with d-gaUctoie (165), with fructoae (160) (166); with varioiu derive, of these see (166) 
(169) (152) (17D) (171) (172) (173).] 

With Virions fhssGchirides. [For behavior of C with sucfose (174), maltose (174), tnnm- 
08 B (175) see indie, refs.] 

inth Tirioos patysseGhBrides. [For behavior of C with raffinose (174), glycogen (176), 
starch (177), cellulose (177), and aeahogalactan (ITS) see indie. lefs.] 

With thiols (for thiophenols see below). C with mercaptans yiel^ the comsp. trityi 
thioetheis le.g., C with MeSH in dry ether or CaHa gives (179) (180) trityi methyl sulfide 
[Beil. Vlr(352)], Ifta. from MoOH, m.p. (179); C with EtSH similarly gives (170) 
(180) trityi ethyl sulfide [Beil. Vli-(353)|, m.p. 125^ (179). --C with Na triphenylthb- 
carbinolate in ale. on htg. gives (9o) ditrityl sulfide, m.p. 182*' dec. (also obtd from C 
+ absL ale. NasS) — For iritylatiou sith C of SH groups in mercaptoacetic acid, a- 
mercaptopropionie acid (tliiolactic acid), |3-mcrcaptopropionic acid (thiphydrsnrylic add, 
o-mereaptOBuecinic acid (thiomalic acid) see (180)|. 

With phenols. C with phenols (as with alcohols} gives in general the corresp. trityi 
ethers; however, with phenols there is a further complication in that either rcarrangemeDt 
of the trityi radical of the ether or direia nuclear alkylation by the trityi radical of<C (or 
both) may occur aceonling to the conditions employed, the latter reaction being profoundly 
favored by dissociaUng solvents. 

With phend (or Hit sails). [C mth KOCellfl (89) (181) cf. (182) or NaOCiHi (139) (182) 
in dry ether givos (yields: 90% (139), 71% (181), 70% (182)) trilyl phenyl ether (a-phe- 
noxytriphenylmctluiiRO |Bcil. VI-716, Vli-(:i50)], m.p. 103° (89) (165) (IBl), 102*' (139) 
accompanied by some p-trirylphenol (4-hydroxytt‘tnii)huiiylracthane) [Beil. VI-731, Vli- 
(364)], in.p. 282** (182), 280° (179); note that the latUT, wldch under favorable circumstances 
may represent as much 74% yield (182), may Ijc separated from the former by use of 

Claiscn’d alkali *' (182), was originully (89) uvcrlooked; note, also, that C with phenol 
(1:1420) in pyridine at 100® for 3!^hrs. gave 28% yield (165) trilyl phenyl ether, while 
C with ]ihcnol at h'i0-14Q*' fur 4 hrs. gave (182) cf. (179) only 1.5% of this product and 
98.5% of the Lsomeric p-tritylplienol.] 

With the S cresols, |C with o-cnesol (1 : 1400) in pyridine at 1 10° for 5-6 hra. (183) (181) 

(184) or C with sodium o-cresolau^ in di;y' ether retluxi^ 2 his. (183) gives (yields: 31-53% 
(183) trityi o-tolyL etluT, m.p. 112-113° (183) (181), 112.5° (184), accompanied by as mu^ 
as 26% (183) of the isomeric nuclear trilylatlon prod., 4-trityl-2-mcthylphcQol, m.p. 186° 

(185) , 185° (181), 183° (183) (186), 182-183° (187); 0 with sodium o-ciesolate in excess 
o-cn!Soi at 120° for 3H hts. (183) or C with o-cresol at 180° for 5 his. (181) or in pres, of 
ZnClt at 180° for H (161) givea (33% yield (183)) 4-trityl-2-methyliAeiiol. — Note 
that this latter czyiitopheiiol was originally (181) (183) (184) supposed to possess the 
structure a^(o-hydroxyphenyl)-0,5i5-tri]>henylethanc, but lids erroneous view has smoe 

(186) (187) cf. (188) (189) (195) been correck^d.] 

[C with the sodium salt of ra-cresol (t : 1730) in dty ether under refiiix 2 hrs. gives (53% 
yi^ (185)) trityi in-tolyl ether, m.p. 101° (185), none of the expected nuclear tritylation 
prod., vis., 4(or 2)-trityl-3Hnetliylphenol lieing found although the Intttf has subsequently 
(190) (186) been otherwise obtained and found to have m.p. 213-214° (190), 213° (186).] 

|C with jM^reeoI (1 : 1410) in dry pyridine at 100° for 7 hrs. (181) or 5 hra. (191) (26) or 
C with sodium p-cnssolate in dry ether refiuxed 2 lirs. (185) gives (yieldB: 80% (191), 
50-60% (185)) trityi p-tolyl ether, the Utter being definitely trimoiplioua and occuiring 
in throe forms; vii., m.p. 114° (185), 113r-114* (191) (192) (26); m.p. 95° (193) (101); and 
m.p. 81° (181) (193) (194) (note that the lowen-melting forms tend to convert to the 114° 
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type (194)) ueompBiiied by a itace of a eryptophenol, praeumably 2^trityl-4-siethyl* 
l^oaoi, m.p. 182” (185) (190), alao obtd. (64% yield (190)) from C with eodium p^nsblate 
in einseae p-creaol at 130-140” for 3 hnj 

WUh oUier phenolB. [For further examples of nuclear iribylalion of phenols by use of 
C with isochavibetoi and isoeugenol see (196) ef. (26); with i-hydroxynaphthoquuioiie-1,4 
see (197). — For formn. of di-trityl ethers from pyrocatechol (1:1520) (140) or from 
hydroquinone (1:1560) (198) soc indie, refs.] 

With thiophenolB. C with thiophenol on htg. (199) or in CaH« soln. on refluxing ^ hr. 
(180) (170)| or C with NaSCgHb in ether at ord. temp, for 18 hrs, (200) (201), gives (yield 
aim. quant. (199) (200), 96% (180)) trityl phenyl sulflde, m.p. 106.5” (180), 106” (201), 
105-106” (199) (200), 105” (179); this prod on oxidn. with CKb/ArOH gives (199) the 
oorresp. sulfoxide, m.p. 163”, but is'unaflecied by HaOg (199) [for rorresp. sulfone, m.p, 
175-176” (210)» see bdow under reaction of C with salts of organic acids (sodium benxene- 
Bulfinate)!. 

[For corresp. sulfides from C with o-tluocreMol, p-ihiocresol, de-thioiiaphtliol, ^-thio- 
naphthol, 2,4^initrothiophen(>l see (201).] 

With sBols or enolates. [For examples of reaction of C with the enol form of diphenyl- 
acetaldehyde (202), methyl ^phenylacetate (202), or with stilbenediol bis-Mgl rpd. (203) 
see indie, refs.] 

Behavior or C with Kthers 

C with various aliphatic ethers in the pres, of suiUiblc catalysts yields triplieiiylmethane 
and an aldehyde [e.g., C with diethyl ether in the pres, of AlOb (56) (77), FeC'^b (65), or 
ZnCHi (78) gives triphenylmethane and aretaidehyde; although the latter is lost by poly- 
meruation the method is standard (77) for propn. of triphenylmethane (1:7220)]. 

[Note, however, that with aromatic ethers nuclear tritylation occurs: e.g., C with anisole 
(1:7445) + BnCb at 100-110” for 1 hr. gives (45% yield (204)) 4-UityUaisule, m.p. 200.5” 
(204).] 

Behavior or C with Organic Acids 
(For salts of organic acids see below ) 

C with AcOH even at 13” (133) (146) cf. (50) is in equilibrium with trityl acetate (see 
bdow) + HCL — C with tbiolacetir acid (CHjCOi^H) gives trityl thiulacelate [^il. 
Vl-721, VIi-(363)], m.p. 138” (179). — C with thiulbcnzoic arid (Csllb(/08H} in toluene 
gives (85% yield (180)) trityl thiolbensoate [Beil. lX-422, lXi-(l70)), m.p. 187.5-188” 
(180). — C with free thiocyanic acid in CsHc gives (97% yield (180)) trityl thiocyanate, 
130” (180) (see also bdow). 

Bebavioh or C with Salts or Organic Acids 

C with salts of organic acids normally rnacta to yield the corresp. trityl esters. 

C with AgOAc in dry ether or CgHs on shaking at room temp. {57} or in CsHt refluxed 
2 hn. (46), or C ahak^ with NH4OAC in C«Ho at ord. temp. (205), gives trityl acetate, 
ciyet from AcOEt + Igr., m.p. 87-^” (46) (57). — C with AgDBs iu CtHa at 60” for 
4 hm gives (96) trityl bensoate, m.p. 165-106° (90). — Note that in analogous fashion 
C mi^t be expected to react with silver salts of TMOiitrobeiizoic and 3,5-dinitn)benaoiG 
acids to give comeq). estere, but these are unreported. 

^ with excess diy A^COa in dry CsHs shalm 24 hrs. gives (60-80% yield (106)) (105) 
ditrity] oaibonate, eryst. from xylene, m.p. 209” dec. (106), 20^210° (165); this prod, on 
htg. in xylene in pros, of Gu pdr. decomposes (106) (105) into 00^ and ditrity] ether, m.p« 
237-238” (100) (see also above under C with HgO).] 
tC with exeesB Hg(CN)» at 160-170” fur 1 hr. gives (aim. 100% yield (53)) on extnctioa 
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wift€fH» m (206) (207) 1rilg4 oyiiiude (triphenylMOtoiiilBa*^ {Bdl. 1X.714, lXi<(9W)], 

ftm AcOBf m.p. 120'’ (206), 127.5'* (58).] 

IG with mercury fulminate in dry CA under cooling giveb (65% jidd (206)) tlitad 
cyanide oadde, (C|He)rCNOj ndb. from ale., m.p. 163-154^ (206).] 

[C with KSCN in dry CiHb ahaken at room temp, for 2 daya gives (200) trityl thiocyanate 
VI<-721], m.p. IST** (209| (see also above under C with organic acids (HSCN)}.] 

[G wHh sodium benaeneaulfinate in dry ether gives (210) trityl phenyl aulfone {Beil. 
yi-7211, Ifta. from ether, m.p. 175-176^ (210|; note that correep. suKoiide (see above under 
behavior of G with thiophenol) baa m.p. 163^. — Similsrly, G with sodium p4olueiiendfinate 
in diy' C«Ba gives (170) trityl p4olyl sulfone [Beil. Vli-(353)]f m.p. 173" (176).} 

BxHAVioa or G wire Obganomstaluc CoifrouWDB 

This topic cannot be full}* expanded within the scope of this book, but the foBowing 
examples will serve as leading references. 

With ofgancMlkali compounds, [G with la n-butyl in pet. ether for 0 days gives (36% 
yield (211)) 1,1,1-tripheDylpentane, m.p. 153-154" (2111.-— C with Li GsHi gives (312) 
free trityl isolated in form of (20% yield) ditrityl peroxide.) 

[G with Na n^butyl or Na trityl in liq. NHs + toluene (112) or C with Na trityl in dry 
ether (108) gives free trityl. G with Na + tolraphenylethylcne as directed gives (213) 
pentaphenylethyl | 

Wim RMgX oompoundt. G eith MeMgBr (214) or G with MeMgl (215) gives no gss 
(210) cf. (217) (218) but couples giving (yields* 05% (214), 70% (215|) l,l,l*triphflnyl- 
ethane (o^methyltriphenylmethane) IBeil. V-709, V]-(350)I, cryst. from ale., m.p. 94-65^ 
(214) (215), 01.8-05.0'’ (15); note that this prod, is also obtd. from MeMgi^ with trityl 
acetate (61% \*ie]il (219)) or from K trityl nith Mel in liq. NH| (85-64% yield (220)). 

|G with EtMgBr in dry ether reacts rapidly and quant. (221) yielding (215) not only 
the PxpectKl 1,1,1-tripheiiylpropBDe [Beil. V-712], m.p. 51" (215), but also (215) triphenyl* 
metliane (1 :7^0'i and ethylene.] 

|G with n-J’rMgiir in dry ether gives (215) not only 1,1,1-triphenylbutane, m.p, 79* 
(216), but fdso consitierahle triphenylmetJianp (1:7220). — G with Iso-PrMgBr b dry 
etlier gim (215) nm only 1,1, l-triphenyl-2-methylpropaQe, b.p. 233-234" at 21 nun. (215), 
but also much triphenylmethaiie (1 :7220).] • 

[G with ('vH&MgBr in dry fiber or CJtHe gives a small }ield (25-30% (222), 10-12% 
(139), 5-10% (215) (22:1)) tetraphenylmethane [Beil. V-738, Vi-{371), Vr(6!ra)J, m.p. 
281-282° (2*.^) (22,51, b.p. 431" at 760 mm. (225), but the principal product (yield: 60-77% 
(222), 47.4% (226)) is i-benzahydiylbiphcnyl (p-phenyltetraphenylmethane) [Beil. V-7%, 
Vs-(672)], m.p. lir (226), 112-113° (116); for explanation and study of this reaction see 
(222). — Note that G with CsHfiMgl behaves differently gimg (227) cf. (179) tripbenyl- 
methyl and biphenyl (1 :7175).| 

[C in CbHb with benzyl MjPl in dry ether pw (100% yield (215)) (228) l,l,l,24eto- 
phenylcthane [Beil. \^-740, V,.(372), Vr(674)l, m.p. 144° (215), 143.5-143.r (15). -C 
with benzohydryl bromide + Mg in dry ether (216) cf. (230) (or better trityl MgBr + 
benzohydryl hnmde (220) cf, (230)) gives (90% yield (220)) pentaphenybthane [BeSL 
V-755, Vi-(:i86), Vr(7ini, m,p. in air 160-178* (229), in N* 182-185'’ (229). — C with 
trityl Mgb gives (230) free trityl] 

(For behavior of G with phenylacetylenyl MgBr giving trityl-phenylscetyleiie or with 
aoetylene-hu^MgBr giving di-tritylaceiylene (hexaphcnylbutyne-2] see (231).] 
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Bbhaviob of C with (Oboanic) Ajiihhb 

(For 0 with NHii NH|OH| NH|NH|, ctie.| see above under C with inorgeiUQ nitroiOD 
eompds; for 6 with arylbydiaiinee see below.) 

C vM Primary Amimt 

{0 with MeNHt in CeHi in pree. of NaOMe givee (125) trityl-J^-methylamine [Beil. 
XII-1344, Xlli-<567)L m.p. 73° (125) (236) (conesp. fi.HCl, m.p. 216° (125)).] 

Wlfli arnmatic prim. amineB. C in CeHa with aniline in ale. refluxed 15 min. giva 
(80% yield (228)) (57) JV-trityUniline [Dcil. XIl-1344, Xlli-(557)|, cryst. from ale./ 
otherp nLp. 140-150" (57), 148-149° (237), 146° (228) [note that thia prod, with ^ 
wt. ZnCh at 160° for 15 min. rearranges (228) to ^tritylaniline [Beil. XlI-1348], ndJa. 
from toluene or ale., m.p. 25G° cor. (225), 249° (228); note also that 0 is claimed to form 
with aniline an addn. epd., m.p. 189-190° (34)]. 

[C in G«lle with (hlolutdine in ole, refluxed 15 min. gives (228) A^-trityl-o-toluidine, 
m.p. 142.5° (228). 142° (237) (238), 140-142° (57); this prod, a-ith ZnCb at 160° for 15 
min. rearranges (82% yield (189)} (228) to 4-trityl-2-methylaiiiline, m.p 216° (228), 
215° (180) (not to if-(2-aminD)-p,p,^-triphony]ethnno as originally supposed (228) cf. (189)). 
— C with m4oluu/ine directly has not Itecn studied nor has the other exfx^.cied product, viz., 
AT-trityl-m-toluidiue, nor its rearr, prod., been n^ixirted. — C! in CfiHft with p-loluidine in 
sic. refluxed 15 rain, gives (228) A'-trityl-p-toluidine [Beil. Xll-1344], m.p. 180° (228), 
177-178° (85), 177° (238), 176° (237): this product with Znt^s uL 190° for 30 min. does 
not (228) rcaiTfluge.] 

(C wich j^«minobiphenyl (p-xenylaminr) in CsHs on htg. gives (82% yield (239)) 
AT-trityl-p-xeaylaniine, pr. from C^He, m.p. 179.5-180.5° (239); note that this prod, does 
not rearrange.! 

(7 wi/h SecoruUtry Amiwg 

With aliphatic sec. amines. [G with Mr 2 NH in ( 0 H 0 gives (0.1% yield (240)) trityl- 
dimetliyl-amine, cryst. from abs. ale., m.p. 95-97'' (240), 97° (236),] 

With tfomatic sec. amines. [C with diphenylamine might first be expected to give 
J\/-trityl-diphenylamine, ndls. from toluene, m.p. 172° (241), i^hich has actually been prepd. 
by other means (241) (242) (243); however, C with diphenylamine (244) in hot (}oHe (243) 
or pyridine (165) or the above AMrityl-diphenylamine with diphenylamine HCI in C«He 
or in hot ArOH directly (24;i| gives the rearr. prod., viz., 4-fcrjtyMip>henylamiDe (4nanilino- 
tetnphepylmethane), m.p. 242° (243) (244), 240° (165). For use of these and related 
prods, as antioxidants see (244) (245). —For analogous behavior of C with di-p-tolylamine, 
di-p-amylamincj and di-(p-dimethy]ainiDophenyl)amiQe ace (24:i).| 

^or behavior of C ailh 5r,ArKlipbeDyl-p-phenylcDediamine yielding a blue meriquinoid 
salt, m.p. 182-183°, sec (246) (247) (^); with indole and with 2-mctliylindole giving 
Ar«tri(yl derive, see (196).] 

Widi hetencydic sec. amines. [G with piperidine in GeHs yields (179) AT-tritylpiperi- 
dine, ndls. from ale., m.p. 153° (179).] 

G uiilA Tertiary Amines 

WHli ali^tic rer-amines. [G with Me^N in acetonitrile + GHGIz at room temp, 
ppto. a prod., m.p. 190-195° dec. (249), of compn. 2(CaH6)|G()H.(CH3)3 N.HGl from which 
extrsetion with aq. leaves triphenylcarbinol (1:5985), m.p. 161°, or from which extraetion 
with G|Hfl leaves the trimothylamine HCI. — For analogous behavior of C with EtsN 
see (246).] 
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troiiuitlc ter.«iiines. [C with 3 wts. dimeUiyluilme at 100-116'' far S hn. 

(42% yidd (250)) 4-trityldimethybiiiliDe r^dimftthylammn^atafc ^ryBt, 

from al€., m.p. 204r205'' (260), 206" (261).] 

With heterocyclic ferHuninee- iC with pyridine does not pve a ain^ quateraeiy eelt; 
however, C with pyridine in nitromethane + CHGa (240) nr in £tOAc (240), or 0 m dry 
pyridine with exactly 1 mole H«0 (84) (252) (165), gives adefinite prod., eryet. from aoctone 
(240) or CHC1« (42), m.p. 176" (42), 174" (34) (263) (166), 17^174" (84), 170-176" (248); 
thifl prod, is formulated ae rather (CeHsliC.OH.C^iN.HCS (240) or as (CiH|}|CCt.* 
CkH|N.HsO (84) (252) (42).] 

UfiHAVlOB OF C WITH AbYLHTDRAZINES 

With monoaiylhydrixfaieB. C with phcnylbydrazine (2 moles) in dry ether at mm 
temp, givee (90% yield (254)) Ar-trityl-iV-phGnylhydraziDe [Beil. XV<^1, XVr-(l84)], 
cryst. from boilg. abs. ale., m.p. 136-137" (254), 148" (265). [Note that this p^. it 
easily oxidized* (dphydrogonaied), e.g., with niirouM oxidee (100% yield (254), 86% (256)) 
or Br 2 /aq. (100% yield (257)) giving tritylazobenzene (CtffsiljCr-N^sN— C$Hi [Beil. 
XVl-851, m.p. 113-114" (264), 110" (255), 110-112" (256) (for study of thermal deeompn. 
of this prod, see (2,58)).] 

[C with p-nitrophenylhydrazine in a large vol. CiHa gives (257) cf. (256) i7-tiityl^- 
(p-Ditrophcnyl)hydrazinCj m.p. 170" (260).] 

With diarylhydrizines. [C nith A^AT- (unjy m.)-diphenylhydra 2 ine (2 molee) in 
refluxed 20 min. gives (269) ^'-trityl-i\VV-diphenyih>'drazine, m.p. 136-137" (260). — 
C with iV,.V'-diphenyihydrBzine (liydrozobenzene) (2 moles) in dry ether under CX^ 
refluxed 16 hrs. gives (269) A^-trityl-A^,^-diphGny]hydrazine, m.p. 107" (259) (in thie 
connection recall also that C with hydrazobenzene in boilg. CA is in part reduced (79) 
to triphenyimethane.).] 

Behavior of C with Amides 

\V (2 moles) witli urea (1 mole] in dry pyridine at 100" gives (105) cf. (179) NfN^~ 
ditritylurrai, cryst. from ole. with 2 EtOH not lost on air drying, m.p. 245" (165); note that 
A-tritylurca (ru-opd. indirectly (124)] has m.p 234-235" dec. (124).— C (1 mole) + 
thiourea in pyridiue at 100^ for 1 hr. gives (165) cf. (179) iV-tritylthiourea, cryst. from 
C»H(, m p. 222" dec. (165), 217" (179).] 

Beiiavioa of C with Hydrazides 

[C with free scmicarliazide (NHsCONH.NH 2 ) in pyridine at 0" gira (88% yield (260)) 
l-tritylsomicarbazide, cryst. from abs. ale. with 1 E^H, m.p. 186-188" dee.; the solvate 
sic. is lost in vac. at 110" after 6 hrs. and m.p. riRSs to 190-192" (260).] 

[C with primary hydrazides (acylhydrazine) in general reacts to give AT-trityi-iV^-aqfl- 
hydrazincs which upon suitable dehydrogenation give iV-trityl-fir-aeyl-SEO compoiizida; 
the topic Cannot here be expanded but for many examples see (260) (261).] 

0 Triphenyimethane (1:7220): Ifts. from ale. [From C in anhydrous formic acid 
(1 : 1005) at 100" for 2 hrs. in 90% )ield (4).] 

(Q Tiiphenylcarbinol (1:5985): cryst. from CeHs or ale., m.p. 161-162". (Friim C on 
boilg. with aq.j 

0 Trityl meth^ ether: ciyst. from MeOH, m.p. 83-83", (See text above under be* 
havior of C vritli alcohols.) 

0 Mtyl ethyl ether; ery'sfc. from EtOH, m.p. 83-84". (See text above under behavior 
of C with alcohols.) 
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3:8415 M'-DICHLOROBERZOPHENONE 

(m-Ghlorophenyl p-ehloro- 
phenyl ketone) 


II 


CuHiOdt Beil. S.N. 658 


]LP. 118.H-lta.4° (1) 


[For prepn. of C from l,l-dichloro-2-(m-Gliloropheayl]-&-(]HihloropheByl)etiiyleDe 
(3:0663) by oadn. with Ct(^ (41% yield) eee (1).] 

IB SA'-lRcUorabeiuopbenoiu 8,4-illnltniplunyniydnaoiM: m,p. 266-260” (1). 

•:341i (1) Haller, Bartlett, Onke, Netnnan, Criatol, at aL, /. Am. Chm, See. 67, 1601-1802 
(1946). 
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SOUDB 


SiSMO^iMaV 


8:S«M M^ICmOBOirAPflXBOM Cl OB BdLVl-eiS 

CO 

. 114^115^ (1) 

Cryst (from C 82 ) (1). flol. hot aq. | 1 ). 

{For prepa. (in very poor yield) from 7-{2,&<lichlorophenyl)pBzaoQiiic ae. [BeiL XVID- 
422] by diatn. Bee |1).] 

C with FeCb givefi a white turbidity, changing on warming to flocculent violet ppt. ( 1 ). 
C in alk* Boln. coupled with diazotized naphthionic acid (Unapht.h yiiuninHa uifffniF. ■<a 44 ) 
gives dark violet color ( 1 ). 

[For use in dyestuff industry see (2) |3) (4).] 

(S 6 ,B-Dichioro-l-na|ihthyI aceUte: yellowish pr. from + Igr., m.p. 144-145^ | 1 ). 

1 iMBi ( 1 ) Erdmann, Schwenhten, Ann. 27a, 285 (1803). (2) Aktien Gob. fUr AniUn Fahrikatioai 
French 617.558, May 7, 1921; Cent. 1121, IV 104. (3) Boc. Chem. Ind. Basel, French 603,751, 
Aug. 31, 1025; Cetd. If2f, 1 1048. (4) Boc. Chezn. lud. Basel, Swiss 185,148, Sept. 16, 1036: 
CenL 1617, 1 1561. 


3:3432 CHLOROMALEIC ACID Cl-(>-COOH CiHsOia 

h-Im^ooh 


M.P. llA’ 0) (2) 

114-115’ (3) (41 

[108^ after sdntering at 96° (5) ( 6 }| 


BoL n - 753 

Hi- 

l]r(643) 


[See also rfdorofumanc acid (3:4853).] 

Cryst. from AcOH/CHrLi, ether /CHCI 3 , ether /pet. ether, or ether alone. — Ebb. sol. 
aJc., etlier, AcOH; spar. sol. CHCls or GeHi; insol. pc't. ether. 

[For prepn. of C from 7 /ie 8 o-a,a'-dichloroBuccinic acid (3:4930) with NaOAc/dil. AcOH 
nn boilg. (5) (1). nr from its neutral sodium salt in aq. soln. on boilg. hr. (4), see indie, 
refs, ; from cliloroxnalcic nnliydride. (3:0280) by hydrolysis with acf mid subsequent evapn. 
see (4) (5) ( 6 ) ( 7 ); from 3,5,5,8-tetrachloro-4-ketopejQten-2-oic acid-1 (" i9-(trichloroBoetyl)- 
/ 9 -chloroacrylic acid ") |Bcil. 111-733) on 24 hr. stdg. at room temp, of its sdn. in excess 
10 % aq. NatCOa see ( 6 ); from chloromaleomtnle (b.p. 185° at 753 mm., 71.0-71.5° at 10 
mm., = 1.229:1, n?? = 1.48944 (9J) by. hydro), sec (9).] 

C on litg. at 180° loses HaO yielding ( 6 ) chloromalcic anhydride (3:0280). 

C although unchanged by cone. HQ at ord. temp, for as tong as 10 days (4) is by re- 
peated evapn with cone. HQ (7) isomerized to chlorofumaric acid (3:4853). 

C in aq. solo, with Zn filingB is drhalogenated yielding (4) fumaric acid (1:0395); 

(as KmA) in aq. soln. with 1 % Na yHg gives (4) mainly succinic acid (1:0530) aooompamed 
by some fumaric acid (1 :0S95). 

C readily reduces aq. KMnO^. 

(C readily enminnes witli Brji if heated in .* 1 . 1 . to 100° (7).) 

C behaves normally as a dibosie acid: e.g., titration with standard dil. aq. alls, gives 
Neut Eq. 75 . 3 ; for study of dectroractric titration see ( 1 ). 

(3(dta: KHi, eas. sol. aq. (dif. from rorrusp. salt of chlorofumaric add (3:4853)), 

100 g. of its satd. aq. soln. at 15° cont. 29.2 g. of (7); for ciystaUographic data see (7). 





DIVISION A 


-^NaBX^SHsOi pas* boL aq. (7).-*AeiSi insol. tq. fT)* — (4) (6) (69| ifpAr« 
Rd. aq* — Ca)L4H|0 (4). -- SrA.4]i4H^i i^ar. lol. cold aq. (5). — inibl. aqi (4).] 

[C on stdg. at ord. temp, with slight excess 0.76 N aq. KOH gives chlorine ion only 
iid AS npidly (4) as the isomeric chlorofumaric aeid (3:4^3).] 

Hie aeid chloride oorresp. to C, viz.| ohloromabyl (di)ehlori^ (3:6158) q.v., has been 
Toported only by indirect means. 

Dimethyl cfaloromaleate: oil (see 3:0351). 

Diethyl chloromaleate; oil (see 8:6697). 

0 Chlocomaleanii [N-phenyl-cUerotnaleiinlde]: ndb. from boilg. alb., m.p^ 17D‘ (8). 
(FVom aniline salt of C (or of chlorofumarie acid) on htg. for a few minutes at 170^ 
lOO” (8); note that this prod, on htg. with aniline yields (8) o-anilinosuccinanil [Beil. 
XXl-554, XXl]-(432)], yel. cryst. from aoetono + CsHa, m.p. 232"* (6), and t^t a 
little of this latter cpd. which may accompany the former is readily removed from it 
by washing with warm C«Ha (8).] 

(D Chiovomaleic ^-chlnroanil [iV-(p-clilaro|dienyl]chloromtlelnimidB|; pi. from hot olo.« 
m.p. 175'* (81. (From /Hshloroaniline salt of C on htg. for a few minutes at 170-180" 
(8M 

(D Chloromaleic ^-bramoanil [Af-(^-brom(qdienyl)cldoromileiiihnide]: microcryetn. 
powder from boUg. ale., m.p. 190" (8). [FYom p-bromoaniline salt of C on htg. for 
a few minutes at 170-180" |8).] 

I:l4n (1) Ariiton, PartiiiKtonyrrans. Faraday Hoe. SI, 002, 605 (1984). (2) Stelling, Z. idiynk* 
Chm. B-S4, 410. 424 (1984). Lanfoeth. Z. physik, Chm. 118. 54 (1625). (4) Michsel. 
Thsot, /. praib^ Chem. (2) 52. 306-308, 321, 331-334 (1895) (5] van der Rist, Ann. 888, 224- 

230 (1894). (6) Zinrke. Fuch», Bcr. 86. 500-509 (1893). (7) Perkin, /. Chm. Soc, 58, 706-708 
(1888). (8) Chattaway, PurkoH, /. Chem. Soe. 185, 466 (1924). (9) MonunaortB, Bull, clang 
an.. Aeod. roy. Bclg (5) 87, 579-597 (1944); Cenl. 1848, 1 615-616; C.A. 88, 3621 (1044). 


3:3445 2,7-DICHLORONAPHTHALENE 


ILP. 115" (10) 

llA-115" U.C. (1) 
114" (2) (3) 



CioHeCls 


Bdl.V- 544 

Vi^ 

V>-(446) 


Cryst. from ale. nr CJIb; sublimes under reduced press. — Eas. sol. boilg. ale. 

[For prepn. nf C from napbthaleoe-2j7-5»s-(sulfonyl chloride) [Beil. Xl-217] (4) (1), 
from 7-chloronaphthaiene-2-eulfony] chloride (Beil. XI-181] (4) (5), from 74)romonaph- 
thsJene-2-suIfony] chloride [Beil. XM84] (7), from sodium T-hydroxynaphthalenesulfonate- 
2 [Beil. XI-285, XIi-f67}] (3) by hig. with PCU as directed, see in^'c. refs.; from 7<etilfD- 
naphthyiamine-2 [Beil. XTV-763, XIV|-(736)] by treatment of the oorresp. diaxonium 
ehl^de with FClt in FOCls see (8); from 3,6-dichloronAphthalimide or 8,6*dichloro- 
naphtfaalic acid (3; 4870) with HgO + aq. in s.t 6 hrs. at 200-210" sec (10).] 

C on oridn. with dil. HNOa (D « i.2l) in s.t. at 140" yields (9) 4>ehlorophthalie acid 
(3:4890). m.p. 157". 

[C on mononitration yields [9) a prod., m.p. 141.5-142".) 

|C on treatment with dilorosulfonic acid in CB|, followed by eonveiwon as directed (11), 
yields mixt. of two sulfonic acids; the major prod, is 2,7Hiiehlon)na]dithsleiie8ulfonie aiM-8 
(eorresp. sulfonyl chloride, m.p. 166", corresp. sulfonamide, m.p. 218" (12)), the «»ii^ 
prod. (10% of total) is 2,7^ddoronaphthaleneBulfoiiic Beid4 (emsp. aolfonyl chloride, 
m.p* IST) (11).] 



BOLlOff 




pMSar, Am. m W (UnS)< i3) Bvrtr, Duiiberc, Btr. »!, 1432 (1887). <4) CIn«, ^ 
IN. dWm. (3) N. 244-345 (1876). (S) AmutronR, (78 «b. .Vcw 18, 285 (1888). (6)Arffli«Ki« 
Vyaob, Ckm. Ntm It. 188 (1889). (7) Sindall, dim. Nnut 18, 68 (1886). (8) Erdmun, 
Ami. 891. 380 (1883). (8) Alte, BuU. Me. eMm. (2) 88, 433 (1881). (10) Dil«mniki, Mijtnrfn, 
SeUmmar, jBuK. intern, aead. pofam. Mi., Clout mi. math. not. 1888 A, 43-16; CmI. t888b U 4314; 
C.A. 81, 3906 (1837). 

(11) Tuimr, Wynne, J. Clem. Soe. 1811, 260. (12) Aimitiong, Wyimi, Clem. Neue 81, 374 
(1880). 


Si3U8 M>XKICHLOSOCATB(XOL 

(8,4,5>iyiohlaropyn>. 

caleehol) 


ILP. llS" (1) 
AM. 106-109* (2) 
104-105° (3) 



C^HACIt BilLVI-788 
VIi-(9S9) 
Vfc- 


Note that the prod, for erhieh the above m.p.’e are recorded ie BCtiuOy a ntonaliydrate, 
vie., C.HyO, wliioh in vae. over Ht.S 04 (3) or at 70’ (1) loeee HeO giving a hennhydrate, 
pr. from Cifle, m.p. 134-135° (3) (1). 

C (aa monobydrate) cryat from .AcOH in eolorleaa pr.; inaol. cold aq. but sol. in aio., 
etber, or AeOH. 

[For prefm. of 6 (aa monohydrate) from catecliol (1,2-dihydroxybenamie) (1:1520) in 
AeOH solo, with (^t (3) or ICl (1) see indie, refe.; from 4,5^fa]orocatechoi (3:3625) in 
AeOH min. with Cli see (2).] 

(C with excem Cl] gim (3) 3,4,S,&>tetracIUoroeatechol [Beil. Vl-784, VIi-C389)], an- 
hydrous cryet. from hot dil. ale. or Igr., m.p. 194-185° (4), 193-164° (1); trihydrate, m.p. 
94’ (2); 1 : 1 mol. cpd. witit AcOH, m.i>. 123-124° (2).| 

C with FeCl] gives (3) groen coloration. 


— S,4,6-TriChloracBtecfaol dimathyl eOier (8t4,8-tiidilorovenitrole): m.p. 68-69° (5). 
[From (' by melbylatiuii (no debute) (.5).] jXote that two mono methjd ethers of 
C are known, ode m.p. 114-115° (5), the other, m.p. 107-108° (6), both obtained 
indirectly.] 

— S,4,6-TriclilorocatMhol diethyl ether: uun|H>rted. 

— 8^,5-Trlchloiocatecbol diacetate: unreported. 

— 3,1,5-TMchlOFocateelwl dibenaoate: unreported. 

8:1448 [1) Jaekmn. Bmiwell. Am. Chm. J. 85, 520-520 (1906) |2| WlUstatter, MQlIrr, Ber. 44, 

2185-2180 (1011) (3) Cumin, BuU. me. Mm. i3) 13. 718'720 (18D5),- Ann. iMm. (7) 18, 
483-486 (1898). (4) Zincke, KQuer, Btr. 31, 2r29 (18bb). (5) Coiuin. Ann. thm, (7) 88, 
60-62 (1803). (6) PeraUiner, Urtolwa. Com. thim. ilol. 38, 1 230-231 (1888). 


3:9460 SA8|6-TBmCHLOROPHBH01. OH C|H]0Ca4 BelLVl — 

a Wi- 

FlrUM) 

ILP. 135* (1) P) P) 

Cryat. from pet. etb. 

(For pnpn. of C from 2A5,6-tetrBChlon)anilme (1) (4) via diaaotuation and nnelimn 
oith aq, in pna. of B|SO| (1) or CuSOi (18% yield (3» eee indie, refs.; for fonm. of C 
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from pentachlorobeniene (3:2290) with N 12 MeOH/NaOMe at 180* in 0.t. for 7Vj hn. 
(note that some of the bsmeric 2,3f4,5-tetraDhlDropbenol (3:3523) is also formed) see 
( 1)1 

Cl in aq. behaves as a fairly strong acid, JT at 25* » 3.3 X 10~* (2)i and oan be directly 
titcated with AT/IO aq. NaOH (3) (1), Neut. Eq. * 232. 

C (1 wt. pt.) added to HNOa (Z) « 1.5, 6 wt. pts.) in 20 pts. AcOH at 10*, and after 
1 hr. poured onto ice, gives (65% yield (4)), 2,3,5,6-tetrachloro-4-nitrophenol, ndls. from 
AoOH, m.p. 148-149* dec. (4) (corresp. acetate, ndls. from dll. ale., m.p. 113-114° (4)). 

O 8,3,6,6-Tetnchiorophenol methyl ether (2,S,6,6-tetradilorosiii8o]e) : ndls. from alo., 
m.p. (1). [From Cl with alk. + Md 2 S 04 <1).] — [Note that this pnxi. on nitration 
with 4^5 wt. pts. HNQa (D - 1-5) at 0° gives (95% yield (4)) 2,3,5,6-tetrachloro-4- 
nitroanisole, ndls. froir dil. ale., m.p. 112-113* (4).] 

8,8,6,6-Tetraclilarophenol ethyl ether (8,3,6,6-tetrmchloro|ihenetole): m.p. 56? (5). 

[Reported by indinict means (.5).] 

8 AB,6-Tetrtchloro|ihenyl acetate : unreported. 

(D 2,8|6,6-TBtrachloro|ihettyl benzoate: m.p. 136* (5). [From C + large excess BsCI 
in aq. alk. (5).] 

2A0|6-Tetrachloro]dienyl N-phenyl carbamate: unreported. 

(l| fioUemaii, van der Hoeven, Rrc. irat. rAim. 39, 746-74R (1920). |2| Tienens, Rtc. 
frvs. ehim. 48, 1068 (1020). <3) I'io.SNens, Aec. (rav. ehim. 59, 116, 119 (1931). fl) Peiors, Ruwe. 
Stead, J. Chim. Soc. 1943 , 23*1-2.35. (5) Bures, Kovarovimva. Z'asopis LSkdmieiva 

If. 107-202. 233-239 (1930); C^a/. 1989, IT 2775; C.A. 26, 1815-1817 (1931). 


3:8470 lA4i4,6,6-HEXACHLORO- O 

CYCL0HE3[EN-l-DI01VE-3,5 jl 
(" Hexachlororesorcinol Clij'^Cli 



1U». 115* (1) B.P. 159-160* at 13-16 mm. (1) 


G^OsClo BeU.Vn-572 
VDi— 


ColorleBB tblfl. or thick pr. (from AcOH or ether / jm:!. other). — Penetrating lachrymatory 
odor. — G can be distd. at atm. press, without deenmpo. — Eas. sol ether, CHClg, (.VHg; 
spar. flol. pet. ether. — Readily fornLs sufiersatd. solns. 

[For prepn. from 3,5-dihydr(>xybenzoic acid [Beil, Vl-404] by actn. of Ols in .^cDH see (I ).] 
C with K1 in AcOH liberates I 2 (1). — C with SnCU in AcOH rrijurcs smoothly (1) to 
tetrachlororesorcinol (3:4135), m.p. 141* (1). 

[For use as seed disinfectant see (2); for other reactions see (1).| 

8;143i (1) Zinckc. Fuchs, Ber. U, 26N9-2890 (1892). (2) Bunrath, Urbachat (to I.Q.), (ler. 
534,597, Sept. 20, 1931; Cent 1931, II 3143. 
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3:3500 e-CHLORONAFHTHOL-S 

MJ». 115' ID |2) 01 (4) 



CxoH^Od BdLVl-049 
VIi- 
V4.(608) 


Ndb. from bot uq. |D O); M>L ale., ether, AcOH, C|Hb, CHO}, C8|.— SubliaMt in 
prienw. — C deprKwef; ra.p. of 8^!liloriinaphthnl-2 (3:2965), m.p. 101' to 70-88' (2)- 
IFor propn. of Cl from l,6Klirhloroiuiphthol-2 (3; 3600) with FeSOx + NaOH see (4); 
(mm &«hloriiiiiiplithol-2-oulfoDic tirid^ f2| (3) with Na/Hg in dil. HCI see (2) 0); (ram K 
salt of 2-napbtholtiulfotuc acid-6 [llcil. Xl-282, XIi-(6C)l with 3 mulee I^t at 165' u 
directed see (D I ’) ] 

(C (as dry sodium salt) with OO: under press, and at elevated temp, yields (5) O^hloith 
2-hydrnxynaphlhoic arid>3, ycl. Ifla. from AeOH, m.p. 260' (3).J 
6 on nxidn. with dib HNOa [D » 1.13) in s.t. at 190-200' px-es (6) 4-chloTo[ditlulio 
aeid (3:4390). 


(g 6-Chloro-3*naphOiyl benzoate: m.p. 124-125' (3). 

it e-Cbl^l-noplitliyl m-oitrobenzoate: ndls. from much ale., m.p. 145-147” {2|. 
[Frum C dislvd. in I Oil NaOU at 50-60' and shaken with M-nitrobensoyl chloride {2|.} 

3:15N ID ri«u.'<, Zimmerinsnii, Ber. 14, 148.1 -1485 (18.S1). |2) Ruzali, Knapp, Mara, Ziimnv 
monn, Hrh. ('him. Aria II, Iltls illSd (lOlfy). (3) RatleRiiy, Sil'icrmaiui, Kjentle, BuB, toe. 
chin. (4) M, T'.M ( 1931J. (4) Hmlicrg, .Speiuder, Sehmid (to I.O.), Cer. 431,165, June 30, 1926; 
Cent. IIN, 11 I IMi. (5) Liinse, liure, .landis (to I.G.), tier. 504, 1Z8, Nov. 14, 1932; CmL UH^ 
11 440. | 6 ) t'laU', Dcbiii'. Bit. M, .'121 (1002). 


3:3505 4-CHLORO-S,6- 

DIHETHYLPHENOL 

(2-Chl(inMii-5-x}icnul) 



MJ>. 115-116' ID B.P. 346' {2) 
115' P) |4) 

114-115' |2| 


CaHgOO 


BciLVI- 

VI,- 

VV>(468] 


Cryst. from benzrae. 

[Fur preim. of C from 3,5-dimethylphenol (m-S-xylenol = 8ym.-M-iylenal) (1:14561 
with iSOfCl] (1 mole) in CHCls ID ur with Clg in AeOH (66^ yield |2)) or from crude eoal- 
tar fraction eimsistinK mainly of 3,5-dimethylphenul with Clj or S0]Cli |5) see indie, refs, 
(note that sopms 3-dilom‘3,6Klifflclhylpbmol (6-ehlom-m-5-zyleBol) (3:0844) ia fottned 
aa a by-product |D (5)| abw that 3,5^metbylphcuol in AcOH on complete aatantnm 



3:3005 4-CSU)RO-3,5-DIMEirHYLF^^ SM 

with Oi givtt (2) 2,4j4,64etraehlon>5>diiiie1jiy^ m.p. 106-107^ 

C2))J 

C and its derivatives have aitnoted much attention aa aatiaepties, disinfectants, pfwrva- 
tives, baeterioides, funipcides, etc. [e.g., for studies from varioua aspects of bactericidal 
properties of C see (4) (6) (Tf (8| (0) (10} {11} (12) (13) (14) (15) (16); for studies on use 
as fungicide in leather (17) (18) including toxicity (IB) see indie, refs.]. 

[For patents on use of C for improving wettability of materials fiO), or for use with 
soaps, etc., as disinfectant (21), as component of mixtures for insecticides (22) see indie, 
refs.) 

[For study of fate of CS in animal and human metabolism see (23).] 

[For study of tests for detection of C see (24); for studies of quant, detn. of C (3) (25) 
in urine, blood, or tissue (26) see indie, refs.] 

CHEMICAL BEHAVIOR OF C 
Nucleab Substitution 

Hilogeoitico. [C with CU (1 mole) (used in form of JV-chloroaretamide (27)J gives 
2,4-diehloro^,£klimethylpbenol (2,4-dich]oro-9rh5-xylenol) (3:2182), m.p, SS"*; C aith 
Cl| (2 moles) should give 2,4,3-trichloro-3,5-diinethy1pheDol (trtchIoro-m-5-xylenol) 
(3:4713), m.p. 177°, although such prepn. of the latter is not actually reported; for action 
of excess Cb in AcOH see note above under prepn. of C.j 
C with Bfs (2 moles) in AcOH gives (1) 2,6-dibromo4-chloro-3,5-dime1hyiphenol, 
ndls., m.p. 158° (1). 

nhiatlaii. 0 on mononitration with conn. HN’Os in AcOH gives (28) (2) 4-chloro-2- 
nitro-3,5^1imethylphenol, m.p. 90° (28), 87-89° (2) (cnrrpep. methyl ether, m.p. 106°; 
oonresp. ethyl ether, m.p. 107° (28)]. -—Note that the, dinitro deriv. of C, xis., ^hloro- 
2,3dinitro<3,5Hlimethylphcnol, appears to be unreported. 

Maicuntiim. [For study of mercuratjon of C see |29}; for patents see (30).] 

AQ^ktlon. C with ales, in pres, of ZnCla at 80° undergoes nuclear alkylation (perhaps 
by rearr. of intermediate etliem). |£.g., C with isopropyl ale. (1:6135) gives (9) (32) 
4^bri^3,5-dimethyl-2-isopropylphenol, b.p. 125° at 3 mm., niih dieth^dcarbinol 
(1:6175) gives (9) (32) 4^h]or{]^,5-diincthyl-2-(diethylmr.thyl)phonol, b.p. 141-142° at.. 
3 mm. ; etc. ~ C (as NaA) with benzyl chloride (3 ; 8535) in toluene gives (33) 4-chloro^3,5- 
dimethyl*2-benzylpheDol (5^hloro^,6-diinelhyl-2-hydraxydiphenylinptliane), m.p. 68.7°, 
h.p. 182-185° at 4 mm., etc.) 

Other nndetr substitutiims. [For behavior of C with rnnitrophenylsuirenyl chloride 
see (34) (35) (36).] 

(C with hexamethylenetetramine htd. with glycerol + boric acid, then hydrolysed with 
cone. E(sS 04) all as directed (38), gives (27% yidd) 4-chloro-3,5-dimpthyl-2-aldehydopheDol 
(t^hloro4,6-dimethylBa]icylaldehyde), m.p. 96° (corresp. oxime, m.p. 197°); note that 
C with GHCh + aq. NaOH (Reimer-Tiemann process) gives only 10% yield and prod, 
is dif. separable (38).] 

Other Reactions ofC 

[C (1 mole) with ethyl aoetoacetatc (1 mole) 4- cone. HsB 04 (pvos (35% yield (37)) 
6*chloro-2,5,7-trimethylchrom(me, m.p. 145-146° cor.; note that the isomeric 6-c1iloro-4,5,7- 
trimethyleoumarin, m.p. 194rl95.5° cor., which might be expected in the above oondensa* 
tton has been obtd, inihmtly (37).] 

4-CUon4,5-dbDmthylpliCBCl metkyl ether: m.p. 22.5-23.5°, b.p. 117° at 14 mm. 

( 2 ). 
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4-Ctloi»M«<hwttiyl|iWiBi •(IwrMttnfNirtei 
) 4-CUai»4|Miiiiath|'^bMgl bwsjd ethwi m.p; 87* <28). [Nota that mtatioa of 
ttiii ether giree 4<iUoro-24iitnh3><hmethyiiih^ beaayl a^, np. IflS* W).] 

> 4-GUaaa<M-dim«h]8|luii7l aeatata: m.p. 48.7* <0}, 48* eor. (37), b.p. 108* at 2.S 
min.(9). (FrooC + AeiO + tnoeHiSOi (B3%>iM (37J)iforitw^of IfWeantfr. 
of this eater mtb AlOb to 4r«hloro^,6>duiiethyl>24iietyl|iMnol methyl ether tea 
(37).] 

— 4-CUoro4^-diaiadiylphaByl beoioate: unreported. 

8;8Ni (1) Lseser. Gad, Str. M, 074, 976 (1923). (2) von Avwm, MOrbe, Beurmin, ferCHtr. 
C&aei. Mvrit. tt. pApitt. Ctam. 18, No. 2, 1-45 (1924) ; Cent. M4. 11 2267; CJi. 10, 2380 (1028). 
(3) MeNiooU, Merritt, West, dnelaef 44, 261-262 (1039); CJL. U, 4160 (INO). (4) Beiehen, 
dwelt. CAem. U, 263-265 (1939). (5) Gladden. Cocker, U.«. 2,350,677, June 6, 1914; C.A. 
18, 4064 (1944); Brit. 629,070, Nov. 13, 1940; C.A. U, 7982 (1941). (6) Lebdiuka, FUtt, 
Zmtr. Bake. ParatUeuk. 1 Abt., Ori(. 146, 426-438 (1940); C,A. 16, 8008 (1941). (7) Iiaol» 
maim, fleiokea, ZaUr. BtM. PanuUmk. 1 Abt., Grig. 146, 61-71 (1939); C.A. 11, 2684 (1010). 
(8| Heading, Pham. J. 118, 321-323 (1987); CAemiit and Dntgitl IM, 393-393 (1037); Cent. 
IHT, 11 23(18; C.A. 11, 8119 (1937). |9) Klwmann, Bhiemov. Oatee, J. Am. CAtm. Sot. 66. 
2576-2589 (1933). (10) Lockemunn, Kiuunann, Anfew. Cham. 48, 296-301 (198$. 

(11) Rapps, J. Sae. Chm. Ind., 61-T 175-176 (1933); Cent. IMI, II 1047; C.A.», 3967 (1983). 
(13) Loekemano, Ulrirh, Z, Hyg. Jii/tkimdirmkk. Ill, 475-481 (1932); Cent. IMS, II 99, 
(13) Ktinger-Tuleaynaka, Ulrich, Z. Hyg, Infihtionthxuikh. Ill, 437-444 (1932) ; Cent. URl, 
11 77; C.A. 18, ,2551 (1932). (14) KUewe, Babenau, Praht. Ditinfeklor 11, 67-71 (1939); 
CmI. im. 11 1532; C.A. 16, 3766-3767 (1941). (16) Alctdn, CAem. Pndaelt 2, 93-96 (1939); 
CjI. II, 7901 (1939). (16) Lun. Pharm. J. 138, 76 (1937); Cent. 1917, II 2308; C.A. II, 8118 
(1937). (17) Greene, Lollar, J. Am. Lealher Chan. Aunt. M, 209-218 (1944); C.A. H. 6696 
(1944). (18) Belduwits, ArcA. Dermalal. SypkM. U. 576-586 (1940); C.A. 16, 1509 (1941). 
(19) LolUr, J. Am. Leather Vhm. Atue. tS, 203-209 (1944) ; C.A. 18, 6504 (1944). (30) Oiw 
men (to Moiwanto Chou., Ltd.), U.a. 2.002,504, Dee. 1, 1936; Cent. IMT, 1 2302; CA. U, 890 
(1937); Brit. 431,045, Aug. 8, 1935; Cent. 1186, 11 4001; [C.A. M, 8258 (1935)]. 

(21) Dcuttche'Hydricrwerke. A.G.. French 823,289, Jan. 18, 1938; Cent. IMS, I 2588; [CX 
•3, 5582 (1938)]. (22) Dispannid SyndioBte, Ltd., French 569,912, April 19, 1924; Cent 108, 
1 1125; nul in CA. (23) Zondek, Bhapiro, BwcAem. /. », 592-595 (1943) ; C.A. IB, 2393 (1944). 
(24) Roaenthaler, Pham. Zig. 78, 229-231 (1933); Cent IMS, I 3990. (25) Mwritt, West, 
Anoh/af M, 257-261 (1938); C.A. 18, 4279 (1938), (20) Zondek, Shapiro, Heetrin, Siaeham. /, 
17, 589-591 (1943); C.A. 18, 2677 (1944). (37) Jones, J. Cham. Sac. 1961, 275. (38) Jonca. 
J. Chm. Hoc. IMS, 445. (29) Botdeianu, Ann. tct. unit. Jotep, Ft. I, 81, 240-264 (1987); CenC 
111$ 1 01; C.A. 18, 5802 (1938). (30) Chrietianaen, Moneee (to Squibb aud Sons), UB. 2,137 JiSO. 
Nov. 22, 1038; (.Vnf. IfllO, 1 5007; r.A. H, 1880 (1939). 

(31) Christiansen (to Squibb and Bens), V.S. 2,252,706, Aug. 19, 1941; C.A. 81. 7557 (1911). 

(32) Klorniann, Cater (to Lehn and Fink, lue.), C-S- 1,938,912, Dec. 12, 1933: Cent. MM, I 
2006 IC-A. M, 1472 (1934)]; Brit. 432,955, Bept. 5, 1935; Cent MM, I 809; [C.A, N, 1575 (193$). 

(33) Klamuuin, Uetce (to Lehn and Fink, Inc.), U.8. l,926Ji74, Sept. 12. 1933; Cent. MN. I 
83; IC.A. 87, SHOO (1933)]. (34) Kent, .Smiles, J. Chem. Soc. 1834, 424, 428. (36) Lsarmoafli. 
fimiles, J. Chm. Soe. IIM, 327-338. (30) McTleiiient, Bniiles, J. CAem. Son. IMI. 1U16-1D21. 
(37) Adonu, Mecuruey, J. Am. CAem. Soc. M, 802-804 (1944). (38) Dull. J. Chm. Sue. INI, 
648-549. 


a:a«10 CHLORALIDS 

(Zih^CIYichloromethyi)- 

dio»tlaiie>l,3-one-f) 


CiHiQA 

C1|C— CH—Ov 


Bdl.XIZ- 105 
XD[l-(056) 


M,P. 116* (1) 

115-110’ (2) 
118-115* (3) (4) (6) 
110-114* (6) 


27fi" 

(7) 

272-273" 

(5) (6) 

272® 

(2) 

268® 

at 7M BUD. (8) 

147-148® 

at U nun. (9) 
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[Note that, in addition to its ordinaiy use to desiicnaie 0 flpeafieally, the term ** chloral- 
ide*’ is also used gencneally to denote a class of compounds formed by oondensatioD of 
chloral (3:5210) aith o-hydroxy acids.] 

Cryat. from ale. or ether; eas. sublimable; insol. aq.; eas.'sol. hot but spar. sol. cold ale.; 
CBS. Bol. ether; eas. sol in 8U% AcOH (dif. and sepn. from metachloral (1 1). — For crystallo- 
graphic studies see (10). 

Note that m.p. of C is almost identical ^ith that of o-parachlorol, m.p. 110”, but that 
mixed m.p. of the two is depressed as low as 85-00” |2); /li-parachloral, however, has m.p. 
152” (2). 

[For prepn. of C from chloral (3:5210) or chloral hydrate (3:1270) with cone, or fumg. 
Hakli (yields: 61% (11), 44-51% (-1) both based on chloral hydraUO sec (11) H) (8) (12) 
(6); for formn. of C from chloral hyilrate wilh H 2 S ()4 as a by-prinluot (aid. 2% (2|) in 
prepn. of a- and ^-parachloral + metachlond, or from cJilural by warming with AlCTb 

(I) , see indie, refs.; for formn. of C from chloral with C.'lSdaH ns by-prod, of prepn. of 
octaddorodiethyl ether (3:0738) .lee (3); for formn. of 0 from chloral (rxcotm) with 
triehloro-tt-hydroxypropionic acid (trichlurolactic arid) [Heil. 111-286, ill r (111), lllz- 
(210)1 in s.t. at 150-160” see (4) (13] cf. (17).] 

[C on reduction with Zn + HCl in ale. soln. gives nccoitling to rnnditions vf«r>' small 
amts, of 0,/9-dichloroaGryLic acid (3:1875) (14) (15) (16), p-chlonmcrylic acid (3:2240) 

(II) , and acetaldehyde (1:0100) (15) (16).] — |C is unalTec.trd by boilg. HN(),i (8).] 

(C with pels in s.t. at 270-2JKr‘' for several days give's |1R) (0) »'»-rhlnro-2,5-/jw-(tricliloro- 
methyl)dioxolane-l,3-oDe4 C' trichlorolactic acuMetnirJilorof^tliylidrnc rlhcr-c.'stcr '*) 
[Beil. XIX-105], oil, b.p. 276” (18), - 1.7426 |18).| 

C with boilg. alkalies undergoes hydrolytic cleavage yielding (4) (12) (0) (7) chloroform 
(3:5050) and salts of formic acid (1 : 1005). 

[C with obs. Eton in s.t. at 140-1, W gives (16) (4) chloral elhylalroholide (3:0660) 
and ethyl /El,/9,^-trichlorolactate [Beil. 111-287, nii-(lll), Ill2-(210^|, m.p. 66-67^] 

(1) BOewken, Rft. <ra.. chim. 21, 108 (1010). (2) riutltawiiv, Kollrtl, J. Chm. Sik, 
im, 2709-2712. (2) Furha, KalM-her, B,r. 82, 23H4-2:iS.'> (I!I2»). (4) Wiaiavh, .47v/i. 122, 
4, 8. n-19 (1878). (a) WulUrh, Bit. 8, IIS, Noli- (IhT.’iJ. (O) Stiiilrlrr, .Inn. 81, 1U4~1U 
(1M7);1N, iSJ-llSS (1888). (7) I’etNinnc, Ru//. »uf. rhim. l2) 21, a29 (1S74). (8) Crulxiwiiki, 
Btr. 8, 1433-1437 (1875). |o| Atucfault, Haiiliuii, Ann. 228, JtlT-.lIXI |1SS7). (10) Wallitrb, 
Bodewic, Ann. 183, 6H-5» (ln7s); Z. Krul. I, m (1H77). 

(11) Otto, Ann. 281, 2G2-2(i(i (IshTj. (12) KekuK, A?.n. 185, 203- 3!),i (ls5s). (13) Wnlliirl,, 
Heymet, Ber. 8 , 345-547 (1876). (14) Wntlarh, Ann. 282, H3-VI (1S8I);. (15) IVullach, Ann. 
Itt, 6, 20, 27 (1878). (in) Wallach. B<r. 8. I57.S 1.583 (1875). (17) Rout.ilu, Ncovw, Ber. SI, 
252, Note 4 (1924). (18) AuMbOU, Ilulam, Ann. 263, 121-123 088!)). 


3:3090 8A*-™CHLORO.S- 

HIDROnBEHZALDEHTOB 



Beil.Vin-01 

vnii- 


M.P. 115.0-110.5'’ (1) 
110-116'’ (6) 

114* (2) 

US’ (3) 


CoknleaB oiyst. from 60% AcOH; C cepn. with AeOH of ciTctn. but (hu immediately 
efferveeeei in air. — C hai pronounced stomutBtorjr propa. and on moist bkin produce! 
painful Uisten (2). 



339 S0UD6 3ta6«D-8:«5S3 

[For prepQ. d C from m^s^xybeiua^ (1:0056) m A 0 OH witb exxm Ck «e 
ID (2)1 

[For rondema. of C with 2,4-dichlorapheiHjl (3:0560) see (4); with 2,4Kfihydioxybeuqio 
acid (1:0843) bjkI uBe of prod, as dye mtermdiate lioe (5).] 

C in 50% aq. KOH warmed for 4 hre. at 60-70'' {pves (89.9% yield |3|) 2|4>6-trichlDnH 
phenol (3:1673). 

Nai(, pure yel. ndla., spar. aol. aq. ( 2 ). 

C in Na^COs suln. with Mca 804 yields 2,4,5-trichloro-3-metho]iybenjBaldehydei ndla. 
from ale., m.p. 76° ( 2 ); on very slow oxidn. with alk. KM 1 LO 4 thia prod, yields 2,4,6-triGhlon>- 
34nethoxybenasoic acid, m.p. 109° (2). 

0 2,4,6-Tiidilfxro^-hydroxybenzaldoixiine: ndla. from dil. ale., m.p. 174° ( 2 ), 170° ( 6 ). 
[This with IkuIk- Ac*/) yields 2,4,6-trichlori)-3-aoetoxybenzoaiirile, Ifta. from dil. 
AcOH, m.p. 82-83° (O).) 

O 2,4,6-Tfi^oro-3-hydr(nybenzaldelLyde ^-nitrpphenylhydrazooe: yd.-or. ndla., m.p. 
272-273° dec. ( 2 ). [From C in ale. aith 7 >-nitrophenyUiydrazine + 1 drop aq. (2).] 

8:1521 (0 I^MApIl, Kmna (to Nat. Aniline A Them. Co.). U.S. 1.776,803. Sept. 30, 1930; CtnU 
1931, I lu9: C.A. 24, S/O!) (1930). {2) HudaBnn, Beard, ./. Chem. Soc. IMl, 148-149, 163. (3) 
Lork. MnnntnL 55, 312 (1930). (4) I.U., Hwiba 137,923- 137.929. incl.. 138,180-138,183. ind.. 
April ID, 1930: (\m/ 1131, 11 1453. |5) Wciler (to F. Bayer A Co.). U.8. 1.532,790, AprU 7, 
1925; Cent. 1225, 11 352. (0) Kiaubc, her. 32, 123 (1899). 


3:3523 2A4,6-T£TRACHLOROPHENOL 


M.P. 116-117* ID 
116° |2| 13) 



CeHzOCU 


BeiL S.B. 522 


[For prepn. nf C from 2.3,4, 5-trtrachloroamline [Roil. Xri-6.30, XIIi-(313)I via diaaotisa- 
tion and rouctinn with aq. (65% yield) see (1); from 2 -aminf>-. 3 , 4 , 5 ,&-tetrachloF 0 phenol 
[Beil. X111-^)86| |3| via dmzotiaalion and oliminntinn of diazo group with ale. see ( 3 ); for 
formn. of V from pontaehlorobonzono (3:2390) with A72 Mc()H/NaOMc at 180° in H.t. 
for 7)^ hrs. n» by-prod, of the isomene 2,3,5,6-tetrarlilorophenol (3:3460) see (4).] 

C in aq. behaves as un acid, K at 25° - l.I X 10*^, and can be titrated with AT/IO aq. 
NaOH ID, Neut. Eq =2,12. 


2,3,4,5-Tetrachlorophenol methyl ether (8,3,4r5-tetrachloroaniBole): m.p. 83^ |3). 

[Reported only by indirect means |4).| 

8 | 8 , 4 y 6 -Tetrachloro|ihenol ethyl ether (2,8,4,5-tetrBGhlOfophenehde): unreported. 

2,8,4,6-TetrachlQniphenyl acteate: unreporteri. 

O 2A4,6-Tetrachlorophenyl bmizoate; m.p. 110* (4) (5). (Note that thia prod, de- 
presses m.p. of corresp. Lienzoate from the isomeric 2j3,4,6-tetrach]orophenol (3:1687) 
(5)1 

2,3t4,6-TetraGhloro^eAyl JV-phenylcarbamate : unreported. 

8:8588 (1) Tiessciub, Rec, trav. ehim^ 58, 11,5 116, 119 (1931). (3) Tiessens, Bee, trav. eMmr48, 
1068 (1920). (3) Bures, Hiivlinovn, Wfrdrnirft»a, 8, 101-107. 129-134, 158* 

157 (1029); Cent. 1121, II 140.3; i\A. 24, 2998 (1930). |4] Holleman. viui der Homo, Bsa 
Irm. ekim. 81, 748 (1920). (5) HoUoman. Rec irta. ehvn. 49 , 318-319 (1021). 



ai85»M:8m 


DinSION A 


M0 


BiVM M-mCHLOROCATICHaL 

(4f5*DiQUoropyn)oateehQl) 


GAOmOi BdLVl.788 
yk<BW) 
vh- 


Mjp. 116 -iir (1) 

105-106*’ (2| (3) 
(SMitK) 


OolorieBB ivr. from CHGla + CSj (1); ndls. from CbH« + pet. ether (2), C is eea. wd. 
in eold aq. from which it crystallises as a hemibydrate (1) fit is possible that the m.p. of 
105-106° observed by some workera may have beeo due to fomm. of this prod.). — C 
eryst from AcOH with 1 mole of solvent, vis., C.AeOH (1|. 

[For pre|». of C from pyrocatechol (1 : 1520) with HU^Cls (2 moles) or from 4-chloropyro- 
oateehol (3:2470) with SOiGIs (1 mole) see (2|.I 
(C with olver oxide in diy ether gives (1) 4,5-dichlorobcnsoguinoiiis-l,2 [Beil. Vlli- 
(338)1, ni.p. 94^ note, however, that C with this prod, forms a edrresp. quinhydrone, dec. 
abt. fi5M 

[C with Cls in AcOH gives (1) 3,4,5-trichloropyrooatpchDl (3:3448) eryst from aq. aa 
mcnohydrate, m.p. abt. 106-109° (1), 104-105° (4), 115° (5).] 

[C with PGlf gives (2) l,2,4,5-tetrachlorol3cn2(me (3: 41 15).] 

fi with N IIO aq. KOH titrates (1) as a monobasic acid, i.c.. Xeut Eq. » 89.5. « 6 
with aq. FeC3;i gives blue-green coloration becoming red on addn. of aq. NasCOs (1). 

C does not (6) condfikse with xanthydrol (1:5206) in AcOH (dif. from 4-chloropyio- 
catechol (3:2470)). 

4,6-Djchloropyrocttechol diacetate: unreported. 

4,5-Di6hlorqpyrocttechol dibenxoate [Beil. lXj-(72)]; m.p. 140.0-140.5° (1). 

i^-Dkhioropyrocateehol l-methyl ether (4,5-dichloroguaiaool) [Boil. VIl-783]: 
ndls. from pet. ether, m.p. 71-72° (7). [Prepd. Indirectly (7).| 

— 4,6-DuliloropyTocttecbol dimethyl ether (ifS-dichloroveritrole) [Beil. VII-783]; 
ndls. from ale., m.p. 85.5-86.5° (7). [From the preceding monomethyl ether with 
Mel + aq. KOH (7).] 

i:IM (1) Willstatter, MCUer, Bur. 44, 2184-2186 (1911). (2) Peratoner, (7oix. cAtm. &id, IB, 
I 322-224 (1898), (3) Frejka, Sefranek, Zika, CoH/ution Cxec/uUn. Chem. Commun. i, 243-244 
(1937). |4) Cousin, BvU. w. cAtm. (3) 13, 719 (1895): Ann. cAtm. (7) II, 483 (1896). |5| 
Jackson, Boswell, Am, Chan. J, IS, 526-527 (1906). (6) Fahre, Ann. cAim. (9) 18, 115 (1922). 
(7) Peratoner, Ortoleva, Qm. chim. M, 28, 1, 229-232 (1808). 

3:3580 6-CHLORORBSORCINOL OH CiHACl BeiLVl- 

aQo. 

MJ. 117° (11 

C eryst. from CsHs in eolorless ndls. of monohydrate, m.p. 67° (1), which on sublifflation 
in vae. yield anhydrous C (1). 

A is readily sol. in all usual sohrenta except U. pet; it rapidly absorbs aq. regeneratlDg 
above monrd^drate, m.p. 67° (1). 

A with FeCli gives bhiiih-purple color; A reduces boilg. Fehling sdn. 



m SQUOB Biasao-aiaiM 

C on bnttkuition (no daUflo (1|) jMdi MikRhB,A4iibnlnotaiai«^ ndin 

from Ao(HI or diL tio., m.pb 143* (1). 

«!UN fU HodaMm. WipulL /. Chm. 8oe. UM, 2g27. 


8:8860 l-CBLOR0.1A>-TiaFHBnTL- CgflifiL 

BIHrLm / V / V Vi-(S«) 

(" ChlorotriphaiyleUiyleiie ’’) ' y—/ V*— 

H.P. 117** <])|2) (a)(4) (5) 

116-117° (6) 

Calorlffie oryat. from ale. or pet. ether. — Insol. aq.; ad. ale. or It. pet.; fredy aol. either, 
acetone, bensenc, or CHCla- [For use of C in atimulatioo of action of eatroieiue honDooea 
aee (7); for aq. auap. oi C for medicinal use see {9).l 

[For prepn. of C from 1,1,2-tripiienylethanol-l (tenayl-diphenyl-carbinol) (Beil. Vl-721, 
Vli-(a54j| in AcC)H by treatment adth Cli at 3(M0°, then htg. to b.p. to remove AeOH 
and effect loae of HCl (87% yield), ace (1); from l,2-^ohlaro-l,lj2-triplienylethane (1) by 
btg. just above m.p. (115°) (100% yield (1)) or by refluxing 5 hrs. in pyridine (65% yield 
(1)) aee (1 ); from triphenylethylene [Beil. V-722, Vl-( 355)] in AcOH with Qs (I), in C^i 
with PCU (4), or in (3CU with SOsCts in pres, of diliensoyl peroxide (2) aee indin. refa.; from 
<d,iiHiiphenylacetophcnone (1,1,2-triphenylethanone) (tiiphenylvinyl alcohol) [Beil. 
VU-522, Vlli-(201)] (5) (3) or from triphenylaoetaldehyde |Beil. Vllr(292)) (fl) with 
PC1& see indie, refa.] 


I:SM (1) van do Komp, Slataiiigor, J, Am. Chm. Soe. tt, 1670-1881 (1941). (2) Tadroi, 
Nature 148, 53 (1941). (3) bchdnbtfg. Robson, Tadroa. Fahim. J. Chm, Sw. IMi, 1328. 

(4) Bergmann, Bondi, Bn. M, 14C7-1468 (1931). (5) Gardeur, BvU. aoad. roy. BBq. U, 07- 
100 (1897); Cent. 1617. II 662. (6) Danilov, J. Buu. Phys.-Chm. Soe. 51, 125 (1919); Cent, 
IM, 111 701. (T) Kribaon, SrhOuberg, Fahim, A'afurr 142, 292 (1935). (8) MaePhanon, 
Hobertion, Lancet (2) 2S7, 1362 (1039). (9) Collie A liupetial Chem. Ind., Ltd., Bril. 543.897. 
March IS, 1932; C.A. 10, 6313 (1942). 


3:3580 2-CHLORONAPHTHO- 

QUmONE-M 

(2-Chlor(Hv-Daphthociuinone ) 


118° 

(U 

117° 

{2) (3) (4) 

116-117° 

(5) 

116° 

m 

115° 

18} 

112°u.c. 

(0) 

iir 

(7> 



CjdHbOiCI Bea.Vn-730 
TOx- 


Yel. ndla. with pungent quinone odor from £1. alo. or dil. AcOH, ~ Vobtlle with Btem. 
— Ebb. jad. alo., CeHs; spar. jmi. ether. 

[For prepn. ,of C from naphthoquinone-1,4 (o^naphthoquiDone) (1:9040) by nonvnrabn 
with Gl| in AcOH to 2,3HHchlon>-l,4-dilm^l)2,3,44etinhy(lroiuphtli^ (*' o-najditho* 



A:«M 


3<!HLORONAPBTHOQUINONE-l,4 


342 


quiiione diAbride ”) [Beil VII-702] and Buheeqaent elimination of 1 HCI with NaOAe/ 
AeOH Bee (4| cf. (7|; from a-naphthol (1:1500) by conversion with Cls in AoOH to 2,2,4* 
tiichl(mhl-]uto-l,2*dibydronaphthalcne (Beil. Vll-087] and subsequent hydrolyaiB (with 
reaiT.f ) in boilg. dil. ole. or dil. AcOH see (5).] 

[For prepn. of C from 1,3-dichloronaphthalene (3:1310) by oxidn. with CrOg/AeOH 
see (81; from 2,4-dichlnronaphthul-l (3:3250) by oxidn. with CrOg/AcOH or HNOg/AcOH 
Bee |5) (9|; from 2-chlorn-l,2-diaininonaphthalene (2-obloronaphthylenecliamine-l,2) by 
oKidn. with 2% alk. KMnOt b<H‘ |2|; from 2-chluronaphtljol-l sulfonic aGid4 by oxidn. 
with MnOg in boilg. 50^ H 3 W 4 Rec (1); from 2j4-dinitronaphthol [Beil Vl-617, VIr(308)| 
by oxidn. with NaOC'l in IICl soln. (3) or llCl + JCClDg (10) sec indie. n*fB.; from sodium 
salt of 4-(/wulfobenzrneaao)naphthol-l (“Orange I") [Ibil XVI-27.5, XVIi-(2^)6)] by 
oxidn. with NaOCl in HCI aoln. see (3|.J 

[C on reduction might be expected to give 2-ckloro-l,4-dihydrox}'naphthalene [Beil. 
VI-975], m.p. 115-117°; note, however, that this ri'action h.as not actually br^f^n rerwried 
and that this prod, is also obtained by ^(>2 reduction of 3-rhliironapljtboi)uinQqo-i,2 
(3:4704).^ For study of oxidn.-reductn. potential of C sec (7) | 

[C with Og in AcOH give.s (4) (5) 2,3-<lichlorc)naphth(K|uinonc-l,4 (3:4857).] 

|C in boilg. a]c. with aq. NaNg splits out NaCl giving (909r yield (11)} 2-azidonaphiho- 
qainone-1,4, long yel. pr. from ale., m.p. 118° dec.) 

C with aniline on htg. (5) (6) in ale. Boln. (8) (0) gives 3-ohlonv2-anilino-naphthoquinonci- 
1.4 [B»l. X1V.168, XlVr(434)|, red ndk, m.p. 207-208° (10). 207" (8). 202-203“ (9) (6). 

C like many other quinones is able to form Diels- Alder tyt^e udrlurts with many con- 
jugated dienes [e.g., C with 2,3-dirocthyUmtadiene-1 ,3 (1:8050) gives an adduct which 
with aq. 5% NaOH and a little Na^S 204 at 70° reduces (with loi«s of hniogen ) to 2,:tHlimethyl- 
1,4-dihydroanthrahydroquinone which in turn Ufton oxidn. with air at 0'' gives (12) 2,3- 
dimethylanthraquincine [Beil. VIl-815, VII|-i425)], yel. ndls. from ale. or AcOH, m.p. 
210” (13), 209^ (14), 208-209° (15), 208° (10), 205-206° (17); note ul^n that this 2,3^- 
metbylanthraquinone is also obtd. (18) fnjni the initial nd<liirt with pvndinc in Hbsence 
of air, or (18) from C + 2,3-dimethylbutudicmi-],3 (1:8050; at 100*105 ' under press.— 
For behavior of C with 2-mptb.ylbuladicnc-],3 (ibopreoe; (1:8020* and with butadiene- 
1,3 Bee (18).] 

8-ChioronBphthoquuione-l,4-oxune-4 (3-chIiiro-4-nitrosonaphthol-l) [Beil. Vll- 

729]: ndls. from ale., m.p. 200° dee. (S) [rnim C with NlLjOll.lKH in ale. nn warming 

m 

2-QiloronBphthtM]uinone-l,4-(^-aitrophenylhydrazone-4) « l-O-nitrobenzeneazo)- 
2-diloroaaphth{il-l; m.p. 274'’ dec. (1). [From C with /^-nitnqihenylbydrazine (1); 
bJbo from 2-chJoronaphthol-l (3:1490) in ulk. solo, on rouphng with diazutized 
'p-nitroanilinc (111 

1:1181 (1) Hodgson. Rosenberg, /. Chevu Ind. 48-T, 2S7-2S9 (1929). (2) Jlnrlgson, Elliott, 
/. Chm. &oe. 1185, 1852. (.^) .Seyewetz, (^haix. fiuU. nor. rhim. (4j 41, 201, m (1927). (4) 
Zincke, Rchmidt, her. 27, 2757 (1894). (5) Ziiirke, Kugel iStr, 21, 10.30 1039 (18nH). (6) 
Rnssig, J, prakl. Chm, (2) 82, 41-42 (1900). (7) roniint, Fiei^er, J* Am Chm. lior. 41, 1872, 
1876 (1924). (8) CLeve, Bcr. 28. 935 (1890). (9) (Mere, Rrr. 21, 892-893(1888). (10) Flnge- 
mann, Ber. 15, 483, Note 1 (1882). 

(11) Fueer, Hartwell, J. Am. CAem. aSVjt. 57, 1484 (1935). (12) 1.0., Froiirb Addition 37,084, 
Jon 14, 1931; CrnL 1881, 11 124; C.A. 25. 4559 (193D. (13) Hariwti, Marrison, Brr. 84, 537 
(1931). (14) L. Ficser, M. Fiescr, J. Am. Chm. Sor. 57, 1081 (1935). (15) Fieser, .Soligman, 
Ber. I8» 1751 (1935). (16) Fairbrjurtie, /. Chm, Sor, 118, 1578 (1921), (17) rieser, Beligman, 
/. Am. Chm. Soe. 58, 2695 (1934), (18) I.G., Hrit 320,375. Nov. 7. 1029; Cent, 1888, II 807- 
809; [CX 84,2757 (1930)]. 
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3:SftS5 <»^HLOtU)-DIPBBliTL- CuHuQiCl rBdLa-674 

ACETIC ACID S / \>_(XX)H Dli-WW) 

(Diphenylchloroaoetic acid) ^ 

M.P. ISO'^ilec. (1) 

IIS’IIE'* dec. | 2 ] |3| 

[iSm ako oKhlarodij^yhuxtyl chloride (3:0885).] 

Tbla. from CGHg/lRr.; very e&s. roI. Igr. 

|For inrepn. of C from bf^nzilic acid (ex-hydroxydiphenylacotie acid) (1 :0770) with POGli 
uD warming (not hoilK.) until rod color hogins to appear (65% 3 ri«ld (3|) (4); with PClf 
(02.5% yield (1)] or IH'la (0H% >‘icld (i)) both at room temp.; aitht90Cl2dir6ctly at room 
temp. (^% yield ( 1 |) or witli s 6 ci 2 (3 molo.<;) in CCU at ord. temp. (5) ( 2 | see indie. lefa.; 
not(^, however, that bonzilic acid (1 :0770) with PUs (2 moles) at 120-130“ ( 6 ) or 100^ (7) 
or excees PC'U (.5 mules) in at room temp. (1) gives instead a-chlorodiphenylacetyl 
chloride (3:0885), m.p. TilJ'’; note also tluit l)cnzilic acid (1:0770) with large exoett (6 
moles) SOC^a refluxed for .several days gives (5) a-cUorodiphenylaectic acid anhydride 
IBeil. IXr (228^1, m.p. 129" |5H. 

[For prepn. of C from 0-o/u'bomethoxybcnzilic acid (2) with SOCI 2 see (2); for prepn. of 
C from er-clilorodiphonylacntyl cliloridc (3:0885) liy hydrolysis (even in moist air) see 

m 

C on reduction with TiCU in boilg. AcOH gives ( 8 ) diphenylacetic acid (1:0705), m.p. 
148". 

C (or its sodium salt) htd. under reduced press, at 125" for 10 hrs. gives (60-00% yield 
(9|) benzilide [Beil. X1X-1$7, XIXr(700)], mils, from ale., m.p. 106" (10), 104" (11) (5), 
10^1° (12), 192-103.5" (0) ItliC structure of this prod, ia disput<Hl, but it is either 2, 2,6,5- 
ictraphcnykl,lkliketodinx.Mne-1,4 (jr tetraphenyldip^ycolic acid anhydride). 

C with aq. K>SH (or XaSH) doc.^ net ( 21 ) give the exijected a-mercaptodiphenylaoetie 
ai'id (diphenylthioglycnlic acid) (IhiGlx'nzilir, acid) [Beil. Xj-(154)], but rather (apparently 
liecause of alkalinity of the soln.) benzilic arid (1:0770). 

[C with NaOMe (?) gives (13) a-methoxydiphcnylacetic acid (benzilic add 0-methyl 
ether) (Beil. Xj-(J52)|, m.p. 100" (13); note that various compounds prepd. by a wide 
variety of methods but all supixised to have this structure have been reported with m.p.'s 
aafoUowa; 00-100" (14), 102" (15), 106" (16), 107" (17). iJl-112" (18). 120-121" (0);note 
also that the correvSp. methyl ester, viz., methyl op-methoxydiphenylacetate, oil, b.p. 109- 
200" at 27 mm., lias boon preixl. (19) from a-bromodiphcnylacetyl bromide with MeOH.| 

[C with EtOlI/NaOlUt pves ( 8 ) cf. (13) a-etliox}'diphrnylBC.etic acid [Bdl. Xi-(152}I, 
tbla. from ether, m.p. 114-115" (20) ( 8 ), 114" (13), 113-114" (14); the corresp. ethyl ester, 
viz., ethyl Mtlioxydiphcnylocctate, appears to be unreporled.] 

C with Na pheiiolate might be ex]>nctcd to give o-phenoxydiphenylacetic add, but 
neither this reaction nor the ex))ectcd prod, is reported. — However, C with thiophenoL in 
CsHs refluxed 2 hrs. evolves HQ aud gives (22) o-thiopbenoxy-diphenylaeetiD add, eiyst. 
from 50% AcOH, m.p. 126-128" ( 22 ). 

[C with GsHe + AlCb gives normal Frierld-Crafta type reaction giving (25% yield ( 8 )) 
triphenylacGtic add [Beil. lX-712, lXi-(309)1, m.p. 265".] 

6 with various amines or amino compiis. splits out HCl giving the eorresp. qHaminodi- 
phenylacetic acid derivatives [c.g., C with NHj gives (13) o-aminodiphenylaoeUo add 
(dipbenylglydne), m.p. 245" (13); C with piperidine gives (13) o-piperidinodiplienylaieette 
add, m.p. 180" (13); for oilier cases see (13)]. 



8.^85 W-3:3raa 


DIVISION A 


3M 


C with bonshydnuidfi in GaHi Bplim out HO and yMdB |8) i^^wiuhydmindoHl^li^ 
aeelio add, m.p. 167-168" (8). 

C with exseaa SOGlt on wanning doea nd give the expected oc-chlorodipfaenylieetyl 
ddoride (3:0885), in.p. 50". but rather (5) o^Morodiphenylaiietic acid anhydridBi m.p. 
120" (5). 

C in pyridine on htg. at 100" (23) evolves COi presumdbly yielding beniohydryl oUoride 
(oHshlor^phenylmethane) (3:0060) as its quaternary salt with pyridine. 

Methyl a-chlorodiiihenylacetate: oU, b.p. 106" at 16 mm. (4). [From C in dioxane 

Boln. with diasomcthane (100% yield) (4); note also that this ester with Cu bronie 
refluxed in for 5 hrs, then evaporated in air gives (4) the peroxidet m.p. 151- 
152"| of dimethyl fcetraphcnylsuocinate.) 

Bthyl a-chlorodiphenyUcetate; cryst. from ale., m.p. 43-44" (24) (6), b.p. 185" at 

14 mm. (24). [FVom C with EtOH + dry HCl (10) M in pres, of CaHe bb directed 
(90% yield (25)), or from o-chlorodiphenylacetyl chloride (3:0885) with EtOH (fl), 
or from ethyl benzilate (1:2086) with PCb (6).] 

a-Chlorodiphenjlacetamiderm.p. 115" (6), 111-113" (26). [fVom o-chlorodiphenyl- 

aoetyl chloride (3:0885) in ether with NHa gaa (6) (13).] 

a-Chlorodiphenylacetanilide: m.p. 88^ [See text of a-ddorodiphenylaoetyl 

chloride (3:0885).} 

8:1585 (1) Setlur. Nadkarny. Proe. hidian Acad. Sci, 18-A, 26B (1940); C.A. 85 , 1398 (1941). 
(2) McKenzie, Tiesslie, Brr, 61, IGO-lOl (1928). (3) Bistnycki. Herhat. Ber. 85. 145 147 (1903). 
(4) Schlenk, Hillcmaiio. Kodloff, Ann. 487 , 1.38, 134 (1931). (o) Stolid, Bir. 43 , 2471-2473 (1910). 
(6) Bickel, Bn. 28, 1537 1539 (1889). (7) SlaudinRcr, Ann 856. 72^73 (I'lOT). {h) Aapelund, 
Ada Acad, Aftoenjtu Maih, et Phya. 6, No. 17. 17 pp. (1932); Cent. 1038. 1 782-783, C.A. 88, 
6441-6442 (1934). |9) StAudinger, Dyrkcrhuff, Klever, lluzirka, Bn. 58 , 1087 (1925). (10) 
KUnaer, Standke. Bn. 21, 1213-1214 (1880). 

(11) Einhorn, Mettlei, Bfr. 15, 3642 (1002). (12) ^taudiiigpr, Ber. 44, 545-547 (1011). (13) 
Setlur, Kothare, Nadkariiy, J. ['nt*. Bombay 12>A, Ft. 3, 6h-70 (194.3); C.A. 88, 3250, 1739 
(1944). (14) Klinger. Ann. 8M, 371-372 (1912). (15) Schleiik. Bergjjiajkn. Ann. 464, 38 (1928). 
U6) Kohler, Laraon, J. Am. Chm. Soc. 58, 1521 (1936). (17) Ziegler, ThielmBiui, Bn. 51, 
1741, Note 8 (1923). (18) Staudingcr, Beresa, Ann. 886 , 271 (1911). *(10) Itergmauu, IXijMe, 
Ann. 488, 76-77 (1930). (20) Solkuid, Peachekarowa, J. Hum. Phyt.~Chm. Soe. 46, 488 (1914); 
Cent. 1814, II 1269. 

(21) Bistriycki, Brenkeu, Belv. Chim. Acta 8 , 465-466 (1920). (22) BisLrsycki. Hist, Hth. 
€him. Acta 8, 585 (1925). (23) Beni, Afti iat. Vcfieto aei., Sei. 11, M, 167-182 (1935)* Crnl. 
1887, II 3605; not in C.A. (24) Klinger, Ann. 888, 262-203 (1912). (25) AdiokM, J. prakt. 
Chm. (2) 158, 91 (1938). (26) Bteukopf, Ber. 41, 3593 (1908). 

a:8AM nENTACHLOROBBHZM, C^Cl CrHaf B«U.V-304 

(DDCHLOSIOB a/ ^CHCl, Vi-dM) 

Ci Cl Vr- 

ILP. 119.5° (1) BJ. 334° <2) 

109° (2) 199°cor.«tiSnm.d) 

Coloriett Ifts. from ale.; eae. sol hot, spar. sol. cold, ale. 

(For prepn. of C from 2,3,4,5,0-pentadilorotolueDe (3:4937) with Qg at 210-230" as 
directed (70-80% yield) see (3); for fnrmn. of C from benzol (di)chloridB (3:6327) with 
Cl| in pres, of 1| -h SbCls see (2); from pentachloroKircinol [Beil. Vll-576, Vlli-(823)] 
with FQ» (2 moles) at 230" for 12-16 hn. (together with hexacldorobeniene (3:4039]) 
see (1).) 

C is unaffected by aq, even in sA. at 300"; however, C on hydrotysis with cone. HiSOb 
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SOLIDS 


siMiM^Siaea* 


tt M^un* or «ith iuBig. BiSOtot 4(HiO* givn (90% field (31) (4) penieehlorobeniaUe* 
](jd»(3:ttn),in.p.m0'’ (3). 

•:lill (1) Zkdis, voa der Unde. Btr. M, 818 (ISKQ. (I) BaOitein, Kuhlbarg. Awl 111^ 
8(NM08 (1880). (S) Lork, Sir. fl. 1838 (1038). (4) Bt$« and Co., 0«. 24S, 416, ttb. 10. 
10l3;'Ceii(. UU, 1 SIR; [C.d. i, 2208 (1012)]: DS. 008,140, Joly 18, 1011; IC.A. 8, 2004-3008 
( 1011 )). 


8:8600 l^e-DICHLOSOHAPHTHOL-S 


U.P. 119.5° (1) 



CioHaOCI) 


BeiLVI — 
Vfr- 
v^(eo4) 


Ndb. from hot Igr. 

(For prepD. rmm l-chloronaphthol-2 (3 : 1700) by ectn. of Cl| in sunlight see (1).] 

C on reduction with FeSOi + NaOH yields ( 2 ) O-ehlorDnaphthoI-2 (3:3500), nt.p. 118* 

( 2 ). 

I;MN (1) Ruggli, Knapp, Mars, ZinnMrniaiin, Hrb. Chin. Aeta U, 1050-1081 (1020). (8) 
Hersberg, Bpenider, Schmidt (Ui I.O.), Ger. 431,165, June 30, 1026; Cent. 1086 , II 1106. 


3:3634 DICHLOROMALBIC ACm CI-(>-C(X)H C 4 H 1 O 1 CI 1 BeU. 0-758 

a-t-COOH ^ 

HP. 119-130'’ ID 
118.5-110° | 2 ) 

118-119° (3) 

116° (4) 

[1800 also dichlormaleic anJtpdride ( 3 : 3636 ) and dickloramalgtjl (di)chhride ( 3 : 6197 ).] 

Ndls. from Isr./pther. — Eas. boI. aq.; boK alc.j AcOH; inaol. CsHbp CHCb, CS|. — 
Note that C on htg. very readily loBes H 2 O and is converted to dirhioromalcic anhydride 
(3:3635); the m.p/s observed for C are probably actually those of its anhydride. 

Note also that, although the Btruciure oorresp. to C should he capable of eristing also 
in the geometrically iaomerio (itma configuration, no such dichlorofumaric acid or ita d^ 
rivatives has ever been reported 

{For prepn. of G from furfural (1:0185) in cone. HCl noln. with CL 2 (30% yirid) flee 
|5); from diohloromaleinaldehydenacid (“ muoochloric acid”) [Beil. 111-727] by oridn. 
with fumg. HNOs on stdg. at ord, temp, for several days ( 100 % }ield (4)) (2) see indie, 
refs.; from a,^chlnn>°^(trichloroacetyIlacrylic acid (" perchloro-jSnacetylacrylic acid 
(Beil. in-733| by hydrolytic cleavage with aq. NaOH (chloroform is also formed) eee 
(3); from hexaeblorocyclohexen-l-diDDc^3,6 [Beil. VlI-574] by hydrolytic cleavage with 
10% aq. NaOH (trichloroethylrae (3:5170) is also fonned] see (1); from hexaefalorocyeb- 
hexen-lHlione-3,5 (” hexachlororesorcinor’) (3:3470) ( 6 | or from 2,2,3,4,6,6,6-het)tfr< 
ohlor(ihexen<3<ine^^ku!id-l [Beil. IU-735, IIli-(25s5)] | 6 | with large exoeaB dil. aq. Ca(OGl)t 
eee indie, refs.] 

[For formn. of C from 3,4^chlomfuroic acid [Beil. XVIlI-282] by oxidn. with bo9g. 
dil. HNO| (7) or from 3 , 4 ,Mriehlorofuroic acid [l^il. XVllI-283] by oxidn. with hot dil. 
HNOi or odd Br^/aq. (7) see indie, refs.; from pyrrole with aq. NaOCl (other prodi, aie 
ako fonned) eee ( 8 ).] 
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DIVISION A 


346 


C behaTBB normally as a dibasio add: e.g.| C on tatration with standard dlL nq. alk, 
gives Neut. £q. 92.5 (2). 

(Sdta: for List, Nii|A.HA NaItt.HiO, C11A.H2O, Fh£.H]0, 

NiX.2H20 see (4). — Bai.2HH20 (3|. — Agsl, white ndls. which explode on htg. (3) 
(3) (9).] 

Dimethyl didiloromaleate; oil, b.p. 225° (9). [From dichloramBleic anhydride 

(3:3635) in MeOH with HCl gas on boilg. (9). -- This prod, with aniline at 100° 
yields (4) dimethyl a,^-dianilinomBJnBte, cryst. from ale., m.p. 172° |4|.] 

Diethyl dichloromaleate: unreported. 

Dichloromileinmiide [Beil. XXl-401]: ndls. from aq., m.p. 179° (10). [From di- 

ehloromaleic anhydride (3:3635) with urra on htg. at 110-115° |10).] 

N-Phenyldichloromoleinimide (dichloromalcanil) [Beil. XXl-402]: oolorlees Ifts. 

from MeOH, m,p. 203°. [Reported only by indirect means.] 

Dichloromaleic disnilide: see under text, of dichluromaleyl (di)chloride (3:6197). 

S:I8M (1) Zincke, Fuchs, Ann. W3, 19-22 (1892). (2) Stelling, Z. physik. Cfusm. B-M, 424 
(1034). ( 3 ) Zincke, von Luhr, Btr. 25, 2230 (1892). (4) Salniouy, SimoniH, Ber. 88, 2588- 
2590. 2594-2596. 2598-2599 (1905). (5) Leder, Kusb. 48,297, Aug. 31, 1930; Cent. 1867, II 
288. |6| Zincke, Fuchs. Ber. 26, SOO-OJO (1893). (7| Hill, Jackson, Am. Cium. J. 12, 43^, 
124-125 (1890). (H) Cimnipiiin, Rilher, Ber. 17, 1743-1744 (1884). (9) Kauder, J. praki. Chm. 
(2) n, 5-6 (1885). (10) nuiilap. Am. Chem. J. 18, 333-334 (1896). 

0 


CI-C-(f 

3:3635 DICHLOROMALEIC AinmnUDB CACI, Bell. ZVII • 434 

/ XV1I| 

a-(l!-c' 

MeP. 1]S>-120° (1) (2) 

119.5° (3) 

119° |4) (8) 

117-118° (5) 

[iSee afro dichloromaleif add (3:3634).] 

CdoriesB ifts. very r^. sol. ale., ether, CVHi;, or sublimablr. 

[For prepn. of C from dichloromaleic arid (3:3634) by htg. see (1) (2) (10); for prepn. 
of C from maleic anhydride (1:0625) with (^2 at 130° in pres, of Pe (80% yield (7)) or 
from chlorofumaryl dichloride with Cb in pres, uf Fo (8) see indie, refs.; for prepn. of C 
from furoic add (1:0475) by conv. with MnQs + HCl to mucochloric add, OCH.CC]= 
CQ.COOH [Beil. 111-727] (9), and Bul)Re(]uenl treatment with fumg. HNOs |4) (9) or 
from 3,4-dichlorofuran (9) by nxidn. with fumg. HNOj (9) see indie, refs.; for fonnn. of 
6 (together with other products) from diethyl tartrate (1:4256) ^\ith PCfr for 7-8 hrs. 
at 100° see (6); from either dich]oromaleo(di)nitrile (m.p. 58-59°, = 1.32501, no 

1.48B24 (12|) or from dichlorofumam (di)nitrile (m.p. 60.0-60.5°, - 1.32543, » 

1.48845 |12|) by hydro!, see |12).] 

C is itself spsT. sol. aq. but slowly dissolves (1) (6) yidding a soln. of dichloromaldc 
add (3:3634). 

C with FClb yields |8) dichloromaleyl dichloride (3:6197). 

C with 1 mole anthracene (1:7285) htd, for 10 min. at 170° gives 100% yield (4) of 
snlbiwoene-OylO-endo-dichloromaldc anhydride, ndls. from acetonitrile, m.p, 235° (4). 
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C with 1 mide urea hid. to 90-06* for 20 min. jndda (11| dichloromeleio acid monoureide 
[Beil. 11148], m.p. 168* dec. (11); tbie prod, on fusion or tbe original system htd. at 110- 
115* yields (11) dcUoromaleiniimde [^1. XXl-tOl], m.p. 179* (11). 

C on htg. with aniline (0) yields (ii-ehloro«4nilinomaloin>a'*ieoani] [Beil. XV11465], 
greenish yel. cryst. from ale., m.p. 188.7-190.2° cor. (9), 187° (10). 

ItSm (1) Ciamidan. Bilher, Ber. It, 2390 (1883). (2) Zincke, THicha, .dtM. W, 20-22 (1992). 
(3) Kaiider, J. mkt. CKrm. (2) U, 4 (1886). (4) Dids, Thide, £«r. 71, 1173-1178 (1038). 
(6) Leder, J. pnAt. Chrm. (2) 130, 271 (1931). (6) Patterson, Todd, J. CAon. See. IMO. 1708- 
1771. (7) Leder, Russ. 43,419, June 30, 193.6; Cent. 1981, 1 1310; C.A. 81, 7447 (1937). (8) 
Vsndevelde, Butt. aead. niy. Belg. (3) 87, 080 700 (1900); CmL lHI, I 404. (9) Shepard, 
Winslow, Johnson, /. Am. Chem, See. St, 2088-2089 (1930). (10) Bolmony, Himoois, Rer, 88, 2688 
(1906). 

(II) Dunlap, dm. CAcm. J. 18, 33.3-334 (1890). (12) Miimniiierts, Butt, dame lei., dnsd. 
Toy. Bdg. (6) 27, 870-697 (1944); Cntt 1911, 1 616-016; C.A. 38, 3021 (1944). 


3:3660 8,8-DICHLOROBAPHTHALENE 


UJ>. 120° ID 

119.0-120.6° (2) 
119.0° (D 



BelLV.044 

V,- 

Vr(446) 


Spar. Hol. cold, ean. hoI. hot ale. or ether. 

[For prepn. of C from naphth£vlenel(*irachlordp-l,2,;i,4 (3:4750) by htg. with Agi^O 
in s.t. at 200** (1) or (in Hmall yield together with other prods.) by boilg. with alo. KOH 

(3) (4) eec indie, refs.; from l,2,34richlQronaphthaJene (3:2125) with Na/Hg in ale. see 

(4) .J 

[C on monnsulfonation in CSg with ClSOaH fields (4) mainly 2,3^ichloronaphthalene- 
Bulfonic acid-8 |Hoil. Xl-164] (corresp. Bulfouyl chluride, m.p. 142°, ocirreBp. aulfonamide 
m.p. 2ri8°) accompanied by 2,:klic|]loronaphthaicneBiilfoiiic acid-d (7) [Beil. Xl-183] 
(corresp. eulfonyl chloride, m.p. 178°).] 

S:a065 (1) Leeds, Everhurt, J. Am, Chm. aSoc. !S, 21l)-212 (1880). (2) Hampaou, WeuaberfBr, 
J. Chem. Sue. IM, 304. (3) Widuiau, Btr. 15, 2162 risS2). (4) lArmstroug, Wynne. Chm. 
Newit 81, 273'275, 284 (1800). 


0 

II 

a c 

3:3990 M-DICHLOROPHTHALIC N, ('sHsO,Cls Beil. ZVO- 483 

ANHYDRIDE 1^1 ^ XVni.(253) 

C 

I 

MeP. iaO-lSl° cor. (U 
120 - 121 *' | 2 ) 

[iSee aUo 3t4-dicMoropAt5aiM add (3:4880).] 

This, from CX^U; sol. in CsHbi toluene, CHCb. 

[For prepn. of S from 3,4-dichlorophthahc acid (3:4880) by protracted htg. at 220° 
see (2); for fotmn. of C (together with other isomers) from phth^ic anhydride (1:0725) 
with Clit at 240° in pres, of Fe or Fe salte (3), from phthalic anhydride or 3-cbkirophthiilic 
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anhydride (3:3000) with Cl| in rtimg. HilSOi in pres, of Ii (4) ( 1 ), see indie. Teffl.] (For 
aepn. of 6 from ieomerio dichlorophthalic anhydrides by means of sahs of oomBp. acids 
see |4) (1| (13); by means of differential faydrolysiB with HsSOi (prods, with no o^orine 
BQoh as 4,5-dichloTophthalic anhydride require H 18 O 4 of 98-100% eoncn.; those with 
one o-chlorine such as C hydrolyse with fi&-95% H 2 S 04 ; those with two a-cUorines siieh 
as 3,6-diehloro- or 3,4,5,0-tetrachlorophthalic anhydrides hydrolyse at H 2 SO 4 oomAB. of 
ksB than 50%) see (5).] 

C didvd. in abs. alo. yields am of the two known acid esters, Tiz., 3,4-dichloro-2-car- 
bethoxybensoic acid, pr. from dil. fdo., m.p. 104'* ( 6 ); see also under 3,4^ichlorophthaliB 
acid (3:4880). 

[C with PCIb htd. in s.t. at 200 ° for 6 hn. gives exclusively ( 6 ) panido^,4rdichlorophthaloyl 
dichloride (3,3,6,7-tetrachlor(iphthalide), ndls. from CaHe, m.p. 133° ( 6 ) (this prod, shaken 
with abs. ale. susp. of CaCOa for 10 hrs. yields ( 6 | 0|7-dicbloro^,3-diothoxyphthalide, pr. 
from pet. ether., m.p. 70° | 6 ), which depresses m.p. of normal diethyl 3,4-dichlorophthalate, 
m.p. 80° ( 6 ) to 60°).] 

6 with 1 mole NHiOH.HCl + NaiCOi in aq. as directed ( 2 ) yields 3,4-dichlorophthBlyl- 
hydroxylamine (J^-hydroxy-3,4-diGhlorophth!ilimide) [Beil. XXl-504], ndls. from MeOH, 
m.p. 213-219° (2), 216-219° (7) (this prod, with boilg. aq. NaaCOi yields (2) (7) a mixt. 
of 3 , 4 -dichloro- 2 -aminobenzoic acid (3,4-dichloroiinthranIlic acid) [Beil. XlV-367, XIVi- 
(540)1 and 5,0-dichloro-2Huainobenzoic add (5,6-dichlDroanthraniiic add [Beil. XIV- 
368]). 

[C with steam passed over cat. at 38(M20° loses GOs presumably yielding ( 8 ) 2,3-di- 
chloTobenzoic add (3:4650) and/or 3,4-diohlorobenzoic acid (3:4925).] 

[C with hydroquinone (1:1590) + H|BO| htd. at 190° and afterward treated with hot 
cone. H 2 SO 4 (9), or G with AICI 3 + NaCl htd. at 200 - 220 ° for 45 min. ( 10 ), or C with 
p-chlorophenol (3:0475) htd. with fumg. H 2 SO 4 + HiBOi (11), gives 5,6-dichl(iro-l,4- 
dihydroxyanthraquinonc ( 5 , 6 -dichloroquini 2 arin) [Beil. VI11]-(715)], red. ndls. from 
AcOH, m.p. 239° ( 10 ), 208° (9) (diacetatc, m.p. 170° ( 10 ), 140° (9)).] 

[For study of behavior of 0 with o-chlorotoluene + AlCb see (12); for use of C with 
dibeozanthrone derivs, in prepn. of vat dyes see (13); for reactn. with TMsrcBol see (16).] 

C on fuzion with urea yields (14) 3,4-^chlDTophthBlimide, m.p. 348-351° (14) (for use 
in prepn. of pigments of phthalocyanine type see (14) (15)). 

C (1 pt.) dislvd. in 5 pts. boilg, AcOH and treated with 1 pt. aniline gives on coding 
97% yield 3,4-dichloropliLhalanil [Beil. XXli-(391]], ciyst. from AcOH, m.p, 181-181.5° 
cor. (1), ndls. from ale., m.p. 179-180° (17) [note, however, that on protracted lilg. with 
excess aniline one of the two nuclear halogens also reacts, e.g., 0 (1 pt.) boiliHl with 3 pts. 
aniline for 10 hrs. gives 4-dilaro-3-anilinofditha]ani], cryst. from ale., m.p. 159.5-160° cor. 
( 1 ); note also that under certain conditions both halogens can be removed, e.g., 3 , 4 -di- 
cfaloropbthalanil (above) on refluxing 6 hrs. with aniline + anhydrous Na 2 COi + Cu gives 
(10% yield (17)] ^kinilinophthalanil, or.-yel. pr., m.p. 144.5-145° (17|.] 

C on saponification with standard alk. (Bap. £q. = 108.5), followed by acidification, 
yidds 3,4-dchloTQphthalio acid (3:4880) q.v. 

l;liN (1) Pratt, PerkiiiB, /. Am, Chem. Soc, 48 , 215-217 (1918). (2) Villiger, Ber. 48 , 3542- 
3644 (19U9). (3) Dvuruikoff (to Monsanto Chom. Co.), U.S. 2,028,383, June 12, 1033; Coni, 
liN. 1 2830; C.A. It, 1394 (1036). (4) Ref. 2, pp. 3538-3541. (5) Imperial Chem. Ind., Ltd., 
French 740,954, Aug. 2, 1933; Cent. 1938 . II 2748-2749. (6) Kirpd, Jaluechka, Lessak, Ber, 
• 8 . 1333-1334 (1635). (7) B.A.S.F., Ger. 216,749, Dec. 6. 1909; Cent. 1919 , 1 310. (8) Jaeger 
(to Sdden Co.), U.8. 1,904.516, June 26, 1934; Cent. 1914 , II 3047. (9) Frey, Ber. 49 , 1362- 
1363 (1912). (10) Waldmaun, J. prakt. Chem. (2) 119 , 00 (1031). 

(11) Scottish I^eu, Ltd., Banghfun, Hooley, Thomas, Brit. 839,689, Jan. 8, 1931; Cent. MS, 

1 2095. (12) Keimatau, Hirano, J. Pham. Soc. Japan, 49.20-26, 158-168 (1929); Cent. 1919 , 
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I«88;in%'11308. (18)IiBp«riiaa>em.liidMUl,8fam,neiiiMa.Btit.»S,a4,J)»«.U, 
ISai; CniL im, 1 1358. (14) Imperial CJimn. Ind.. ltd.. Huhw, Uuataad, firit. 880,149, 
Apr. 37, 1938: Freneh 737.892, Dee. 10, 1932; Cent. 1911, H 794. (18) Tborpe, UoatMd, llHima 
.(to SeottUi Djfm, Ltd.), Brit. 389^42, Apr. 30, 1983; Cent, im, H 8769. (16) Knaidbeek, 
ISlauiiit, Bar. 15, 306, 815 (1922). (17) Mariott, BoUiuoii, J. CKm. Sob. 1118^ 137. (18) 
Bodpon, /. Sob. Byeri CoburMto 49, 215 (1933). 


3:8790 4>CHLOROBAPHIB<IL-l 


HP. 120-131' (1) 

130-180.5” (2) 
130° (3) 

110-117” (4) (26) 

116” (5) 


OH CiiHtOCI 

CQ 


Me VI -611 
Vli^(808} 
V1|.(5M) 


Ndh. from dil. ale. or from GHCli. — Very eas. boI. org. boIv. — Sublimes ia ndh. 
Volatile with steam but less so than Z^shloronaphthol-l (3:1490) (use in sepn. from latter 
l«))> 

[For prepn. of C from ^'»-(4-GhloronaphtLyl-l) carbonate (itself obtd. from 
naphthyl) carbonate in AcOH with CI 2 in pres, of SbCU (5)) by hydrolysis with ale. KOH 
see (5); from 4-chloronaphthyi-l p-toluenesuJlonate (itself obtd. from o-naphthyl p* 
toluenesulfonaie in CCI 4 with CI 2 + cat. (7)) by hydrolysis see (7); from o-naphthol 
(1:1500) with in CHCls as directed (yielda: 20-60% |1), 42% ( 6 ), 27-^% fB» 
(26} (the isomeric 2-chloronaphthQl-l (3:1490) is also formed) see indie, refs.; from 1,4- 
dichloronaphthalcne (3:1655) by htg. w'ith MeOH/EOH in copper-lined autoclave 20 
hn. at 190-200*’ see (9); from ^hloronaphthol-l-siilfoDic acid -6 (10) (3) by hydrolysia 
|10) or reductive cleavage with Na/Hg (3) of the — SOgH group see indie, refs.; from 4- 
chloro-l-hydroxynaphthoic acid-2 [Beil. X]-(]46)J by htg. in naphthalene or nitrobenaene 
in pres, of aniline (yield: 81-89%) see ( 2 ); from 4-chloronaphthyl-l MgBr in eth^ by 
oxidn. with dry O 2 see (4).] 

C with eSz in AcOH yields (4) 2,4-dichlnrDnaphthol-l (3.3250), m.p. 106° (4); C with 
1 mole Brs in AcOH gives aim. quant, yield (11) 2-bromo-4-chl()ronaphthol-l ; ndls., m.p. 
96“J11|. 

[C with 0.5 mole SCla in CHCli gives (70% yield ( 12 )) bii8-(4-<;hloro-l-hydroxynaphthyl-2) 
sulfide, colorless ndls. from hot air.., m.p. 172” dec. (12); for reactn. of C with 2^ydroxy» 
naphthalene-i-flulfenyl bromide (13) (14), or with Sda H- j9-naphthnl (15), see indie, refs.] 

[C undergoes many condensations with various types of epds.: e.g., for condeosatioo 
of G with formaldehyde (16) (17), with 2,&-&u-(hydroxymethvl)-4-mcthylphenol (18), 
and Use of itrods. os mothproofing opds. see indie, refs.; for condensation of C with napfatha- 
lene^,3-diCQjboxylic acid anhydri(le [Beil. XYlli-(266)] see (19); for condensation of 
C with malic acid (1:0450) or with ethyl acetoocetate (1:1710) or with ethyl methyl- 
acetoacetate (1:1712) using H 2 SO 4 or PsOb yielding naphthapyrone derivs. see ( 8 ); for 
oondens. of C with 2,3-diGhloronaphthoquinone-l,4 (3:4657) for uac in prepn. of vat dyes 
we (21).] 

[G with maleic anhydride (1:0625) + AlGla + Nad hid. H hr. at 210 - 220 ” gives 02% 
yield (20)) lO-ohloro-l-hydrDxyanthraquinone-4,9, dark red ndla. from GiHa, m,p. 26&- 
206”; similarly C with citnioonio anhydride (1 : 1135) yields ( 20 ) both lO-chloro-l-hydrogy- 
2-methyl- and 10-chloro-l-hydrDxy-3-methylanthraquinon&4,0.] 
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|C with 2,4-dmitrotolueiie fonns a moL cpd., iii.p, ft6^ (22|; C with 2,4^iutroamaole 
foimg a mol. opd. (22); for uae of these as fungicides see (22); for use of C as diainfectant 
see (23)1 

C with PkOH in CHCls (6) fonns an unstable mol. cpd., C.FkOH, or. ndla.i m.p. 171” 

(6) . 170-171” (4) (1). 

0 with FeOb or Ca (001)2 in neutral soln. gives blue ppt. (5) (4). 

C in ale. (10 pts.) treated with cone. HCl (5 pta.) and then with NaN 02 (0.4 pt.) yidds 
(2) 4H:hlQronaphthoquinone-l,2-axime-2 [Beil. Vll]-(ti85)], purified via the beautifully 
erystg. dif. sol. red sodium salt, from which HQ ppts. the free oximci pale yd. ndJs., m.p. 
157” (2). 

0 4-Chloro-l-naphthyl acetate: cryst. from Igr., m.p. 44” (4) (26). C with 

AcCl (2).] [For kYies rearr. of this acetate to 4-chloro-i*hydroxy-2-naphthyl methyl 
ketone see (24).] 

4-Chloro-l-naphthyl benzoate: ndls. from ale., m.p. lOO-lor (25). [Heported 
only by indirect means (25).] 

1:1731 (1) Hast, Brr. 44. 1337 (1011). (2) Bcissert. Btr. 44. 867-8fi9 (1911). (3) IViedlOnder, 
KBrsniesduis, Schenk, firr. 55, 50 (1922). (4) Bodroux, BuU, soc. rhm. (3) 31, 35-36 (1904). 
(5) R6verdin, Kauffmaiui. Bir. 28, 3051-3053 (1895). (0) Leaser. Ciaii, Brr. 54, 072-973 (1023). 

(7) Akt.-Gcs. fiir Aniliii Fuhrikiukni, Gcr. 240, 03h, Oct. 26, 1911; rV7t^ ]|lll| 11 150.5. (8) 
Chakravarti, Dugehi, J. jTidian Chm. Sov* 13, 651 053 (1930). (9) Sue. d'expluituLioii des 
bievets 0. Matter. l^Vcnch 807.536, Jan. 14, 1937; Cent. 1437, I 4560; C.A. 31, 5382 (1937). 
(10) Kallc and Co., Ger. 343,147, Ort. 28. 1921; CenL 1422, If 144. 

(11) Willstiitter, Schulej', Bfr. 41, 367 (1928). (12) (*lirii9to|ilier. Smiles, J, Chem. Soc, 141, 
717 (1912). |13) Sievciisoii, Smiles. J. Vhfm. Bw. 1434, 1744. |14) C hild, Smiles, J. Clu-m. 
5oc. 1421, 957. (15) Lenhcr, Gad. /frr. 58, 2558 (1925). (16) Weiler, Weiik, SlfMUT (to I.G.), 
U.S, 1,707,181, March 20, 1920; French 651,646, Fob. 21. 1029; Cmi. 1424, 11 409. (17) I.G., 
Austrian. 124,284, Auk. 25, 1031; 1431, 11 3176. (IS) W'dler. WVuk. Stdtter (to I.G.). 

Ger. 542,066, Jan. 20, 1929; Cent. 1432, 1 3014. (19) Krnnricin, ViilUnfinii (to I.G.), Gei . 518,925, 
March 10, 1931; Cefit. 1431, II 27Sfl. (20) Wdriiiiuiiii, I’optie, Ann. 527, 190-193 (J037). 

(21) Maeuiieheu (to I.G.), Clcr. 401,650, June 25. 1038; Cent. 1128, II 715. (22) LG.. Gcr. 
402,151, July 6, 192K; CnU. 1424, 1 2086. (23) HeatlinK, Pkam. ./. 138, 321-322 (1037) ; Chemist 
and Druggibi 120, 392-393; Cent. 1437, II 2208. (24) Chakravarti, Bagclii, J. Indian Chrm. Moc. 
13, 602 (1936). (25) Autenrieth, Muhliiiidiaua, i/cr. 44, 74^ (1007). (26) Arran, Shah, J. Univ. 
Bombay 14, Pt. 5, 131-134 (1942); C.A. 37, 033 (1943). 


3:37/10 2,6-DICHLOROBENZO- 
QUINONE-1,4 

(m-Dichlurobcnzaquinoue) 

M.P. ]21'’cor. (1) 

121 ” ( 2 ) 

120 , 5 ” ( 3 ) 

120 ” ( 4 ) ( 5 ) ( 0 ) 

m 114 } ( 17 ) 

120 - 121 ” ( 7 ) ( 8 ) 

IIB” (12) 

[See nbo 2,0-duAZoraki/drogutnonc (3:4600).1 

YeUow oryst. from CisHe or Igr.; yellow pr. from ale, or AoOH. — C is somewhat sd. 
boilg. aq. or cold ale.; eas. sol. Lot ale.; sol. CHQj. — Sublimes far bdow m.p,; valatile 
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with BtttiiL'— C tunu Bkhi leddiBh brown. [For liudy of photochem. doeampn. of ale. 
aoht.Bee{43).] 

[For prepn. of C from 2,&dichl(iirohydrQquinoDe (3:4600) with CrOi (7) or with musem 
aq. fl<>hi. on wanning (0) see indie, refs.; from 2,4,6-triehk)rDphenol (3:1673) on 
oaddn. with CtOz in AcOH at 30-40^ (yields: 69% (3), 27% ( 10 )) ( 2 ), with cold fmng. 
HNOi (25% yield (11)) ( 6 ), with mixt. of fumg. HNCh + eonc. H 2 W 4 02), with PbCh 
in AcOH or in C^He ( 10 ) or in ale. with HNOs (13) (14) cf. (10), see indie, refs, (note that 
in addn. to C the crude oxidn. prod, contains also 2^shloro-6-(2',4^6'4richlorophenoxy)- 
ben8iiquinooe-l|4, m.p. 134-135'’ (10), and 2,6-5ia-(2',4',6'-trichlorophenoxy)l>enaoquiiMme- 
1 , 4 , m.p. 245^ ( 10 ), which resemble G in appearance, composition, and behavior); from 
2,6^1ichlon>4-fluarophenol ( 8 ) or its dimethyl ether ( 8 ) or from 2,6-dichlon>>4-brom0pfaeDQl 
( 11 ) with ice-cold HNO 3 (D = 1.5) see indie, refs.; from 2,&-dichlaro-4-nitrophiniQl [Beil. 
VI-241, Vli-(122)] on htg. above its m.p. (125°) (15) or in small amt. with mixt. of fumg. 
HNOs + fumg. H 1 SO 4 at ord. temp. (16); from 2,6-dlchlorcH4-ammophenol [Beil. Xlll- 
512, Xllli-(18^1)] by oxidn. aith KiCrsOr + H 2 SO 4 (90% yield (1)) (17) see indie, refs.; 
from 3,5-dichloro4-aininophenol [Beil. Xlll-513] similarly see (18); from 2 , 6 -diehloro-p- 
phenylencdiamine [Beil. ]Q11-118, XlIli-(37)] by oxidn. with dichromate see ( 10 ) (10); 
from 2 , 6 -dichloro- 4 -brozDophenol bromide (4) or from " 2,4,6-trichlorophcnol bromide 
(2,4,6-trichloro-6-bTamocydohcxadicnc-l,4-on(^3) [Beil. VIl-145] (5) with cold fumg. 
HNOi see indie, refs.; from 2,6-dichlorQbenzoquinonc-l,4-(2,4-dinitroaDil)4 [Beil. XII- 
754] on hydrolysis with dil. HitSOi in s^t. at 200 ° sec ( 20 ).| 

[For study of bactericidal value of C sec ( 21 ); for use as vulcanization accelerator see 
( 22 ); for condensation with d-naphthylamine and use of prods, os intermediates in prepn. 
of sulfur dyes see (23); fur condensation with various amines to yield corrcsp. mono- and 
diarylaminoquinones sec (24); for condensation with various aminophenols and use of 
prods, in prepn. of oxazine dyes see (25); for condensation of C with o-aminooryl mercaptans 
and use in prepn. of vat dyes see (26); for reactn. with NasS 20 t + AcOH in prepn. of sulfur 
dyes BCG (4U).] 

C on reduebn. with nq. SO 2 gives (80% yield (3)) (27) (1) 2,0-dichlorofaydroqainQne 
(3:4600) (note, however, that 0 in dil. aq. ^'aOH under N 2 with SO 2 is in part reduced to 
2,(klichlorohydrnquinnne (3:4600) and in part sulfrmated to mono- and diaulfonic acids 
of C (28)). — [For studies of the oxidn.-reductn. potential of system C + 2,6Hiichloro- 
hydroquinone see (3) (29) (30) (42).] — [C forms with 2,6-dichlorohydroqumone the 
corresp. quinhydronc, brown prismatic ndls., m.p. 135° (31), but docs so less readily than 
the berjzoquiuono-l,4/hydroqumnne system (3); note that this same quinhydrone is obtd, 
(36) from f! + ord. hydroquinonc (36).] 

[C in CHClz at low temp, does not react with CI 2 but at ord. temps, gives ( 22 ) tetn^ 
chiorobenzuquinDne-1,4 (chloronil) (3:4978). — C in AcOH at 15-20° gives (11) with 2 
moles Br 2 2,G-dichloro-3,5-dibromobenzDquinQne-],4 [Beil. Vll-642), m.p. 291° (11), ac- 
companied by a little 2,5-dichloro4,64ibromobenzoquinone-l,4 [Beil. Vll-042], m.p. 292° 
( 11 ); but C in boilg. AcOH with 2 mules Br 2 gives exclusively the latter ( 11 ) cf. (19) ( 33 ).] 

[C with cone. HCl gives on boilg. (:i4) lK)th 2,3,5-tnchlorobenzDquinQiie-lj4 (3:M72) 
and 2,3,5,6-tctrachlorobeiizoquinaiie-l,4 (chloranil) 03:4978).] 

[C in cold ole. treated dropwisc with 10% ale. KOH gives first a green solo, tuning to 
brownish red and pptg. in poor yidd ( 2 ) a potassium salt of 2 -chloro^, 6 -dihydroxybBiiio- 
quinQne-lj4 [Beil. VlII-378]; C in sa^. ale. soin, at 50-60° with cone. NH 4 OH gives a 
purple soin. grad, turning brownish red and pptg, (20-25% yield ( 2 )) 2 -Ghloro- 3 , 0 -difay- 
droxybenEoquinQne-l,4rdiimide [Beil. Vlll-379], bronzeHcolorBd Ifts. from AcOH, sublming 
at 258-260° without melting.] 

[C (1 pt.) in ale. (15-20 pts.) -|- oonc. HCl (0.3-0,4 pts.) treated frith tanlin^ ( 0 , 2 g pt,) 
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yUdf Buialy |35) 2,6KUeh]oro-3-aDiUiiobeii8oqo^ {BaiL XIV-137]i Uus ndb. or 
Uts^ iD.p. IM" (35)| aod 2^6Hlichlorohydri)quinone (3:4000) aocampanied by auJl ointa. 
of 2Hihbro^,0*diaiiilinobeiu (see below); C in eithfsr ale. or AoQH with 

eKC M B aniline yields (351 2-chlor(h3,O^Bailiiioboiuoquinone-l,4 |Beil. X1V443], brown 
tftB. from AoOH, m^p. 262” (35|) and 2,6-dichlorohydrQqiiinone (3: 4000).]** [Note tiiat 
C mOx anlfamlio acid behaves Bimilarly; e.g., C with 2 moles sulfunilio acid in aq. (beat in 
prea. of NaOAe) yields (37) 2H}hloro-3j6-6t^(p4iiJfuaiulmo)bensoquinone-],4 together 
with 2»6-dtGhlarohydroquinone (3:4600); in aq. sic., however, 2,6Hlichlor(>3-(pH9ulfi>> 
aiiilino)benaoqiixnone la aiao formed (37).] 

[C with NHiOH.HCl in ale. yidda (38) 2,6-dichlorobena(iquinone-l,4-monoxinie-4, 
paleyel. Ifte. from dil. ale., m.p. 140* (SSj, which with odd cone. HNOi inddiHe to 2,^ 
duhloro.44iitTOphenol [Bdl. Vl>241], cdoriem ndls. from aq,, IfU. freon Ad)H, tbia, firoo 
ether, m.p. 125* dec.; note that no dioxime can be formed.] 

(C with aemiearbaside HCl in cold dil. ale. gives (39) 2,0-diohlorDbeuoquinone-l,4- 
aeiniearbuane-4, in red or yol. forme aee. to oonditionB, but both of m.p. 21S* dec. (39); 
note that no Kteemioarbaione can be formed.] 

[C with 20% edn. of triphenylphoephine in CHCli gives an orange-red, red, or brown 
odor (41) (also shown by tridilorabenaoquinone and by chluranil); for other limitations 
and details see (41).] 

•ifTM (1) van Erp, Ber. <8, G64-6G5 (1925). (2) Kefannann, Tieder, J. pnjet. Chem. (2) 19, 
48IM86 (1SS8). (3) Consnt, Fieser, J. Am. Chm. Sue. 45, 2202-2201 (1023). (4) Kohn, 
SosHoann, J/onofaA. 45, 55fi (1025). (5) Kohn, BaMnowitiich, Monaliih. 45, 353 (1927). (0| 
Faust, Ann. 141, 153-155 (1509). (7) Den Hollander, Ax. (rot. chim. M, 451-492 (1920). 
(8) Hodpnn, Nixon, J. Chm. H«e. ItM, 18(91-1509. (9) DaUii, dm. Chem. J. 42; 401 (1909), 
(10) Hunter, Morae, J. Am. Chm. Sac. 48, 1015-1024 (1926). 

(11) line. J. Chm. Sac. 51, 559-500. S6U-5G7, 676-579, 550-551 (1892). (12) GnareecU, 
Daeoomo, Bir. IB, 1170 (1885). (13) WeaeUky, Bit. I, 040-047 (1870). (14) Lampert, J. 
pmU. Chm. (2) IS, 351 (1886). (15) Amistrung, Ber. 7, U20 (1574). (IH) AruwtroiiK, J. 
Chm Bet. S4, 1121 (1871). (17) Kidlrepp. Ann. 284, 14-15 (1S50). (18) BargrlUiii, Leone, 
aeeai. Lineti 8, 399-404 (1925); Cfn(. 1988, 1 1441. |1V) Levy, Bar. 18, 1445-1-447 (1863). 
(20) Bsvatdin, CrOpieux, Ber. 88, 3263 (1003). 

(21) Morgan, Cooper, J. Sue. Chm Ind. 48-T. 352-354 (1924). (22) Fiahcr (to Kaugatueic 
Cham. Co.), Franoh 740.U7S, Feb. 3, 1933; Cent. 1812, 1 3133. (23) Tluei«, Maeiinchon (to 

I. G.), Gw. 507,833, Sept. 20. 1930; Cuit. 1818, II 2539. (24) Berke, W. Suida, II. duida, Ger. 
a0a70fl. Dee. 10, 1010; Cent. 1828, II 537. (25) LG.. Fnnrh 758,247, Jim. 12. 1934; Cad. 18M, 
1 2001; Ekaooh 43,006, Frh. 8, 1034; Crat 1184, II 2002. (20) Hers (to Gra'.elU UyestutT Corp.), 
IJ.& 1,588,394, June 8, 1920; Crat. 1827, 1 1377; C.A. 28, 2587 (1926). (27) Kohn. Marlieticer. 
Menatih. 48, 654 (1924) . (28) Dodgeou, J. Chm. Hoc. 1818, 2498-2502. (29) Hunter, Kvolnes, 

J. Am. Chm. Soe. 84, 2874-2575, 2878 (1932). (30) Kvslnes, J. Am. Chm £oc. 88. 607-670 
(1934). 

(31) Ung, Baker, J, Chm. Soe. 88, 1321-1332 (1893). (32) Oliveri-Tortoriei, Out. ehim, 
OdL 87. U 585-680 (1897). (33) Hontierh, Rchmter, Ber. 28, 2270-2282 (1887). (34) Levy, 
eehdta, Ann. 818, 153 (1881). (35) Nienieyer, Ann. 228, 334-337 (IbiU). (30) Meguiuud, 
J. pralU. Chm. (2) IS, 301-302 (1915). (37) H. Buida, W. Buidu, Ann. 418, 130-142 (1918). 
(8^ Kdmuann, Ber. 21, 3318 (1889). (39) HeiJhron, Handpreun, J. Chm. Boe. 181, 1417 (1918). 
(40) BJLS.F., Ger. 175,070, Bapt. 19. 1906; Cent. 1888, II 1460-1408. 

(41) SohOnberg, lunnil, J. Chm. Soe. 1848, 1375-1877. (42) Cainiuit. J. Am. Chm See, 48, 
288-297 (1927). (43) Leighton, Drena. J. Am. Chm. Sac. 81, 3550-3502 (1030). 
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ILP. 131* (1)12) 

CSdorleaa uBs. (1), 

[Fnr piqin. ct C from nt-hydrogybenuldehyde (1 ;0055) via 4Hiitm-3-hydnnyfaeuahlo- 
fay^, leducUon to amino qid., and use of qiprqpriate diaau leactn, aee (I).| 


^ CHO SeRe 740 



SOLIOB 
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C in 60% AoOH moiMnutratod as apecHM ( 2 ) pvoA nkainly 
bemaUehyde, spar. aol. in hot CHCU, ctdorlesB {nr. from AoOHi m.p. 175* ( 2 | (3|, (Note 
that thia statement takes acoount of a very importaot correction ( 3)4 (lUs 4 -eUQrD -2 
nitro-d-hydroxybensaldehyde yields the following deiivs.; p-nitroptoylbydfasoDS, deep 
maroon ndls. from hot AcOH, m.p. 275-276” dec.; semiearbasone, It. or. nifla. finm fde.| 
m.p. 265-266” dec. |2|.] 

C in aq. eontg. NaHOOs treated with (CH|)|S 04 yields ( 1 ) 4rehloxo4HQaethoi9beiuul^ 
hyde, m.p. 52” ( 1 ). [Thia prod, depreises m.p. of oorreep. methyl ether of the unerie 
2-ehloro-3-hydroxybeDzaldehyde (3:4085), m.p. 56-57” ( 1 ); on keeping it acquires a 
beautiful silvei^ay color ( 1 ); it )neld 8 an oxime, oolorless ndls., m.p. 68-06”, and a p- 
nitrophenylhydrasone, old-gold ndls., m.p. 251” (1).] 

0 441Joro-8-hydroiybena]doixlme: oolorless ndls. of hydrate, dec. 106-110* from i 8 L 
ale.; anhydrous oxime, m.p. 126” ( 1 ), 

4-Chloro-5-hydroxybeiu;aldehyde phenylhydnsone; unrecorded. 

O 4-Chloro-8-hydniiybaizaldehyde p-nltruphenyUiydiazaae; violet^ed ndb, fimm 
dil. ale., m.p. 226-227* (1). 

4-Chloro-S-hydrozybenzaldehyde Oii-dinitrophenylhydrszone: unrecorded. 

0 i-Chloro-3-hydrozybenzaldehyde zeffliesrhazone: pale yel. ndls., m.p. 238-286* (1). 

1:1788 (1) Hodgson, Beard. «/. Chm. Soc. IIM, 150-154. ( 2 ) Hodgson, Beard, /. Chm. 809, 
ItM, 2033-2034. (3) Hodgson, Beard, /. Chem, Soc. 1887 , 2377-2378. 

3:3810 7-CBL0R05APHTH0L-1 OH C 10 H 7 OCI Bell. 71 -618 

tX) - 

M.P. 183” (1 1 

Ndk. from nq. or GSj; spar. sol. aq. — C has odor suggesting that of iodoform. 

[For prepn. of C from v-(p-chlorophenyl)parBComc acid [Beil. XVlll-421] by distn. see 

dll 

C dis. in aq. alk. from which it is repptd. by CQ 2 ; the alk, solo, of C couples with (fia* 
zonium salts yielding nzo dyestuffs ( 1 ). 

C with aq. FeCb gives a yellowish white ppt. which on stdg. assumes a pronounced 
violet color ( 1 ). 

C (1 mole) with PkOH (1 mole) in CHCb yields an addn. cpd., C.PkOH, or, -red. ndb. 
from hot CHCla, m.p. 139” ( 1 ). 

T-Chloro-l-naptathyl acetate: oil. 

8:8818 (1) Erdmann, Kirchhoff, Ann. 847 , 374-375 (1888). 

3:8840 l,4.DlCHLORONAPHtHOL-8 Cl 

0? 

M.P. (1) 

( 2 ) 

iai° (3) 

Ndb. from Igr.; eaa. wl. olo., ether, or AoOH. 

[For IKOPO. of C from l ,lrfBahliiwwa.tirtn.1 , 24 lihylrm.pht 1 i.lMi. |B,p, 54* 


GioHtOCIe Bed. VI -680 

VIi- 

VI»- 
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(3) Qtaelf prepd. fnnn iiBphthol-2 (1:1540) in AoOH + NnOAcBoln. with Ch (2) (3)), by 
ghakiag with euitd. Boln. of HCI gv in AcOH for 2-3 min. (2) (3) sre indie, refs. ; from I,lf3j4- 
tetr«shloro-2-keto-l,2,3,4-teirBhydronaphihaIeiLe [BeiL Vll-371] by partiiil reduction with 
SnCls in AeOH (poor yield) see (1); from l-chloronAphthol-2 (3:1700) with SO2CI1 at ord. 
temp. (4) (note that this prepn. undoubtedly involves intermediate fotmn. of Ijl-dichloro- 
2-keto-l,2-dihydrnnaphthalene (above) (2)) see indie, refs.; from l,4,5-trichloroaaphthol-2 
[Beil. V1-O50] by partial reduction with Na/Hg aee (4).] 
fC in AeOH with Cl3 gives (1) l,],4-trlchloro-2-keto-l,2-dihydronaphlha]ene [Beil. 
Vll-386j, m.p. 86-87”, togetiicr with other oily by-products.] 

C with SnCl2/AcOH/HCl in s.t. at 100° for 8 hn. gives (72% yield (21) (3) 4-Ghloro- 
naphthol-2 (3:3045), m.p. i0;(-104”. 

C in AcOH mixed with cone. HNO3 (D = 1.42) and cautiously warmed until the liq. 
shows intense red color, then |K)ured into aq., yields (1 1 4-chlnro^nitronaphthoquinone- 
1,2 [Beil. Ml-7241, red ndls. from AcOH, m.p. 184° (1). 

C with aq. ale. NasSOg boiled 72 hra. gives in poor yield (2) 4-Ghlnronaphthol-2-6ulfonic 
add-1, cryst. from aq. with H^O (not lost at 100° in vac.); note that this prod, on hy- 
drolysis with H2SO4 gives (91% yield (2)) 4-Ghloraiuiphthol-2 (3:3045), m.p. 103-104°. 

(B l|4-Dich]oro-2-naiihthyl acetate: m.p. 90-91° (1). [From C with AcCl (1].] 

8:1840 (1) Zinrke, Kegel, Ber. 21, .1387-3389 (1888). (2) Burton, J. Chnn. Soc. 1245, 280-283. 
(3) FVies, SchimiDelschinidt, Ann. 484, 293, 295-296 (1930). (4) Armstrong, Rossiter, Chem. 
N«ob «I, 130 (1801) : Proc. Chem. See. 7. 32 (1891). 

3:3860 3,8'-DICHLOROBENZOPH£NOHE CiaHgOClz BeU. S.N. 653 

(Di-(m-chlorophenyl) ketone) 


BLP. 133.8-134.9° (1) B.P. 166-166° at 2 mm. (1) 

[For prepn. of C from m-chJorobromoliPiispnp [BeiJ. V-209, V|-(115), Vs-OOl)] (2) via 
eonveTsion to m-chlorophenyl MgBr (cf (3)) and reaction with m-chlcntibenxonitrile 
[Beil. 1X-<339J (4), followed by hydrolysis (77% yield), sec (1).) 

(9 3|8'-Dichlorobenzophencme 2,4-dinitrDphenylhydTazone: m.p. 235-238° (1). 

8;28M (U Haller, Bartlett, Drake, Newmarm, Cri.eiol, et al., Am. Chem. Soc. €7, 18(K)-I602 
(1945). (2) Hartwell, Org. Synthcane 84, 22-24 (Note 5) (1944), (3) Hein, Reiter. Ber. 71, 

1B68 (1938). (4) Korezynski, Fandrich, Compt, rend, 188* 421-423 (1926); Cenl. 19M, II 1863; 
(7. A. 81, 77 (1037). 
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BOUDB 


8:3900 8-CHLOROFHTHALIC 
ANHYDIUDE 


M.P. 186'’ (1) 

184.5-125.5^ (2) 

183^ |3) 

128“ (41 (51 

[Em alw 3-c/i2orQpU5a(ic add (3:4820).] 

[For prepn. of C from 3-chlorQphthaliG acid (3:4820) by distn. see {4) (2); from S-oitro- 
phthalio anhydride [Beil. XVll-486, XVllr(256)] by htg. with PCU in s.t. 6 hrs. at 175** 
(5) or 9 hrs. at 220° (60% yield (1)) or with Ck at 240° ( 6 | see indie, refs.; from phthaiic 
anhydride (1 : 0725) with CI 2 at 240° in pres, of Fe or Fe salts see (7).] 

[G with GI 2 in fumg. H 28()4 in pres, of T| gives ( 8 ) a mixt. oontg. 3 pts. 3,&-diehlon>- 
phthalic anhydride (3:4860), m.p. 194° cor., and 1 pt. 3,4-dichluTOphthalic anhydride 
(3:3695), m.p. 120-121°, b.p. 329°.] 

[The neutral dimethyl and dietliyl esters corresp. to 0 arc unreported; ethyl hydrogen 
S-chlorophtlialatc has m.p. 116r-119° (3).] 

[C with PCI 5 (3) or with SOCI 2 + ZnCh in 8 .t at 200-240° (9) yields S-chlorophthaloyl 
(dijchloride, b.p. 169-171° at 16 mm. (3}.] 

G with urea on fusion at 170° gives (3) S-chlorophtlialimidp, cryst. from AcOH, m.p. 
233° ( 3 ), 236° (15). — G with 1 mole aniline htd. at 200-220° until no more steam is evolv^ 
(14) or C with 1 mole aniline in boilg. AcOH (14) gives quant, yield 3-chiorophihalanil 
(A^-pbenyl>3-chlnroph1halimide), pale cream-colored ndls. from AcOH, m.p. 189-190° 
(14); 6 similarly treated with p-toluidinc gives (80- 90% yield (14)) A^-(p-tolyl)-d-chlo- 
rupbtholimide, colorless ndls. from AcOH, m.p. 160.5° (14). 

[C with pyrucatechrd (1:1520) + AlCla + NaCl hid. at 130-138° gives (10) an inter- 
mediate prod, (presumably 3-chloro*2-(o,m-dihydroxybenzoyl) benzoic acid), yel. ciyst 
from AcOH, m.p. 187° ( 10 ), which with cunc. H 28 O 4 yields (10) 8-chloro-l,2-dihydroxyan- 
throquinone (o-clilorohystazarin), yel. cryst. from pyridine, m.p. 187° (diacetate, m.p. 
193° (10)). — C with hydroquinone (1:1590) + AICI 3 + NaCl htd. at 200-220° for 40- 
50 min. yields (11) S-ehlurn-l.^dihydroxyantliraquinone (5-chloroquinizBiin), red ciyst , 
from xylene, m.p. 24^1° (diacetate, m.p. 2()5°, dimethyl ether, m.p. 208° (11)).| 

[C with CsHe + ^VlCla yields ( 12 ) &'(3?)-chloro-2-(bcnzoyl)benzoic acid, m.p. 233.5°, 
which with cone. H 2 SO 4 for 4 hrs. at 95° gives (59% yield (12)) l-chloroanthiaquinone 
(3:4480), m.p. 162° ( 12 ). — C with p-xylene -h AlCU gives (81% yield (13)) 6 -( 3 ?)- 
ch]Dro-2-(2,5-dimethylhenzoyl)benzoic acid, pr. from AcOH, m.p. 215°, which on wann- 
ing with 9 pts. fumg. HnHO^ ( 10 % SO 3 ) gives (96% yield (13)) l-GhlQro-5,8dimethyl- 
anthraquinone, yel. ndls. from AcOH, m.p. 186°.] 

C on boilg. with dil. HCl (1) or C on saponification with standard oik. (Sap. Eq. ■ 
91.3) followed by acidifn. gives 3-chlorophth^c acid (3:4820) q.v. 

S :IIM (1) Smith, J. Chm. 80 c. IMS, 1643-1644. (2) Guareschi, Gaa. Mn. ital 17, 122 (1887). 
(3| von Braun, Larbig, Kredel, Ber. M, 2338 (19M). (4) Krilger, Ber. 18, 1759 (1885). (5) 
Bogert, Boroaohek, J. Am. Chem* Sac. SS, 751-752 (1901). (6) Imperial Chem. Ind., Ltd. 
Shaw. Thomas, Brit. 357,165, Oct. 15, 1931; CevL INI, U 3663. (7) Dvoinikoff (to Monaanto 
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DmSIOK A 


ass 


OiHn. Co.), D.8. 2,028,388, Jon. 21, 1036; CtnL IM, 1 2880; CUi. M, 1304 (1036). (8) ViDiatr, 
Aer. IS, 3540 (1000). (0| Knidsa (to Mouanto Cfaam. Co.), IJ.B. 1,051,304, Manb 20, 1084; 
Can). UN, U 333. (10) Wddiuiut (to I.G.), Qer. 042,710, Moivh 12, 1037; Ctni. IMT, 1 
5048-5040; C.A. il, 0201 (1037), 

(111 Wtldmann, J. pniU. Chem. (2) W, 100 (1081). (12} DMifhorty, Gleawn, /. Am. C5«m. 
Sue. M, 1024-1027 (1D3Q). (13) Mayw. Hell, Btr. M, 2103 (1022). (14) Marriott, noUnaoii. 
J. Ckm, Sae. UN, 136-187. (15) Di««, Faarman, J. Chm. Sac. 1N7, 31. 


8i89M r-CHLOROHAPHTHOL-a nAAriH CioH7(Ka BeU.VI.649 

VI,- 
Vb-(e08) 

MJ>. 12&8' (1) 

White Ifte. from Igr. 

[For piepn. of C from T-hydiaiinonsphthol-a [BeiL XV-613] by treatment of ita eoln. 
in diL HCl with ChiSOa (10% yield) eee (1).| 

[C (ae eodiom lalt) treated with (X)i at 230-250° and 45 atm. preea. yields (2) 7-diloro. 
a^ydroxynaphthoic acid-3, yellowish Ifta. from AcOH, m.p. 277-278° (2).] 

0 7.Cliloro.S-iia3hthyl acetate: Ute. from toluene, m.p. 104.6° (1). [From C on re- 
fluxing with acetyl chloride (1).] 

I:im (1) Fransen, Dsibel, /. praki. Chm. (2) 7A 164 (1878). (2) Laugs, Luce, Joeohs (to 
LO.), (ter. 564,128, Nov. 14, 1032; Cmt. UU. II 446. 



S:8984 p-FHEHYLPHEHACn. (mORIDB CisHnOCl BelLVn.448 


(v-Chloro-p-phcnylaoetophenone ; 
chloromethyl p-xenyl ketone; 

4- (chJoraaeetyl)bip^nyl] 




VHr 


ILP. 126-127° (1) 
122-123° (2) |3) 


Pale yel. odla, from dil. ale. 

(For prepn. of C from biphenyl (1:7175) with chloroacetyl chloride (3:5235) + AlCli 
(41% yield (2)) (3), or with chloroaoetic add anhydride (e3:07d0) + AlCU (77% yield 
(2)), aee indie, refs.] 

[C with chloroacctyl chloride (3:e5235) + AlCla givea (52% yield |2|) 4,4'4iiV(chlon>- 
Boetyl)bipheDyh ndk. from di^propyl ketone or cydoliexanunep m.p. 228-2)^^° (2), 
226-227° (4); note that this prod, with excess piperidine yields |4) 4,4'-6u-(pi]}eridino- 
Metyl)bipheDylp brownish yel. pdr. from acotemey m.p. 143-144° (4).] 

{C with piperidine has not bemi directly rcixuied but should yield 4-(piperidinQaoety])bi- 
phflnyh ncUs. from abs. ale., m.p, 23-94° (4h as has been di»moDsl*rated for the analogous 
p-phenylphenacyl bromide,] 

C with salts of odds should yield the corresp. p*phenylphcnacyl estera (for table of 
eigmples see Vol. I, p. 652) although the usual reagt. for this purpose is the more oommon 
ptihenylpheDacyl bromide, 

C with calcd. amt. of KMnOi in aq. alk. at 100° is oxidised (3) to p-phenylbenioie ooid 
(Beil. IX471y IXi-(280)]y m.p. 217-218° (3) (228°). 

I:IM {\\ Eastman Kodak Co., Lkt No. 34 (1644), (2) Silver, Lowy, J, Am, Chm, Soc* M, 
2426-2430 (1934). {3) Collet, Bvll we, ehim, (3) 17. 610 (1867). (4) Carpentsr, THiriMr. 

Chm. 3oe, Mi, 872, 



fiKH41)S 




3:M45 t-CBLOBONAFBIBQIrl 



VL?. 128 Vc. (1) 

Ndb.; sol. sJc., AoCH, CsHs, CSs. ^ Sublimes; volatile with steam. 

(For prepo. of C from salts of 2 -hydroxyiiaphthaleDeBulfoiue aoid-fi [BeiL X148Q hf 
htg. witli PCI 5 , then distilling with steam, see |l).] 

8;IMB (1) Claus, J. praki, Chm. (2) SI, 317 (1BS9). 


CHO 


8:3958 4,e-DICHLORO-8-Hn)ROZ7. 
BENZALDBHYBB 


MJP. 130M1) 
189*' ( 2 ) 



BelLVDl-^ 

VlQi-(59e) 


Fairly caa. sol hot aq.; eas. sol CaHe, ale.; insol Igr. ~ Volatile with steam.' C has 
very pronounced sternutatory props, and also attacks moist skin producing painful bliiten 
( 2 >. 

[For prepn. of C from 4,6-dichloro-3-mcthyi|)henol (3:1745) via conv. to buh(4|Mi« 
chloro-S-methylphenyl) carbonate, chlonnation of latter, and subsequent alk. hydnd. of 
the ohlorinalion prod, sec ( 1 ); for foimn. (in small amt. together with much 2,6 isomer) 
from 6-chlorr>-3-hydroxybenzddehyde (3; 3350) or from m^hydroxybensaldehyde (1:0055) 
in AcOH with OI 2 s(h^ ( 2 ).] 

C in 4 pta. AcOH + 1 pt. aq. treated grad, with 1 pt. cone. HNOt (D » 1.4) ynUs 
(1) 4,6-dichloro-2-nitro-3-hydroxybenzaldehydp, m.p. 157” ( 1 ); this prod, with aoetone 
and alk. yields ( 1 ) the corresp. indigoid, viz., 4,4,6,6-tetrachlon)-7,7-dihydroxyindigo. 


4|6-DiGliloro^me11ioiybenzaldehyde: ndls. from CsHe, m.p. ll?** (1). 

3:SI6S (1) Frierll&nder, Schonck, Ber. 47, 3048, 3051 (1914). (2) HodgBon, Beard, /. Chsm. 
5oc. IM, 148-149, 152. 


3:3956 o-CHLOROPHEiniPROPXOUC 
ACID / 




CbHbOsCI 

^C-COOH 


BelL8JI.9M 


M.P. 131-138” 111 ( 2 ) 
131” (3) 


Cryst. from 50% AcOH or GgHg. 

[For prepn. of 6 from o-chlorobensaldchyde (3:6410) by oonvenion through o^thkn^ 
cinnamic acid to ethyl o-chlororinnamate, thence by addn. of Brg to give ethyl |9-(o-ehhwcw 
phenyl )-«,j9-(libromopropionate, Mowed by elimination of 2 HBr and aaponifioaticQ (or 
vice versa) with ale. KOH, and final acidificaUon ( 68 % yield ( 1 )) | 2 ) cf. |3), see indie, lem.) 

C BUBpNided in aq., treated with NaHCOi + CuCb, and steam-distiUed (1| or with 
Cu(OAe)s P) loses CDs giving ( 66 % yield) (HshlorophcnylacetyMe (3:9407). 

liSIBf ID Bergmann, Bondi, Ber, H, 282-283 (1933). (2) Otto, /. Am, Chm. 5se. U, ISOSk 
1894 (1934). (3| Wilson. Wenike, J. Am. Chem, Soc. S7, 1205-1257 (1035). 



9s48«0-8:386S 


DIVISION A 


SiffMO S-CHLOBONASHTHOL-l OH GitHjOa 

CO 

MJ>. 131.5” (1) 

Ndb. from aq., IftB. from CSj; spar. sol. aq. — C has characteriBtic odor. 

[For prepn. of 6 from T-(2-chloroph?nyl)paraconic acid [Beil. XV1]1-421] on rapid 
distil, see (I ).] 

(For condensation of C with sulut. isatin chlorides in prepn. of indigoid dyes see |* 2 ).] 
C dis. in aq. alk. and this soln. couples ( 1 ) with diazonium salts yielding azo dyestuffs, 
with aq. FeClj gives a yellowish-white pjit. unchanged on stdg.; C with Ca(OCl)s 
soln. gives a pale violet ppt. ( 1 ). 

C (1 mole) in CHClj on miring with PkOH (I mole) in CHGls gives ( 1 ) ppt. of addn. 
opd., G.FkOH, orange ndls. from hot CHGhi m.p. 160” (1). 

0 S-Chloro-l-naphthyl acetate: Ifts. from ale., m.p. 53” (1). [From C on protracted 
boilg. with AcGl | 1 |.| 

l:mi (1) Erdmann, Kirchhoff, Ann. M7, 372-374 (18^). (2) I.G.. Brit. 318.107. Ort. 23. 
1029; Cent. IMS, 1 1383. 


Beil. VI .613 
VIi- 
Vlr- 


3:3965 TETRACHLOROBENZO- 
QUINONE-1,2 
(Tetrachloro-o-quinoue) 


M.P. 133” (1) 

131-133” (2) 
130” (4| (7) 

129-130” (3| 
129” (11) 



[5ea ako ieirnckloropyrocatetAoZ (3:4875).) 


CiOiCU 


BeU. Vn - 602 
vnr(3a8) 


Red ciyst. pdr. ( 1 ), cryst. from dil. AcOU ( 2 ). 

[For prepn. of C from tetrachloropyroratechol (3: 1520) by nxidn. with fumg. HNOj 
in AcOH (81% yield ( 1 )) ( 2 | (3) (4) (5) ( 6 ) see indie, refs.; from pyrocatechol (1:1520) 
(2) (3| or pyrocatecholsulfnnic acid (7) with GI 2 in AcOIl sor indie, refs,-, from tctrachlnro- 
pyrocatechol munomethyl ether (tctrachloroguaiacol) ( 8 | or from tctrachloropyrocatechol 
dimethyl ether (tetrachloroveralrule) ( 8 ) by oridn. with HNO 3 see indie, refs.] 

[C a^ 1 mole C 12 yielding ( 0 ) hcxachlorocyclohexcne-3-dioni^l,2 [Beil. VlI-5751 q v. 
which on reduction with Snt'lf in AcOH ( 3 ) gives tetrachloropyrocatechol (3:4875).] 

(C with PCk & moles) htd. in s.t. at 200 - 210 ” for H hr. gives ( 10 ) hexachlorobenzene 
(3; 4039) and other products.] 

[For complex behavior uf C on htg, with aq., with cold ales., or with aniline see Beil. 
VII-e02, Virr(338).] 

C forms addn. cpds. with many hydrocarbons [e.g., C with benaenc gives C.3CeH», 
m.p. 37-A2” (11); 6 with toluene gives C.GyHa, m.p. 45-50” (11); C with hexamethyl- 
bensene (1:7265) gives C.G^Hu, greenish black ndla. from AcOHi m.p. 140-143” ( 1 ]).| 
t with equiv. tetrachloropyrocatechol (3:4875) in least possible hot CHCli givea on 



fiOLlDfi 


&;30B5-B!MS5 


ooolmg the oorreBp, quinhydrooe (6). ^ [For sltidy of oiidn.-rediiotD. potential of a^ttem 
C/tetrachloropyroeatechal see (4) (5).] 


t:liK (1) Jaduon, MaeLaurin, Am. Chm, J. 17, 11-12 (1207). (2) Zincke, Ber, M, 177S 
(1887). (3) Zincke, Kilwter, Ber. tit 2728-2730 (1688j. (4) Conant, Fkser, J. Am. Chm, Soe, 
4M, 1873, 1875 (1924). |5| Kvalniw, J, Am. Chm. Soc. 58, 2487-2489 (1934). (5) JacksoD, 
Carieton, Am. Chem. J . », 407 (1009). (7) Datta, Bhoumik, J. Am. Chm. Sge. 41, 313 (1021). 
(8) Coufiiii. Compl. rend. 128,907 (1809). (D) Zincke, KUster, Ber. 22, 487 (1889). (10) Zincke, 
Eilster, Ber. 24, 927-^028 (1801). 

(11) Pfeiffer, Ann. 412, 294-296 (1016). 


3:3985 ff,7-DICHLORONAPHTHOL-l 



BeU.VI-612 

VIi- 


HJ». 132*’ (1) (2) 


Pale yel. pr. (from CS 2 ) (1) (2). — Somewhat sol. hot aq. 

[For prepD. from 7-'(2,4-(lidiloropheiiyl)paraconic acid [Beil. XVII1421I by distn. 
see {2).l 

G with FeCls gives a while ppt. which on htg. with excess reagt. colors violet (2). 

C in dil. alk. soln. couples with diazotized naphthionic ac. (l-aminonaphthaienesulfonic 
acid-4) giving intense purj>lc color (2). 

C on di.<!itn. with Zn dust yields naphthalene (1:7200) (2) (1). 

O 6,7-DiGhloro-l-naphthyl acetate: from C on protracted refluxing with 4 pts. AcC2; 
pr. (from CHCla + Igr.), m.p. 110” (2). 

8:8985 |])^Krdnjauii, Schwerfaien, Ber. 21, 3444 (1888). (2) Erdmann, fichwecfateii, Ann. 875, 
284^286 (1803). 



CHAPTER X 
DIVISION A. SOLIDS 
(S: 4000-3:4499) 


9:4000 4-CHLOSONAFOIHO- 
QOmONE-l,> 

ILP. lSM8e‘dec. (1| 

[188° (2)n8tul;l 

OraiigHvd odls. from CfHt by ftddn. of Igr.; C mold not be further purified by Koyntil* 
liotkm Binee eome decompn. alwayi ooeurred (1). 

[For ptepn. of C from l,4-(lichlonnuiphthol-3 (3:3840) by conversion (59% yield) irith 
HNO|in AeOH to l,4-dichloro-l-nitn>>2-ket(HlihydronaphthB]ene, followed bysubsequent 
elimination of NOCl by boiling with CeHi (80% yield), see (I)- — Note that the prod, of 
m.p. 188°, meroon ndls. from ale., ohtd. r2) from 4-chlor(hl,2-diaminonaphtl»lene (4- 
ohloronaphthyleneduinine-1,2) by air oxidn., ia regarded aa C; this diaerepaney ia unex- 
plained.] 

C on reductive aeetyi&tion with AcjO + NaOAc + Zn duet loan its halogen atom 
giving (60% yield (Ij) 1,2,4-triaceto.xynaphthalene [Beil. Vl-1133|, m.p. 134-135° (1). 

[C with 2,3-dimetbylbutadiene (1 :8060) in specially purified CHCli in 8.t. at 100* in 
dork for 72 hra. undergoes a Diels-Alder type addition only very slowly (1); no inter- 
mediate oddn. prod, couid be imiated (difference from the isomeric 3-chloronaphtboquinoae- 
1,2 (3:4704)), but on atdg. the aohi. slowly depoeita (15% yield (1)) 2,3-dimethylpbeDaD- 
thraquinone, m.p. 237-238° u.e.; 242-243° cor. (]).) 

4-Cliloronapliflio(|oinoae-l|2-«slme-9 (4-clilor»*24itrMaiuphthol-l) [Beil. Vllt- 

(385)]: pale yel. ndls., m.p. 157°. [Ptepd. indiieetly.j 

3;4NI (1) Fleoer, Dunn, 3. Am. CKm. Ste. W, 1019-1020 (1937). (2) Hodimn, Elliott, /. 
Chm. See. UK, 1853. 



CioHACI Beil. 8.N. 674 


8:40U 1,4,1-TSlCHLOltOHAFBIBAUWl 



CioHA BeiLV-M5 
Vi— 
Vj-(449) 


IIP. 183* fl) 

181* (2»(3)|4) 

189° 1U. (3) 

Ndb. from ale. in which C iatpor. sol. — Volatile with auperbeated (3) steam. 

(For forma, of C tram sodium l,5s)iiiitranaphthaleiiesulfonate4 fl) with BO + NaOOi 

880 



m 




3;40INMI:Ma0 


■ee (1); for propo. of C Irom l,fiHtieli]oro44Hiwiaidith^ [B^. Y-^) (3), from 1,4*- 
d&Dhloio-MtnmftphthaJflM [B^. ¥-656, V]-Q04)| (4) (S), fitmi 4Hshlan>-l,Miaiiii>> 
naphthdene [Beil. V-601] (3|> from l-cUoio-4,6-diDitroiiaphthalaie [Beil. V-661] (3), 
from 4,5-dliehloronaphthaleneBulfotiyl ehlorido-l [Beil. Xl-1621 (6), from 4-c];iloro-6-iuteo- 
naphthaleneaiilfonyl chloride-1 [Beil. Xl-169] [61, from l-ohlc]n>-6-fiitranaphfiideiieB^ 
chloride-4 [Beil. XI-170] (6), from &-chloro-4^itroDEphtha]eiieBu]foiiyl chloride-l [Beil. 
XI-170] <6), from l-chloro-4-iiitroiiaphthaleDefiiilfonyl chlorid&6 [Beil. XI-176] |6), or 
from ^Uoroiiaphtbaleiie-l,6-6M-(sulfonyl chloride) [Beil. XI-213] ( 7 } (21f each with 
PGs ae directed, see indio. refs.] 

[C treated with ClSOiH in and reactn. prod. conv. to salts tua direeted |21 yieldB a 
mixt. of two sulfonates, viz., one derived from 1,4,5-tricliloronaphthaleneBiilfonio acid-7 
(corresp. sulfonyl chloride, m.p. 118° (2)) and the other derived from l,4,5*triohlaro- 
naphthaleneBulfoniG acid-X (corresp. sulfonyl chloride, m.p. 178° f2)).] 

[C on oxidn. with dil. HNO| in s.t. yields |31 a dichloro acid, presumably 3,6-diriiloro- 
phthaUc acid (3:4870).] 

3:4iiB (l) Friedl&nder, KaramoMiiUB, Sohonk, Ber. il, 47 (1922). (2) Turner, Wynne. /. Ctum, 

Soc. mi, 247, 254-265. (3) Atterborg, Ber. 9, 1187, 1733-1734 (1870). (4) Widman, Mf. 
aoc. ehim. (2) 18, 511 (1877). (5) Armstronir, Wynne, Chem. Nnva $1, 273 (1890). (6) Gleve, 
Chem. Ztg. 17, 398 (1803). (7) Armatrong, Wynne, Chem. Newe 18, 163 (1890). 


8:4030 8-CHLORO-2,8,8-TlUMETHYLBUTAjrS C7H15CI 
(ler-Butyl-dimethyl-carbinyl C! CHi 

chU-4>-ch. 

Lhi 


1C.P. 136° (1) 

133° (4) 

129°in8.t. (2) 
123° (3) 


BeiL 1 - 168 
I.-( 69) 
Is- 


Golorleas crynt. with camphoraoeouB odor; extremely volatile and readily suhlimes; 
insol. aq. and volatile with steam; purified by sublimation or crystn. from boUg. MeCT. 

[For prcpn. of C from 2,2,3-trimethylbntaool-3 (pentomethylethanol) [Beil. 1-418, I]- 
(207), l2-(447)] (3) or its hydrate fl) with fumg. HCl (2) (3), with PClt (1) or with AeQ 
(3 : 7065) (46% yield (4)) see indie, refs.; from2,2,3-trimethylbutanB (" iriptane ") (1:8544) 
with fsr^jutyl chloride (3:7045) + AICI3 by s^king 30-45 seconds (16% yield) see f4).l 
6 with ale. AgNOs ppts. AgCl even in cold |3). 

C with Mg in dry ether gives RMgCl; this upon oxidn. with Os and subsequent hydrolysis 
yields (2) 2,2,3-trimethylbutano]-2, m.p. 80° 

6 converted to RMgCl and the latter treated with COs yields (2) fsr-butyl-iiiathyi- 
scetic acid [Beil. Il2-(150)], m.p. 8U° (2). 

8:4iM <1) Butlerow, Ann. 177, 183-184 (1675). (2) Richard, Ann. ehim. (S) 81, 356-358 (1910)- 
(8) Hanry, Compt. rend. 148 , 1034 (1900); Bee. Inu. Mm. 86 , 104 (1007). (4) Bardstt, Ocodoa. 
Behneider, /. Am. Chem. h'oe. 86, 1533, 1537 (1944). 



3:4030-3:4040 


DIVISION A 


3:4030 2A6-T1ICHLOROPHLORO. 
GLUCmOL 


MJ>. 136'’ u.e. (1) 

134” (2) 

132-133” |3| 

CryBt. from abs. ale. — Note that from aq. C oryat. as a trihydrate (1 ), but on htg. this 
hydrate loses oq. before melting (2); note also that C on rccrystn, from toluene gives a 
solvated prod.j m.p. 108-109" |1). [For study of crystallography of C sec (4).] 

C is aim. insol. aq. or cold CgHb; snl. ale. — C readily sublimes. 

[For prepn. of C from phlorogluciiiol (l,3,r»-triliydrnx}’beiu:cne) (1 : 1620) with Cb in 
ecu (crude yield 76% (1|) or in .AcOH (6) soc indie, refs.; note that attempts |6| (7) to 
prepare 6 from pldoroglucinol (1 ; 1620) with CU in aq. soln. wore not elTeclivr owing to 
further decompn. of the prod, into dichloroocelic acid (3:6208) and/or the tetrahydrate 
of sym.-tetracblorDacctone (3:6050) cf. (1).] 

[For formn. of C from pldoroglucinol (1:1620) with SOnCU in dry ether sec (3).] 

[For formn. of C from hcxachloroGyrluhexanetrione-1,3,5 hexachloropldoroglucinol ”) 
[B^. VII-854, VIIp (469)1 by reduction with S 11 CI 2 nr Kl see (7).) 

G dis. in hot cone. HCl from which on coiiling it separates in fine ndlh.; C with worm 
dil. HNO) is decomposed with formn. of oxalic arid (1 : 0-145); C with cone. dissolves 
unchanged on gentle warming, but on contd. htg. HCl m evolved and soln. turns deep 
sage-green (1). 

C dissolves in aq. alk. but is rcpptd. unchanged ujMm acidilicatiun; note, lurn'ever, that 
alk. sola, of C on stdg. in air dcvelojM a purple color (1). 

|C in AcOH added to excess Hrs/aq. uudergrtes ring cleavage with formn. of 1,1,3,5,5- 
pentabromo-l,3,<^trichlnro|)cntanpdiune-],4 [Heil. 1-786|, colorless cr>'st. from ]}ol. ether, 
m.p. 93-05”, to a turbid liq. la^cuming clear at 08” (8).] 

8,4f6-Triclilnroph]oroglucmol trimethyl ether: ndls. from ole., m.p. 130-131” (0). 

[Pre^. indirectly |9)J 

2,4,fi-Trichliirophloroglucinol triacetate: Ifts. fmm dil. AcOH, m.p. 167-168” |7|. 

[From C with large excess AcC 'l at 1(K)” (7).] 

3:4911 (1) Webster, J. CKem. Soc. 47, 423-426 (1885). |3| Zinrke, Kegel. Bfr. 23, 1731-1732 
(1890). (3| Peratoiier, Fiiiocchiaro, Gaiz. rhim. iUU. 24, 1 24.V244 (1894). (4) iJRveriii, Bull. 
wc. wud. set. nalur. », 417 428 (1937); Citti. 1938, II 847; ('..4. 34, 4320 (1940). (o| Hasurii, 
Benedikt, Monatsh. 1, 70ti-707 (1885). (6) llhu<iwelB, llnl)crinanu, Amt, 155, 132-134 (1870). 
(7) Zinoke, Kegd, Ber. 22. 1473-1477 (1889). (8) Ziuckc, Kegel, B«r. 23, 1720-1721 (1800). 
(9> CuunidiiJi, SUber, Ber. 24, 2980-2981 (1801). 

3:4040 2,6-DICHLORONAPRTHALENE CioHoCli BeiLV-B44 

CllyJxJ vl-(448) 

ILP. 136' ID (2) BJ>. 283° a.6. (4) 

13S-186’ (13) 

1S3-13U'I1«. (3) 

138° ox. |4) 

138' (6) (6) (7) 

(0) (10) 


OH 

A 


CiHAGli 


HI 


Ban. VI-1104 

vii- 

Vlr- 



m SQLIDB 8:4040-8:4082 

T!h\B. from ether + GA, ndte. from hot elo., pr. from AcOH. idl. hJc,; w. 

Bol. ether, CeHi, or CHCli. — Volatile with eteam. 

[For prepn. of C frmn iiaphtha]ene-2,6-hu-(siilfanyl chloride) [Beil. Xl-216] (8) (10), 
from 6H3faloivimphtha]fine-24ri]lfonyl chloride [i^iL 20-180] (45% yield (2)) (1) (0), ifiom 
O-bromonaphthalene-S-eulfonyl chloride [Beil. Xl-184] (11), from salts of 2-hydr(MQr- 
naphthalenesulfonaie-G [Beil. Xl-282, Xlr(66)1 (59% yield (3)) (4) (5), or from O-bromo* 
naphthol-2 [Beil. Vl-651| (55% yield (12)) with K3s as directed, see indie, refs.; from 
6-Biilfoiiaphthylamiiie-2 [Beil. XlV-760, XlVi-(735)l by treatment of corresp. dusonium 
chloride with PCls in F(X!b see (13) (14); from 2,MiammonaphthaleDe [Beil. XllI-208] 
via tetrazotization in HCl fallowed by htg. with Cu fKlr. see (6); from sodium /^naphtha- 
Jenmulfonate [Boil. Xl-171, Xlj-(38)] with KClOa + boilK. dil. HCl (50% yield) see (15).] 

[C in CHGla satd. with Cla gives (9% yield (20)) 1,2,6-trichloronaphthalene (3:2515), 
m.p. 02”.] 

6 on oxidn. w'itlL dil. HNOg (D = 1.2) in s.t. at 150” (16) or better with dil. HNO| 
{D ^ 1.13) in s.t. at 190-200” (17) yields 4-chlorophthalic acid (3:4300), m.p. 148” u.c. 
(17). ^ C on oxidn. with (JrOa/AcClH yields (13) 2,6-dichlorDnaphthoqmnoiie-l,4 [Beil. 
VIl-730], bright yel. ndls., m.p. 143-149° (IS); this cpd. also accomiJanies (18) the 4- 
chlorophthalic acid of the same m.p. during HNO 3 oxidn. (above). 

[G on mononitration yields (16) two isomers, one m.p. 139-139.5”, the other m.p. 113.5- 
114” (16).) 

[C in CS 2 treated with CI 8 O 3 H yiehls (19) 2,rHlichloronaphthalencsulfonic add-4 [BdL 
Xl-162] (ciuresp. sulfouyl cliloride, m.p. 136”, JomiBp. sulfonamide, m.p, 269”) J 

3:48m (!) Fnrsliiig, Bit, 38, 30-81 (1887). (2) Beattie, Whitmore. J. Am. CAem. Am;. 81^ 
1548 (lOil't). (3) WehittlMsraer, SauKewuld, Z. physik. Chm. B-M, 145-147 (1933). (4) Claas, 
Zunmerniaiin, Btr. 14 , 14K3 1484 (IbSl). (.5)rcjlluk, (lehauer-l'l'ilnegg, Blumenstock-Halward, 
Monaish. 48 , 1U7 (1928). (6) Voseley, .Takcd, BuB. hoc. chim. (4) 33 , 049 (1023). (7) Tildeii, 
Arnustroiig, Chrm. Xvwb 08 , 295 (1888). (S) (3evc, Bull. aoc. chim. (2) M, 245 (1876). ( 9 ) 
Ariicll, Bull, sne, chim. (2) 45 , 184 (1.S8G). (10) Armatroug, W^’ime, Chem. Xm 63 , 163 ( 1890 ). 

(Ill fUnduU, Chvm. Xrivx 68, 58 0889). (12) IVanzen. 8tduble, J. prakL Chan. (2) M, 370 
(1921/221. (13) Krdniium, Ann. 376, 280 ri893). (14) Nakata, Ber. 64, 2067 (1931). (15) 
Krwlov, TalylKJV. J. (Ati. ('hm. {V.S.H.R.) 9, 1827-1833 (1939); C.A. 34, 4067 (1940). (16) 
A16n, Bull. soc. chim. (2) 36, 4.34 (1881). (17) CIhuh. Btr. 61, .^20 (1882). (18) Claus, MOBer, 
Ber. 18 , 3073-3074 (1885). (19) Armstrung, Wynue, Chm. AVuw 61 , 273-275 (1800). (20) 
Wynne, Chm. Sac. IMO, 61, 


3:4053 2,8,6-TRICHLOROIiyDROQUlNONE 


M.P. 138” (1) 

136” (2) 

134” (31 

131-132” (16) 
130-132” (13) 
130” (4) 


OH C^HACla 



OH 


BeU. VI - 650 
VIi- 
VIr(846) 


^alM2fif54richlor<Aeru^ (3:4672).] 


ColorlesR shining pr. from aq. rapidly losing their luster in air (3); tranBpaient pr, wHh 
1 mole AcOH from AcOH but solvated AcOH readily lost in air (5). 

C at 15” is sol. in 160 pts. aq. (6); C is spar. sol. cold aq. but eas. sol. hot aq. in wfaidi 
it lint mdts to an oil (3); C is eas. sol. ale. or ether. 



S:4im 2A&-TRlC;HLOIlOHYDROQmNONE tt4 

C readily miblimee In Ifte. (4); for study of sublimatioa frae. see (7). 

[For fltudy of heat of fonnn. of C see |Sh* for studies of heat of eombustuA of C see (51 
|9M 

[For detn. of chloriDe in C by hydrogenation at elevated temp, see |10|; for patent on 
use of C as vulcanuation accelerator see (lllj 

PREPARATION OF C 

From trichlorobenzoquhioae. [For prepn. of C from 2,3,&>trichlorobeiieoquinoiie-l,4 
(3:4672) by reduction with aq. SOi (3) (4) (6) (12) in ether (1), or from " benioquinone 
teimehloride ” (2,3,5,6-tetrachloroeyclohexanedioDe-l,4) [Beil. VII^T] with aq. SOi 
(13), see indie, refs.) 

Fwai other sources. [For fonnn. of C (together with other products) from 2,5-dichlaro- 
beDSoqumone<l,4 (3:4470) or from 2,6-dich]QrobenaoquinDne-l|4 (3:3750) with boilg. 
OQDO. HGl see (14); from CeHs with KClOi + HsSOi see |16).] 

CHEMICAL BFJIAVIOR OF G 

Reduction. [C with Na/Hg in acid sobi. is hardly affected and does nd (3) give hydro- 
quinone; however, for anaJ. of G by quant, detn. of chlorine with H| at riev. temp, see 
( 10 ).| 

Oiidatioii. C on oxidn., e.g., with CrO| at 0** (5), cone. HNO| (4) (3), AgNOi (4), or 
FeCls (4), gives 2,3,6-tnchiorobenzoq)iinoDc-l,4 (3:4673); note, however, that with ID- 
sufficient oxidizing agent the corrosp. quinhydronc (sec below) may separate. 

[For study of oxidn. -reductn. ])oteniial of system G + 2,3,5-ttichlorobenzoquinon^l,4 
(3:4672) see (2| (17) (18).] 

G (1 mole) with 2,3,5-trichlorQbensoquinone-l,4 (3:4672) (1 mole) in CHCli soln. 
gives on evapn. (2) (19) the oorresp. quinhydrone, green-black cryst., m.p. 114-115^ (2), 
103“ (19). 

[Note also that C in aq. KOH exposed to air first tunu green, then red, and finally 
brown (4)| and this soln. on stdg. or boUg. in air gradually separates the oorresp. potassium 
salt of chloranilic acid (3:4970) |3}.| 

Other reactions of C. [C with rci^ (2 moles) on htg. gives (3) a mixture of penta- 
ddorobenzenr (3:2290) and hcxachlorob^SBoe (3:4939).] 

Trichlarohydroquinone dimethyl ether (8,4,6-trkIiloro-l,4-(UmethoBtybeiizene): 

unreported. 

0 Trichlorohydniquinone diethyl ether (3k4^-tridiliiro-l,4-diethoKybBtticao): ndls. 

from ale., m.p. 68.5“ (3). [From G with CsHJ + KOH in 8.t. (3).) 

O TrichlorQhydroqumo&e diacetate: ndls. by sublimation, m.p. li^“ (3). [From G 
with AcCl under reflux (3).j 

0 TdcUoniliydroquinone dibenzoate: ndls. from CSi, m.p. 174“ (14). [From G with 
BsClonhtg. (14).] 

I:4il9 (1) Bilts, Oiese, Ber, 87, 4017 (1904). (2) Coxuint. Fieser, J. Am. Chan, Soc. 45, 2306- 
2207 (1023). (3) Graebe. Ana. 146, 22-30 <1368). (4) BtSdeler. Ann. M, 321-326 (1849). 
(6) Valeur, Ann. ekim. (7) 21, 496-190 (1000). (6) Sfeenhouae, Ann. SuppL i, 21S (1868). (7) 
A. d. Ckwlidge, M- S. Cloclidge. /. Am. Chm, Soc. 42, 100-104 (1927). (8) Sjostrom, dfwneifc 
Kan. Tid, 16, 121-124 (1936); Cent. 1287, 1 58, C.A. 22, 6634 (1936). (D) Bvietoslawtiri, Star* 
eaet^a, /. ^tm. phyc, 22, 399-401 (1025). (10) ter Meulen, Henlinea, Bee, tros. ehim. 18, 
106M096 (1033). 

(11) naher (to Naugatuck Cham. Co.). FTe&oh 740,978, Feb. 3, 1933; Ceni. 120, 1 8134; 
C.A. 17, 2845 (1233). (12) Grsebe, Ana. Ml, 28 (1891). (13) PiratoiMr, Oenco, Goiz. 

M. 24, n 389-390 (1894). (14) Levy, Schults, Ann. lit. 153-154 (1881). (15) Emit, Bfer. 



flOLB38 


Si40B»4t4M« 


mt 

nr-m (U77)u u*( <Mu, Am. UH, ia»-US (IMT). (ir) CoMst, /. Am. Ckm. Sm 
Mb ai»-ap7 (laST), (M) J. Am. atm. Ai. M, W7-er0 (IB84). (10) Uoc. Btkw, 
J. Chm. See. M, 1322-lMS (IMQ. 
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AIDEHYDB VllJr- 

ul 

MJ>. 139^ cor. (1) B.R 149-150" «t 14 nun. (1) 

139-134" (2| 

197-138" (3) 


Ndb. from aq. (1). -- Very spar. sol. cdd aq., eaa. sol. hot aq.; spar. sol. GHCSi; m 
sol. slc.i ether (1). 

(For prepo. ot C from p-hydroxybexualdehyde (1 :0060) with Qi + CHCb see U) 
from 3HcliloriH4-hyclroxybeiiiyl aloohol by htg. with alk. sodium m^itrobengenegiilfaimte 
see (3|; from o-cldorophenol (3:0256) + CHsO under speciBed circumstances see or 
withofaloral (3:5210) see |5|.] 

C with FeCla gives no ooloration (3). — C forms a NaHSOs epd. (3). 

C in EtOAc hydrogenated with Hs at 40 Ib./sq. in. for 45 min. in presence of Raney Mi 
cat. gives (2) 3-chloro-4-hydroaeybeneyl ale., cryst. from CaHsi ni.p. 127" (2). 

(0 S-Chloro-l-hydrozybenzBldozime: ndls. from aq. or CHCb, m.p. 144-145" (1). 

8-Chloro-4-hydr^benzaldehyde phenylhydrazone; unrecorded. 

3-Cliloro-4mhydro^benzaldehyde p-nitrophenylhydrizone; unrecorded. 

3-ChlorD4-hydrozybenxaldehyde 2,4-dinitrophenylhydiazaae: unrecorded. 

O S-Chloro-d-hydroxybenzaldchyde semicarbazone; yel. ndls. from very dil. AoOH, 
m.p. 210" dec. (1);212" (3|. 

8:4446 (1) Bills, Ber. 87, 4031-4034 (1904). (2) Buehler, Brown, Holbert, Fulmer, Farkar. 
J. Org. CHeni. 4, 904 (1941). (3) Hanus, J. prakt. Ckem, 168, 263 (1941). (4) Geigy and Cb.r 
Ger. 105.798; Cent 1141 , 1 523. (6) Haakb, Smulii, Austrian 151,159, Marrh 25, 1935; Cmt 
1185.1439. 


3:4085 2-CHLORO-S-Hn)ROXTBBNZ- 
ALDSHYDE 

MJ». 139.5" (1) 

139-139.5" (3) 

139" cor. (4) 



C7H^sC1 


BeiLS.H.745 


Colorless oryst. from dil. AcOH (1) becoming pale i»nk on prolonged eqMMure to air 
(1). - - C has pronounced sternutatory jirops. |1} (3). 

[For prepn. of C from m-hydroxybenzaldehyde (1:0055) + Cb (32,6% yield (4)) sea 
(1) |3| (4); for indirect prepn. via 2-nitro-^hydroxybensaldehyde, reducto., and ap* 
propriate diazo reactns. see (1).] 

C in 50% AcOH mononitrat^ as directed (2) by grad. addn. of HNOj {D * 1.3) then 
after a min. poured onto ice gives 100% yield of mixt. of 4-nitro and 6-nitro derive.; extrai^ 
r4ion with aq. at 90" diaaolves the latter leaving residue of almost pure 4-niiro deriv.; from 
^the Boln. of 6-nitro isomer a little dissolved 4-nitro cpd. is distilled out with steam (2), 
f d-intro-S-cUoroUydroxybeiizaldsb^ pale yel. ndls. from AcOH, m.pi. 166^ 
|{CoRap. oxime, insol. aq., yd. ndls. from alo., m,p. 170" (2); p-niArophaDyB^draionai 
or. ndls. from hot AeOH, m.p. 294-295^ dec. (2); semicarbaioiie, sdfupyeL qdci. 



8:4065-8:4095 


2-CHLOR(^8-HYDBOXYBENZALDEHYDE 


866 


from hot alfl., in.p. 271-^272” dec. (2); methyl ether, coIotIm ndb. from di], ale. or diL 
AoOH, m.p. 107^ (2).] 

6-Nltro-S-clilciiroN8-hydro^beiizAldehyde; colorless ndls. from aq., m.p. 153” (2). 
[CorreBp. ozimo, exoeediD|;}y sol. in aq. or ale., colorless ndls. from CHCli, m.p. 175” (2); 
pxnitrophenylhycLrasone, or.-red ndls. from hot dil. AcOH, m.p. 232-233” (2); semicarba* 
Eone, pide yd. ndls. from ale., m.p. 234° dec. (2|,' methyl ether, colorless ndls. from AcOH, 
i.p. I 

C in CHCI3 treated with Br2 in CHCIh as directed (5) gives (56% yield (5)) 4-bromo-2- 
chloro-3-hydroxybensaldehydc, cryst. from 50% AcOH, m.p. 130-140° cor. (5). [This 
deriv. depresses m.p. of C (5).] [4,6-Dibromo-2-€hloro41-hydroxybenzaidcbydc has m.p. 
104-105° {5).l 

6 with 50% KOH at 60-70° undergoes Cannizzaro reoctn. gi\ing (4) 2-chloro-3-hydrnxy- 
bensyl ale. (87% theoiy 14)), cryst. from toluene, m.p. 132° cor, (4), and 2-chloro^hydroxy- 
benzoic acid (96% theory (4)] (3:4395), cr^'st. from aq., m.p. 156° (4). 

C in aq. 20% NaOH (1) or at]. XailCOa (i), treated with MeiS04, yields meth}^ ether 
(2-Ghloro^methoxybenzaldchydc), volatile with steam, cryst. fntm dil. ale., m.p. 56-- 
57° (1). [This ether depresses m.]). of curresp. deriv. (m.p. 52°) of the isomeric 4rchloro^ 
hydroxybensaldehyde (3 : 3780).] [On oxidn. with uik. KM11O4 11) this mcUo’l ether yields 
2Hddoro-3-mE!thoxyljenzoic ac., m.p. 160° (1).] 

0 2-Chl(iro-3-hyclrozybenzaldoxim6: colQrle.Ms ndls. from dil. ulc., m.p. 140° (1). 

8-Cbloro4-hydrozyhenz Idehyde phenylhydrazone: unitH'orded. 

0 2-ChlQro-3-hydx(izybenzaldehyde ^-nitrophenylhydrazone: ur.-red ndls. from hot 
ale., m.p. 244-24.V (1). 

2-Chlorc»4-hydroiybeazaldehyde 2,4«dinitrophenyUiydrazime: unrecorded. 

(D 2-Chlaro-5-hydrQxybenzaldehyde semlcarbazone: pnlo yel. ndls., m.p. 236-237° 
(1). 

0 2-Chloro-8-Bcetozybenzaldehyde: rhombic cryst. fn)ra ale., m p. 62° (1). 

O 2-Giliiro-S-benzozybenzaldehyde: rhombic cr3'st. from ale., m.p. 88° (1). 

I:4M8 (1) Hodgson, Beard. J. Chem. Soe. 1826, 140-155. |2) Ilodpsun, Beard, /. Chm. 8or. 
19M, 2031-2(KJ0. (3) BissoU. Kraiiz (tn Nuiioiial Aniliue and Chem. Cu.). T.S. 1.776, K03, 
Sept. 30. 1930; Cent. 1981, II 150; (\A. 84, 57ti8-5769 (]0:{0). (4) Lurk, J^omieh. 85, 309-311 
(1930). (5) Lock, Munatsh. 98, 137-JS8 (1933). 

8:4095 2,4-DICHLOROPHENOmCETIC Ce\UOi(\ Bell. S.H. 522 

ci/~^)-f)rri5C00H 

Cl 

H.P. 140-141° (1) 

138° (2) 

White odorless cryst. from CsHe; aim. inaol. aq. — Neut. Eq. » 221.0. 

[For prepn. of C from 2,4-dichlorophenol (3:0560) with chloroacctic acid (3:1370) in 
aq. NaOH (87% yield) ace <1)1 

[For general survey of C aa plant hormone see (1) (3) cf. (4); for use of solns. of C in 
polyethylene gLycols for regulating growth of jdants see (5); for u.hc of 0 as weed killer 
Bee |6).] 

8:4198 (1) Zimmermann, Ind. Eng. Chfnt. 38, 596-001 (1943). (2) Pokorny, J. Am. Chm, iSoc. 
n, 1768 (1941). (3) Zimmermanu, Hitchcock, Cont^. Boyce Thompaon Jnat 18, 321-843 
(1942); C.A. 81, 6190 (1942) |4) Avery, Berger, Hhalvia, Baton. Qtu. 194, 281-287 (1942); 

C.A. 91, 1471 (1943). <5| Mitchell, Hamner, Botan. Oaz. 198, 474r-t83 (1944); C.A. IB, 4054 
(1944). (6) Haner, Tukey, Science 199, 154-155 (1944). 
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a:4108 mXHLOMPBSRnPROFIOlJC CpHACI BelLSJr,MO 

Acn) 

MJ». 140-141" (1) 

Gryat. from AcOH. 

[For prepD. of C from ffWifalorobeoEaldehyde (3:6475) by oonveraioD (Arough ifHshloro- 
ciDnamic acid to ethyl tn^ihlorocinnamatc, thence by addn. of Brz to give ethyl 
chlorophenyl)-a,5-dibromoprtipionate, followed by elimination of 2 HBr and sapoDifieotion 
(or vice versa) with ale. KOH, and final acidification (yield not stated), see (1|.] 

C with Cu(0Ac) 3 loses COz yielding (1) m-chlorophenylanetylene (3:8500) (of. abo 
under (Hihlorophenylpropiolic acid (3:3856)). 

I:4in (1) Otto, J. Am. Chm. Soc. 66, 1393-1394 (1934). 
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CgHsCU 


Bea.V. 805 
Vi-(118) 
Vi-(157) 


141" 

(1) 

B.P. 343-246" 

cor. (9) 

140-141" 

(2) 

240" 

(5) 

130.0-139.9" 


236" 

(7) 

130.5-140.5" 

(4) 



139" 

(3) (A) (24) 



138" 

(7) (8) 




(13) (14) 



137-138" 

(!') (10) 



137.5" 

(H) 



137" 

(12) (23) 




Ndls. fmm etlior; crwt. fmm CCU^ CS*, CgHs -h EtOH, or CeHa (for studies on crystal'* 
lographic props, hoe {2| (8) (5| (15)). — Insol. cold and spar. sol. hot ale.; fairly sol. odld 
ether, Cells, CIK'bi or CSz. — C has penetrating and disagreeable odor. — Sublimes 
easily. 

[For prepn. of C from 2,4,5-tricliloroanilinc [Beil. XTl-627] (9) or from 2,&diGhlQro-p- 
phenylcncdiaminc [ficil. XlII-1181 (16) via lUazotization and use of CuzCli reactn. (64% 
yield (16)) see indir. refs.; from p^iichlorolienzene (3;098U) with SsClz + AlCb in SQsGs 
(67% yiM (1)) (17) or from rKlichlorobcnzene (3:6055) with Cls + cat. (18) see indie. 
refB.J 

[P'or formn. of C fmm Cellii a-ith Clg in pres, of h (5), Fe (44% yield (13|), or AlCla (18), 
nr Cu (20), or from chlorobenzene with Cb + Cu (20), or from o-diohloTobeniene (3:6^) 
with Cls + cat. (18) or Al/FTg (21), or from m-diclilorobenzene (3:5960) with Cla + 
Al/Hg (21) or AlCls (4), or fmm p^ichlorobenzene \iith Cls in pres, of Fe (39% yield 
(13)), see indie, refs.; from dry CeHa with anhyd. AuCls (22) or on electrol. in aq. HCl/ 
AcOH Boln. see (23); from lower chloro derive, of CeHe with FeClz see (7); from 2,4,5- 
trichlurotoluene (3:2100) aith Cls see (24); from benzaldehydc (1:0195) by htg. with 
SbCUseefll),] 

[For formn. of C from 2,5-dichlnro-4-nitroaniline on diazotization and treatment with 
CusCls see (25) (14) (note abnormal replacement of nitro group); from nitrobenzene with 
SOgCls + N 3 O 4 see (10); from resorcinol 4,6-lrw-(Bulfonyl chloride) or hydroquinone 2,5* 



8*r41Uha;41» 


lM8-TBTEAiC9U/}80BENma; 


V 

cUoride) with PCU in B.t. at 180*" see (12) (2e>} from 4«6-diehlorobinifB6 lj8* 
lM-(Bu]fooyl chloride) (27) or from l,3-hM-(iiiethylmereairio)bc^ene4,6-hii-(Bidfo^ 
cfalmide) (28) with iSOCk at 170-200° see indk. refs.; from 2,8-dichlorobeius6iio>l,4-MB- 
(Mdfonyl chloride) with PCU in e.t. 4 hn. at 180° see {0)i from 2j8,6jO-tetrachlorcHjV" 
nitroaoetaailide (39) by refluxing in toluene or xylene (other producte are aleo formed) 
Me(30)J 

piior behavior of C with liq. Cli yielding addn. producte see (29); for behavior with 
NHi at elevated temps, see (30); 6 with S|Gh + AlGli + SOgCh yields (17) hexachlorcH 
benaene (3:403 0-1 

[C htd. with NaOMe as directed yields according to conditions (13) (31) (32) (38) 2,4i& 
trioh]ar(g»henol (3 : 1620) or its methyl ether.] 

C on mononitiationj e.g.p on boilg. with 5 pis. HNO| (D » 1.52) for H hr. (3) (13) (34)i 
yields l,2j4,5-tetrachloro^-nitrobensene [Bdl V-247], m.p. 09-100° (33) (35), 00° (34) 
(13), 08° (9), some teirachlorobcnsoquinonc (ohloranil) (3:4978) (insol. in pet. ether) 
iko being formed (9) (34) (13) (33). [For studies on chem. of this mononitro cpd. see 
|3fl).] 

C on dinitration by boilg. 5-6 hrs. with mixt. of 10 pts. HNOi {D = 1.52) + 10 pts. 
fumg. H 1 SO 4 (25% SO|) gives (71% yield (33)) l,2,4,3-tetrachloro^,6-<linitrobensene, 
cryst. from CsHs by addn. of ale., m.p. 227-226° (33), 232-2.33° (;i5). 

C with 4 pts. chlorosulfonic acid refluxed for hr. gives (78% yield (37)) hexachloroben- 
Bcne (3:4939), m.p. 218-219° u.c. (37). 

i:ilU (1) SUbeirad, J. Ch^m. Soc. 121, 1020 (1923). (2) Fels, Z. Krxtt. 32. 365 (IDOO). (3) 
Dadieu, PooxtbIi, Kohirniisch, Monaiak. il, 434 (1032). (4) Olivier, Hec. trm. cMm. 3i, 411- 
413 (1920). (5) Juugfleisrh. Ann. chim. (4) 15, 277--2M3 (1868). (6) Gehauer-FilliicfU!, Fidor. 
Afonabh. 48, 634 (1927). (7) TbomuH, Ccjm/ie. rend. IM, 1212 (1808). (8) Bodewig, Z. iTrul. 

400 (1879). (9) Beiktoin, Kurbutow, Ann. 183, 236-237 (1878). (lO) Battegny, DeniveUe, 
BvU. MC. cAim. (4) 47, 609 (1930). 

(11) Gnohm, Baniiger, Ann. 386, 67 (1897). (12) Litvay, IUbsie, Landau, Bcr. 13, 1867 
(1929). (13) HoUeman. Rec. trav. chim. 38, 736-737. 745, 749 (1920). (14) ffurlgson. /. Soc. 
Dyert Cohwiata 42, 368 (1926). (15) Groth, Ckm. Krwt. 4, 7 (1917J. (16) Rchoutifleen, J. 
Am. Chem. Soe. 55, 4538-4539 (1933). (17) Roberta and Co. A Silberrad, Brit. 193.200, March 
15, 1923; Card. 1125, 1 904. (18) Mills (to Dow Chem. Co.), U.8. 1,934,675, NV. 7, 1933; Cent. 
1184, I 1390; C.A. 38, 4tM (1934). (10) Mouueyrat, Pourct, Compt. rend. 127, 1028 (1896). 
(20) Tei, Komatsu, Mem. CoU. Sei. Kyoto Imp. Vniv. li-A, 325-330 (1927) ; Cent. 1328, 1 2370. 

(21) Cohen, Hartley, J. Chem. Soe. 87, 1363-1365 (1905). (22) Kharaseb, Isbell, J. Am. Chm, 
Soe. 52, 3053 (1931). (23) Fichter, Glantsstem, Ber. 48, 2475- 24K1 (1016). (24) Beilstsizi, 
Kuhlberg, Ann. 162, 247-248 (1869). (25) HoUeman, van Hoeften, Hec. trav. chim. 4i, 71 (1921). 
(26) Quilioo, Ooze. chim. ital. 57, 800--802 (1027). (27) Poliak, Wicnerberger, MonaUh. 85, 
1472 (1914). (28) PoUak, Monatah. 85. 1460 (1914). (29) van der Linden, Rn. trm. ehm. 55, 
425-427 (1936); 57, 342-344 (1938). (30) Heslinga, Hec. trav. chm. 48. 178-180, 182 (1924). 

(31) AktieQ.^eBel1. fUr Amlin-Fabr., Oer. 349,794, March 9, 1922; Cent. 1122, IV 45; Ger. 
411,052, Much 23, 1925; Cent. 1825, 1 2411. (32) Clark, Crosier, Ttom. Roy. 8oc. Can. (3) 11, 
in 153-150 (1925). (33) Berckmans. HoUeraan, Ree. trm. c5tm. 44, 861-852 (1925). (34) 
Dyson, George, Hunter, J. Chem. Soe. 1828^ 3044. (35) Qvist, Solo, Ada Acad. Aftoenn's Math, 
d Phyt. 8, No. 4 (1634); Cent. 1884, 11 595; Cent. 1181, I 540. (36) Peten, Rowe, Btead, J. 
Chem. Soc. 1848, 233-235. (37) Huntress, Carten, J. Am. Chem. Soc. 12, 513 (IMO). (38) 
deOauw, Ree. trm. ehim. 58, 787 (1931). (39) Peters, Rowe, Stead, J. Chem. Soc. 184l» 372-373. 
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CeHACli 


BeiLVl- 880 
VIi- 
Vl|-(819) 


ILP. 141° (1) 
140° (2) 



8QUD8 


8>4UUhSi«M 


Long «alnlMi ndb. fiom tut aq.— Faiolitr pkaattit pinaidie odor. (Neir mmiiL 
prod. (1942) in U£.A.] — Em. sol. ids., ether, AoOH, CiBs: Uriy eM. sol. hot eq.; iper. 
nl. eoldaq. 

(For prepn. ttorn " henaehloroTeBOixinol ” (2:3470) by nduetioa with SnCIs in AnOH 
eee (1).] 

C is sol. in sq, elk. (2). — C in oq. soln. gives with FeCIi s blue color (2). 

C in AeOH on treatment with Cli yiddB “ hexachlororeeoniinol " (3:3470), m.p. 113^. 

O letradilewieiowinol djacetate; m.p. 145” (1), 144° (2). [Note that m.p. of tins 
deiiv. is doee to that of C and should be tested by method of mixed m.p.t.] 

9:4IU (1) Zincke, Foehs, Ber. U, 2689-2690 (1892). (2) FWei, Rartmaaii, Fer. St, 199 (1921). 


CflO 

3:4140 8,4-DICELORO-S-Hn)RQXTBElfZ- 

AUlEHyDB 

HP. 141” (1) 

Coloriess eryst. from AeOH. C hss pronounred sternutatory props, and blisten moist 
shin. — [Note that the m.p. of a mist, of C with isomeric 3,6-diehlaro-3-hydi«Hqrbena< 
oldehyde (3:4100), m.p. 140°, is depressed to 111° (1).) 

[For prepn. of C from t-ehloro-O-hydroxybcozaldebyde (3:3780) in AcOH with GI| 
at room temp. (100% yield) see (1).] 

0 (1 pt.) in AcOH (4 pte.) on nitration at 65° with 1 pt. cone. HNOi (D 1.42) yields 
(2) 2,4^chlnro-3-hydroxy'd-nitrobmaldehyde (2), colorless ndis. from its deep yellow 
soln. in AcOH or from hot aq., m.p. 107” (2) (p^utrophenylhydrasone, or. ndb. bom 
AeOH, m.p. 279-280° (2), semicarbazone monobydrate, yel. ndis. from dil. ale., softens 
140-150” (2)). 

C dislvd. in boilg. 10% NaOH (2 moles) and treated with MesS 04 (1.3 mdes) yields 
(I) 2,4-dichlaro>3-meth«ixybensBldefayde; m.p. 82° (1) (p-nitrophenyUiydnsone, dd-goU 
ndis., m.p. 258-260” (1)), which on oxidn. yields 3,4^cbloro^ methoxybensoie 
coknlees ndb., m.p. 163° (I). 

0 2,4-Dlchloto-84ydroxybeusliloxime: fine ooloriees ndb. from ale., m.p. 188* (I). 
0 8,4-DIciiloto-S-hydraiiybenzaldehyde p-nitrophenylhydrazone: or.-red ndb., m.p. 
277-278° dec. |l). 

1:414a (1) Hodfwn, Beard, J. CAem. Soe. 1121, 147-16S. (2) Hodgson, Beard, J. Chm. Sm. 
im, 2030-2036. 



CiHACli BeU. an. 743 
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^ ypOH 

— Cl 


CrHiOtCl Bath n. 884 

1Ei-(U8) 


1I.P. 143” (1) (2) (3) 

141.8” (4) 

141” (5) <6) (7) (8) (181) 

140-148” (9) 

140.80” (10) 

14aa” (11) (29) 

ms” (12) 

140” (13) (14) (26) (27) (49) 


139.0* (15) 

13B.8-14aO” (16) 

130.0-140” (17) 

180.0” (38) 

130-140” (18) (19) 

189° (20) (21) (22) 

138” (23) (24) (58) 

137* (25) (63) (97) (36) 



8:4180 o-CHLOROBENZOlC ACID 870 

Cryst. firom hot aq., GsHi, dioxane/GiHs, or ale. — C ia Bpar. aol. odd oq.; o.g., C ia 
iiqI. at 0” in 881 pta. sq. (27^; at 25*’, 100 id. aatd. aq. aoln. oonta. 0.213 g C (21) ( :■ 0.0136 
mole per liter (21) (28)) — C ia eaa, sol. hot aq., dc., ether (26). — At 14-16°C 100 ml. 
aatd. adn. of C in acetone eontn. 28.4 g. G; in ether 17 g, C, in E^Ac 13.2 g. G, in 75% 
AcOH 6.2 g. C; in CiHb 0.0 g. G; in GGU 0.6 g. C; in CSt 0.5 g. G; in Igr. 0.07 g. C (10). 

For atudy of roly, of C in acetone (4), C1H0 14) (29), heptane (29), chlorobenaene (3 : 7903) 
(30), o-chlnrntduene (3:8245) (30), or m-chlorotoluene (3:8275) (30) roe indie, refa. 

For atudy d diatribution at 25'' of C between aq. + tduene (31), aq, + xylene (32), or 
aq. + GHds (31) (32) (for use of CHCla in sepn. of C from aq. auapenaion of S-chloro- 
phthalic add (3:4820) (33)) see indie, refs.; for adsorption of G on charcoal from ita solna. 
in EtOH (34), acetone (4), CfiHg (4), or aq. (35) roe indie, refs.; for soly. of C in aq. adns. 
of various salts (including NaA) sro (28) (21). 

C can be sublimed in vac. (12). — C ia hut very slightly volatile with steam (for details 
see (11)). — For crystallographic data see (36) (37). — For puririeation of C (by use of 
deodorUing carbon on soln. of C in aq. NasCOa foDowed by repptn. with 6 iV HGl) see (38). 

Binary systems contg. C: for f.p./compn. dtita on system C + see (39); for f.p./ 
compn. data and diagram on system C + DzOH (1:0715), eutectic, m.|). 91. l^ contg. 
about 41 wt. % C, see (10) (41); for f.p./ compn. data on systems C + o-tiiluic acid (1 : 0690) 
(20) or C + o-hydrQX)'honznic acid (salicylic acid) (1:0780) (20) ror iiulic. refs. 

For f.p./oompn. data and diagrams on systems C + f^t-chlonibeiizulc acid (3:4392) 
(eutectic, m.p. 110.7°, contg. 52-53 mole % C (6 ) (40) (10) (1.5)) mk> indie, rt'fs.; system 
C + jEH^orobensoic acid (3:4940) (eut«ctio, m.p. 132°, contg. aid. 86 mole % U) see 
(10) (15). 

For f.p./compn. data and diagrama on systems C + o-bromnbenzoio acid (41), G + 
o-iodobenzde add (42), C + o-nitrubenzuic acid (43), C + m>-nitrnljenzoic acid (4^1) roe 
indie, refs. 

Ternary systems contg, C. [For influence of addii. of Itenzoie acid (0) or of /M'hloro- 
benzoic acid (3:4940) (40) to the eutectic of C with Tn-chlornbcnzoic acid (3:4392) see 
indie, refs.; for influence of addn. of C to the eutectic of Itenzoic add with 7/i*chloruU*nzoic 
Bcid sec (40); for data on system C + m-chlorobenzoic arid (3:4392) + /H'hloMlienzoic 
acid (3:4940), eutectic, m.p. 104.9°, contg. rcsiKK^ivdy 48.3, 44.0, and 7.7 mole d the 
three isomers, sec (15|.| 

Miscellaneous. [For study of fate of C in animal organism see (44) (45); note tliat 
contrary to earlier (45) results with dogs and rabbits conjugation with glycine to yield the 
expected A^-(o-chlorobenz<iyl)glycinc (cHslilonihippuric acid) |llcil. IX-^33G|, m.p. 176° 
(45), docs (44) occur. — For study of use of C (or its sails) as preron'iitivcs HWf (46); for 
deteotn. of C in foods roc (170). — For use of C as vulcanization n^giibtur see (47) (48).] 

Frepiratloa. [For prepn. of C from o-chlorotolucne (3:8245) by o\idn. with Mlg. 
oq. KMn04 (yields: 90% (14), 74r78% (18), 68-71% (24)) (49) (13), with nitrosulfunic 
acid (from fumg, HNOa + dry 8(^)2) at 100” (fiO), wdtli air in tlie pnns. of vaiious catalysts 
(61) (62) (53), or in aq. alk. at 260° under pres. (54), see indie. n4s.; for formn. of C from 
o-chlorophenyl benzyl ketone by auto-oxidn. in light and air srjc (.56); for formn. of ('!: from 
o-chlorobenzaldehyde (3:6410) by oxidn. with CK)a (57), with alk. KMDO4 (58), or by 
auto-ozidn. in A02O (59) see indie, refs.} 

[For prepn. of G from o-aminobenzoie acid (antbranilic acid) [Bell XIV-312, XIV]- 
(5^)1 via diasotiaation and use of CusCls (yields: 00% (24), 87% (178)) U^mfenbly 
under CO| (60)), or CuH (60% yield (61)), or Cu (62) see indie, refs.] 

(For prepn. of C from o-chlorolMmsonitrile (Beil. lX-336] by hydrolysis with H2SO4 
(14), with dil. HCl in s.t. at 150° (63), or boilg. KOH (14) sec indie, refs.; from o-chloro- 
benioyl obloride (3:6640) by hydrolysis with aq. (91) or aq. alk.; from (Hshlorobonsotri- 



m 


soLom 
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chloride (8:4880) iqr hydrolyeiii (64) (66), e.g., with aq* hi nt at IGO* (37) or bj boilg* 
oono. HNOi (65) see indie, refs,; fiom o-chlorebensal (cli)diloride (8:6625) with OrOj 
(57) or with boilg. aq. for 20 hrs. followed by oxidn. with KMnOi (76% yield |7)); from 
a mixt. of (Hihloroboiuotrichlorido + o-cblorobensal (di)chh»ide by hyditil. with 70% 
HsSQi or 80% AeOH or 5% NbOH at 90-100” in stream of air to effect immediate oridn* 
(67); from (Hhlorobensori-onhlorotriphenylmethane by hydrolytic deavage with 20% 
MeOH/KOH 5 hrs. at b.p. (8); from o-ebloropheoylnitrolic acid by hydiolyaa with bdlg. 
aq. (10) see indie, refs.] 

[For foimn. of C (together with other prods.) from benzoic acid (1:0715) with KClOx 
+ llCl ( 68 ), with NaCX^l ( 6 ) (69), see indie, refs.] 

|For foimn. of C from oHiuLfobenzoic acid imide (saccharin) [Beil. XXVII-^168, XXVlIi* 
(266)] with KC/lOs + HCl sec (9); from 3-chlnrophthalic acid (8:4820) by cat. monod^ 
carboxylation sec (70); from o-nitrotoluenc fBeil. V-:il 8 , Vi-(158), Vr(243)] (71), from 
sodium o-toluenesiilfrmate [Beil. Xl-83, Xli-( 22 )] (72), or from o-toluenesulfonyl cUaride 
[Boil. XI-S 6 , Xlr(23)] (71) with SOCh in s.t. at elevated temp. foUowed by treatment 
with aq. spc indie, refs.] _ 

Chemical behavior. [C (as NaA) on reduction with Na/Hg (27) (25) (73) or C (as 
KA) on fusion with sodium formate (74) cf. (75) is dehalogcnated yielding benzoic add 
(1:071.)) (for study of reduction of C with 112 + Ni in aq. alk. at ord. temp, see (76)). — 
6 on eledrolytic reduction in ale. H 2 SO 4 yields (77) o-chlorobenzyl ale. [Beil. VI444, 
Vli-(222)], nibs, from aq. ale., m.p. 72” (77).] 

C behaves nommlly as a monohaalc acid: e.g., C on titration with standard dil. aq. alk. 
gives Neui. Bq. 156.5; ionization const. £t 25” is 13.2 X (78) (70) cf. (80) (81) (21) 
( 1 ). ^ [For study of acid strength of C in various alcohols (82) (83) (84) (5) (85) ( 86 ) ( 22 ) 
or in acetonitrile (87) see indie, refs. ^ For solubility of C in aq. solns. of variona salta 
iTicl. NaA see (28) (21). — For sepn. of C from p-chlorobcnzcuc acid (3:4940) by use of 
difference in their acidic strength see ( 88 ). — For use of C as standard in alkalimetry ( 88 ) 
and in iodimetry (90) S(*e indie, refs.] 

Salta of inorg. bases. [N H 4 .A (91 ) (92) (note that this salt with benzotrichloride (3 : 6880) 
in pres, of suitable eat. yields (93) o-chlorohenzonitrilo). — Hydroxylamine salt: m.p, 
104.5“ ( 94 ). — NaA (use as preservative) (46). — KA ) 2 H 20 (91) (forms liq. cryat. cm 
fusion ( 95 )). — AgA. scuiles from boilg. aq. (35) ( 100 ) (note that this salt with h in CsHz 
under reflux does not (96) yield plienyl o-chlorobenzoate, m.p. 37”, and thus differs from 
DOITC 811 . salt of ?}i-chlnn)benzoir arid (3:4392)). — CaA 2 .H 2 () (2h) (97), much more sol. 
aq. than corresp. salts of r/Hihlorobenzoir acid (3:43921 or p-chlorolienzoic acid (3:4940) 
(97); insnl. either (m4iI or hut ale. (98); on dry distn. gives (18% yield (99)) xantiione 
(1:7275), m.p. 174“ — ^V^A*.3H20 from apnnt. evapn. of oq. soln. (98) (9). — BaAz from 
hot cone. aq. soln. (25) (26) (use in sepn. of C from isomers (40)); spar. sol. aq. ( 100 ), ^ 
Note that PbA® (25) ( 100 ) and CuAj (25) ( 100 ) arc spar. sol. nq., while salts of Ca, 8 r, 
Mg. Zn, Fe. Mn, Co. Ni, and Cd are sol. ( 100 ). - For sepn. of C from BzOH (1:0715) 
by use of Cu salts see ( 6 ).] 

Salta of organic bases. C with equiv. amt. benzylamine in boilg. EiOAc followed by 
evapn. of solvent yields ( 101 ) lienzylammonium o-chlorobenzoate, m.p. 148.4-149.4^ u.c.. 
150.5-151.5“ cor., Neut. Eq. 263.6 (note that the m.p. of this salt is but very slightly dif. 
from that of corresp. salt of m-chlorolienzoic acid (3:4392)). — C similarly treated with 
ff-phenylethylamine yields ( 101 ) o-phenylethylammonium o-chlorobenzoate, m.p. 128.4- 
129.4" U.C., 130.9-131.9“ cor., Neut. Eq. 277.6 (note that m.p. of this salt, although better 
separated from those of the isomeric acids than the preceding case, is very dciee to those 
of the oarresp. salts of m-methoxybenzoic acid, p-methoxybenzoic acid, and o-nitrobenaoic 
add). 
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C (1 mde) m ale. mixed with codeine (1 mde), m.p. W**, iitd. several minuteB, eolveoi 
ev«|id, and neulting sirup recryitd. from aq. yieMs (102) ooddne o-ehlarobenioatei Ci Ai- 
OiN.Cf m.p. 134” on “ Maquenne block note that this value although dnee to that 
of Qomcp. prod, from o-bromobenxoio add ia widely different from that of correBp, ealta 
of diher m^orobenioic acid (3;43B2) or p-chlorobenaoic add (3:4040) which are 96” 
and 162” reapectiyely. — C (1 mole) in ale. (or CHCb) with strychnine (1 mole) in ale., 
boiled for a few minutes, then cooled, yidds (103) strychnine o-chlorobensoate, CuHir 
O 1 N 2 .C, m.p. 170” u.c. on “ Maquenne block note that this mdting point is somewhat 
lower than that (185°) for the corresp. salt of mnihlDrobenzoic add (3:4392) and widdy 
different from that (251”) of the corresp. salt of p-ohlorobensoic add (3:4940). 

(For optical data on cinchonine salt see (104); for salt (m.p. lOBr-llO”) with phenyl- 
mercuric hydroxide see (105).] 

C with alcohols gi^es by conventional proceesos the ootresp. esters; for details on methyl 
o-ohlorobehsoate (3:6695) and ethyl o-chlorobensoate (3:6800) see these oompds. — 
[For study of rate of esterification of C with MeOH (106) (111) (17) (112), with EtOH 
(2) (17) (113), or with cyclohexanol (1:6415) (107) see indie. Tcfs.) 

C with PjOs in toluene boiled for 4 hrs. (108), or C (100) nr its sodium salt (110) refluxed 
with oxalyl (di)diloiide (3:6060) in CsHg, yidds o-chlorobensoic add anhydride, ndls. 
from It. pot. (108) or ale. (109), m.p. 79.6” (108), 78-79” (100); note that C (2 mdea) with 
oxalyl (di)bromide refluxed in CeHa similarly gives good yidds (110) of the above anhy- 
dride, but that Nai with oxalyl ((li)bromide can also be used (110) to give o-chlorobenaoyl 
bromide, b.p. 143-145” at 37 mm. (110). 

C with PCIb (114) (45) (115), or with FCli + ZnCb (114), or with 8OCI2 (114) (45) 
(116) (117), or with SOCI2 + pyridine (118), or with o-chlorobensotridiloride (3:6880) 
+ ZnCli (119) yields o-chlorobensoyl chloride (3:6640) q.v. for data on yields. 

C with KOH or NaOH on fusion (128) (27) (25), or C with aq. piperidine in pres, of 
Cu powder in s.t. at 160” for 4 hrs. (121)^ or C with aq. piperidine + NazCOj + amyl ale, 
+ Cu powder refluxed 6 hrs. (124), or C (as KA) with aq. NsOAc + Cu(OAc)2 in s.t 
at 140-150” for 9-10 hrs. (126), or C with aq. Ca(OH)2 + Cu epds. at 16(1-170° under press. 
(122) gives (83% yield (126)) o-hydroxybenzoic acid (salicylic acid) (1 :0780), accompanied 
in some coses (120) by substantial amounts of m-hydroxybenzoio acid (1:0826). — For 
use of alk. fusion as means of detect, of C in wine see (123). ^ Note that C with aq. KOH 
(even in pres, of copper) (124), or C with aq. Ba(OH)2 in s.t. at 190-200” (125), does not 
yield salicylic acid or any chloride ion. 

Reactiim of C with phenblB^ C on suitable treatment condenses with phenols yidding 
(HuyloJtybenzoic adds: e.g., C (as KA) with Na phenolate and Cu powder at 180-190” 
for 5 min. (127) (128), or C (as KA) with phenol + Cu powder or Cu salts (129) (130), 
or C (as KA) wi^ anhydrous KOAc/NaOAc + Cu powder at 245-255” for 5 hrs. (126) 
gives (90% yield (127)) o-phenoxyb^oic add [Bdl. X-65, Xi-(28)|, Ifta. from dil. ale., 
m.p. 113”; note that this prod, with cone. H2SO4 on gentle wanning loses HiO and ring- 
doW in quant, yidd (131) to xonthone (1:7275), m.p. 174”. — [For analogous oondensa- 
tioDs of C witho^raol (1:1400) (127) (128) (60), m-cresol (1:1730) (127), p-cresol (1:1410) 
(127) (128), iHiaphthol (1:1500) (132), ^naphthol (1:1540) (127) (128), o-chlorophenol 
(3:5060) (133), nkchloraphenol (3:0255) (133), p-chlorophenol (3:0495) (133), m-nitro- 
phend (133), pnitrophenol (133), induding oonv. to the corresp. xantbones, see indie, 
refs.; many other analogouB cases are known but cannot be induded here. 

Reacthn of C with amines. C (or its salts) with primary or seoondary aliphatic or 
aramatio amines in the pres, of K2OO1 snd Cu powder on htg. oondenses with 
of HCl (or its equivslent) to yidd products of type o-HOOC^-CsHc— NHR; these products 
by ring dkmire ttough elimination of water yidd in turn the oomcponding acridones; the 



m SC&IDB 

iwitioa hM been emuted far oountfaes eaiee of irfuiob anly a feir of the mm imporliiit 
ownpliw ean be cited here; for the meet €Oinprehttiei?eiiB^e eurvey see (IM). 

C (as KX) hid. with aq. aniline + Cu powder (134) (135), Cu selte (135), or C hid. with 
aniline + Cu powder (136) or Cr powder (137), or C btd. with aniline + anhspdroua KcOQi 
+ CuO (134) (38> gives (yields; 97% (134), 82-93% (38), 87% (137)) i^r-pbcnylanttoailio 
acid (diphenylaminfrKHsarboxylic acid] [Beil. XIV-^27, Xiyi-(633)], oryst. from ale., 
m.p. 162-183" rap. htg. (38); this prod, with oonc. H«S 04 at 100" loses aq. and risg<ioses 
(yieldB: 91-96% (38)) (138) (139) to acridone [Beil. XXl-^S, XXIi-(312)I, subUmaUe 
yet. ndla., m.p. 354" csor. 

[For detaUs on analogous reaction of Cl with o-toluidine (134) (135) (136) (140), nh 
toluidine (134) (141), p-toluidine (134) (135), a-naphthylamine (134) (135), 5-naphtjhyl- 
amine (134) (135), o^inophenol (134), o-anisidine (134), m^^nisidine (IM) (141), p- 
anisidine (142), o-aminobensoic acid (134), mnaminobensoic add (134), p-aminobencoie 
add (134), p-phenylonediamine (134), p-aminodimethylaniline (124), see indic- nfa-i 
scores of other examples oannot be cited here.] 

Substitution of nucleus of C. — [C in fumg. SO 4 or ehloraulfonic acid + a little sqUiif 
treated with Bri (1 mole) at 60-70" gi^^ (70-75% yield (143)) 54}romo-2-chbrobeiiioic 
add [BeU. lX-355], ndls., m.p. 165-167" (143).] 

C on mononitration under various conditions, e.g., C (2 wt. pts.) dislvd. in ocmc. HsSOi 
(15 wt. pts.) and treated below 50" with a mii^. of HNO| {D ^ 1.5) (1 wt. pt.) in cone. 
H,S 04 (2 5 wt. pta.) (144) gives mainly (yidds: 78.5% (144), 35% (145), 32-88% ( 1 ^)) 
(147) (148) (14) (149) 2-chlon)-5-nitrobeiiamc acid [Bdl. 1X403], ndls. from aq., m.pk 
165" (149) (14) (172), 164-165" (144) (145). 164" (146) (148), aiscompanied by a small 
amt. 2-chloTo-3-nitrobenzoic acid [Beil. lX-402], m.p. 185" (148), 181" (150). — [Note 
that both the other nitro-2-chlorobenzoie acids are known, via., 2-chloro-4-niirobenBaio 
acid [Beil. lX-404], ndls. from aq., m.p. 140" (151), 139-140° (152), and 2-chloro-6-iiitro- 
benzde acid, m.p. 16J" (151), but are prepd. by other methods.] 

C on direct dinitration, e.g., with cone. H 2 i ^04 + KNO| at 100 " (153) (154) or at 130" 
(155) or C with cone. H 28 O 4 + fumg. HNO 4 at 130-140" (156), gives (94% yidd (155)) 
2-chloro-3,5-dinitrobenzoic add [Beil. lX-4151, ndls. from aq., m.p. 199-200" (153) (154), 
199" (156), 198.5" cor. (155) (for use of this prod, in detection of C see (180)); this prod, 
is also obtd. by further nitration of 2-chloro-3-iiitrobenzoic acid (above) with cone. HaSOi 
+ KNOs at 170" (157). — [Note that of the 5 other isomeric dimtro-2-chlDrobenioic adds 
which are possible only one is known, viz., 2-chlon>4,5-dinitrobenzoie add, m.p. 165" 
cor. (158), obtd. from 2-chlnrD-4-nitrobensoic add (above) by further nitration with fumg. 
HNO 3 + cone. H 18 O 4 ( 80 % yield (158)).] 

Methyl cHdilorobenzoate: oil, b.p. 234°. (See 3:6695.) 

— Ethyl o-chlorobenzoftte: oil, b.p. 243". (See 3:6800.) 

0 P-Nltrobeiuyl o-chlorobenzoite: m.p. 106" (159). [From G (as NaS) with fh 
nitrobenzyl bromide (m.p. 99") in boilg. dil. ale. (159); note that the m.p. of tlA 
ester is almost identical with that (107°) of the eorresp. prod, from m-chlotdbenaoie 
add (3:4392).] 

0 Phenacyl o-chlorobenzoate: m.p. 85.5° (160), 83" (23). [PVom C (as Nai) with 
phenacyl bromide (m.p. 50") in boilg. ale. (97% yield (23)),] — [Note that the m.p. 
of this prod, is only dightly lower thsA that (87.6°) of the eorresp. prod, nmikriy 
obtd. from jHshlorobenzoic acid (3:4940).] 

— ^-Chloro^eBBcyl tKhlorobenzoate: unreported. 

(D ^romcphenicyl o-chlorobenzoate: m.p. 107.0° cor. (161), 106" (23) (162). [From 0 
(as NbA] with p^romophenacyl bromide (m.p. 109") in boilg. ale. ( 8 Q% yidd ( 28 )).) 
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A^Mopbena^l o-clilorobeiizoAte: uoreported. 

O ^^PbMiylphfliiacyl o-ddoridieiuoite; m.p. 123" (183). [Fnin C (aa Nai) with 
p^ihenylphenacyl bromide (m.p. 126°) in boilg, ale. (163).] 

a-BBOzylthiunmiiim o-ddorobenzoate: unreported. 

(ft 5-'(p-Chlofoben^i)tlinin)iuum o-chlorobenzoate: eryat. from dioxane, m.p. 169° 
oor, (164). [From C (as NaA or KA) in aq. with 1 equiv. of il7-(p-ehlorobcnzyl)- 
thiuionium chloride, m.p. 197° (10% in ale.) (164); note that the m.p. of thia prod, 
ia cloaely adjacent to that (m.p. 157" cor.) of the correap. aalt of 7 n-chlorobenzoic add 
(3:4392).] 

0 5 '-(p*Bioinobenzyl)thiuroiiiiim o-dilofobenzoate: m.p. 168° cor. (165). [From C 
(b 8 KA or Nai) in aq. with 1 equiv. of <S-(p-bromobenzyl)thiuronium bromide (m.p. 
213^) in ale. (165); note that m.p. of this prod, ia only slightly higher tlian that (163° 
cor.) for the corresp. prod, from p-chlorobenzoic acid (3 : 4940).] 

(D o^hlotobenzamide: cryst. from dc. or ale./ ether, m.p. 142.4° cor. (166), 142° (167), 
141° (14), 140.5° (91), 139° (25). [From C by refluxing with AcOH + (NH 4 ) 2 C 08 
(37-39% yield (167)), from o^lilorobenzoyl chloride (3:6640) with cone, aq. NH 4 OH 
(166) (14) (91) (25), or from ethyl o-chlorobonzoate (3:6600) with cone. aq. KH 4 ()H 
(25).] — [Note that o-chlorobenzamidc on htg, with AlCia.NaCl (large exmss) gives 
(93% yield (168)) o-chlorohenzonitrile (Beil. lX-336], m.p. 43^° (168), 42^3° 
(169), b.p. 232° (160).] 

(0 o-Qilorobenzhydrazide: ndla. from ale., m.p. 1 17-118° (170), 109-110° (171). [From 
ethyl o-chlorobenzoate (3:6800) q.v. with hydrazine liydratc (170) (171); for use sa 
reagt. for identification of aldehydes and ki^tones see (170).] 

— N-(o-Chlinrobeazoyl) JV-phenylhydnzide: unre|)orted. 

0 o-Chlorobenzaiiilide; mils, from ale. or pot. other; m.p. 114° (172) (173) (174), 117- 
118° (175) (176). — [l>Vom (hchlorobenzoyl chloride (3:6640) with excess aniline 
(25) (172) in pres, of a tertiary amine (80% yield (174)); dsn from oxime of o-diloro- 
bonzophenonc (3:0715) by Beckmann reair. (175) (173) (176).] — [Note that thi.s 
prod, must not be confused with benz-o-chloruanilide, m.p. 99-1(H)°.] 

O o-Chldrobenz-p-toluidide: cryst. from dil. dc., m.p. 131° (177). [From cHthluro- 
benzoyl chloride (3:6640) with />-tnluidine (177).] 

o-Chlofobenz-a-naidiihalide; unroiiorted. 

o-Chlorobenz-d-naphthalide: unreported. 
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S:415S S^DICHLORONAPHTHOL-I CioHiOCli BeU. 8.11. 538 

ILP. 141-142' (1) 

[For prepo. from 5|&Hlichloro-2-uiiiDoiiaphthaleDe by htg. with dil. H2SO4 for 8 hn, 
at 195'205” uoder preoBure see |1) (2).] 

— SiS-DlcUoro-S-iiKphthyl methyl other; imp. 74° |2|. 

I;I1U (I) Soe. Chem. Ind., Basel, Swiu 202,854, May 1. 1939; CenU IW. H 3190, |2) Gold^ 
stem. Viaud, ITsb. Chm, Ada, Zl, 882-888 (1944); CJLe M, 926 (1946). 



m BOUDB a;4ua 

S;4M0 M^ICmOKO^aXDROKIBBHZ- CBD CtBAOt WLSJT.Mt 
ALDUUiiA 


Hj. i4a-mi9* ( 1 ) 

140.8* cor. |2)(3) 

140* |4) 

ColorieoB OETot. from hot oq. — 6 hao pronounoed oteratttgtoiy propertut and aho 
attaeko moiat akin producing painful tdiaten. — |C when mixed with 2H!UQro4>]qrdroiy‘ 
beuaiddijde (3:4(M), m.p. 130.S* (4|, depreaaeB m.p. to 116° (4).] 

[For pnpn. of C from m-hjrdnxybenaaldehyde (1:0055) with Cb (2 molea) in AoQB 
aohL Oielda: 51.6% (2) ef. (3), 38% (4|) ( 1 ) (other prods, also being fwmed) aM indie, 
tefa.; bom 24hlon>34iydroxybenzaldehyde (3:4086) with Cls (1 nude) in AeOH lee (4); 
from Oehloro^hydroxybenaaMehyde (3:3350) with Olt (1 mole) in AeOH (C ia mafat 
prod. (5) but 4,^chloro-3-hydtoxybenaBidehyde (3:3962) is aJao formed (4) ( 6 )) tee 
indie, refs.] 

[For eondena. of C with p^hlsrophenol (3 : 0475) and use of prod, aa mothproofing agent 
see ( 6 ); for eondena. of C with 2,4^hydroxybenaoie acid (1:0^) (7) or with HiteaotiniB 
acid (2-hydtaxy'3-methyIbenaoic acid) ( 8 ) and use of products aa dye intermediatea aee 
indie, refs.) 

C in 50% aq. KOH at 60-70* first ppta. yel. K salt of C which grad. diaaolTeB and ia 
replaced by a colarlcsB cryat. ppt; after stdg. 4 hra. acidification irith dil. H 1 SO 4 givaa 
(93.8% yield (2)) 2,4-dichlorophcnol (3:0560), m.p. 42° (2). 

C in AeOH with Bri gives (^% yield (3)) ^romo-2,6^efaIonh34ydrDxybettialdehyde, 
cryat. from CsHt + Igr., m.p. 104-105° (3) (methyl ether, m.p. 82°, oxime, m.p. 108* 
cor. (3)). 

C (1 pt.) in AeOH (4 pts.) on nitration with 1 pt. cone. HNO| (/) > 1.42) at 66 ’ yiehfa 
(4| 2,fMichloro-3-hydroxy-4-nitrobeiizaldehyde, bright yel. ndk. from AeOH or jd. from 
aq., m.p. 80° (4) (Ag salt, erimaon ndla. from hot aq.; oxime, deep yel. ndla'. from dil. ab., 
m.p, 1 M‘; p-nitrophenylhydiaaone, deep red ndla. from hot AcOH, m.p. 270-280* dee.; 
seimearbaxone, light-yd. Ifta. from hot ale., m.p. 255-266* (4)). 

C dialvd. in hot aq. NaHCOs and treated with MeiSOi for 15 min, yields (4) (3) the 
coneep. methyl ether, via., 2,6^ichloro-Bmethoxybenxaldehyde, m.p, 103-104* (3), 102* 
(4) (p^iitrophenylhydraaone, old>gold ndla., m.p. 214r215* (4]); tl^ methyl ether iqton 
oxidn. with alk. lOInOi pvee (4) 2,6-di(^ro4methoxybenxoic acid, ndla. from ifiL 
ale., m.p. 149.6° (4). 

ID 2 , 0 -Didiloro 44 ydroxybeiualdoiime: ndb. from dil. ale., m.p. 174-176’ (4). 

ID l| 6 -DiGbloro-Mijfr«^enzaldehyde ^-nitroplienjlhydtaiatte: deep or.-nd. ndk., 
m.p. 205-206° (4). 

i:4M (I) Biasdl, Kraai (to Kalumal AnOine and Cham. Co.), U.8. 1,776,603, Sept. 30, IMO; 
Cent, im, I ISO; CJl. 94, 5766-6769 (1030). (2) Lock, MmaUh. 61, 311 (193Q). (3) Leek. 
MauUh. n, 184-185, 193-194 (1933). (4) Hodgson, Beard, J. Osm. Soe. 106, 148-148, 
153-153, 155. (5) Hodgaon, Beard, J. Chm. Soe. 1996, 2031, 2034-2035. (6) Waller, Wank, 
StOtter (to I.G.), Gar. 530,210. J 11 I 7 24, 1931; Cent. IIM, 1 3012. (7) WeUsr (to F. BapSr A 
Go.}, n.B. 1.532,790, Aioil 7, 1925; Cent IIW, U 352. (6) I.G., Brii 263,870, Manh 2, lfi87i 
Cent, 1667, 1 2361 




a:417O<3:490O DlViaiON A 

8:4170 MmOROlfAPBTHOL-1 OH 

ca 

MJ». 143** (1) 

134 ^ 135 “ ( 2 ) 

NdLs. from Igr. |2), CsHbi ale, or 80% AoOH |1). — Volatile with steam (1). 

[For prepn. of C from S-chloronaphthylamiiie-l (1) via diazotization and hydrolysis 
of the diazonium salt with steam see (ij; from 2|3^4-irichloronaphthol-] [Beil. Vl-613] 
by partial reduction with HI (D 1.7) in AcOII on boilg. 7 hrs. (100% yield) sec (2).] 

C is sol. in aq. alk., and the result, sola, couples with sokiH. of diazonium salts |1). 

C with Bri aq. (and alk.7) gives 3-chloro-2,4-dibromonaphthol-l, pr. from 00% formic 
add, m.p, 112° (1). 

[C in 10% aq. KOH shaken with Me 2 »S 04 for 20 min. gives (81% yield (2)) S-chloro- 
naphtbol-1 methyl ether, oil, b.p. 102-164° at 18 mm. (2).] 

O 3-Chloro-l-naphthyl acetate: ndls. from Ifjp*., m.p. 69° (2). [From C with acetyl 
chloride in CgHg on refluxing 3 hrs. in CeHs (66% yield (2)).] 

O 8-Chloro-l-naphfhyl benzoate: ndls. from Igr., m.p. 118-110° |2|. [From C in 10% 
aq. KOH on shaking with BzCl (71% yidd (2)).] 

8:4176 (1) Hodgson, Elliott, /. Chm, jSoc. 1I84i 1707. (2) Fraiiaen, SUuhle, •/. prakt. Chm. 
(2) M, 385-387 (1022). 


3:4800 a,6-DICHLOROBERZOIC 

W C7H4O1CI2 

BeU. n - 343 

Acm 


yiooH 

a 

ni-(i4i) 

M.P. 144° 



143.7° 

(3) 



143-144° 

(41 



141.5-142.5° 

(51 




Many recorded m.p.’s lower than these values [cf. Beil. lX-343 and |3)] were on samples 
now known to have been impure. 

Ciyet. from Igr. (1) or mixt. of CuHr + Igr. (4) (3); pr. from aep, this, from CeHe, ndls. 
from ale. — Gan also be purified by distn. in vac. |1|. — Volatile with steam (7). 

[For prepn. of C from 2,6-dicblorotolu(me (3:6270) (57% yield (4)] via hromiuaiion 
to 2,6-dichlorobenzy] bromide, conversion to corresp. oectalc, and oxidn. of lattir with 
KMn 04 Bee (1) (4); from 2,6-dichlon)bcnzaldehyde by oxidn. with KMn 04 sec (2); for 
older less satisfactory methods see Beil IX-343.] 

C on htg. begins to lose CO 2 at 235° |5). [C htd. with a largo excess 50% aq. KOH at 
150° for 24 hifi. was recovered unchanged to extent of 90% (9).] 

C on nitration under stated conditions (1) gives 94% yield 2,6Hlichlorf>3-nitrobenzoic 
add, eryst. from toluene, m.p. 152° (1). 

C (as Ki) htd. with aniline + K 2 COa + Cu in amyl ale. gives small yield nf diphenyl- 
aminecBiboxylic acid-2, eryst. from CoHg, m.p. 181° |1). [Note loss of both chlorine 
atoms.] 

C htd. with acetamide for 6 hre. at 225-235° gave 937o yield (5) wHlichlorobenzene 
(3:6060), b.p. 172°. 

C htd. with PCli (6) or with 8OCI3 + pyridine ( 4 ) yields 2i6-dichlorobenzoyl chloride, 
b.p. 142-143° at 21 mm. (6), 126-128° at 18 mm. (7). 


37B 

GioHtOQ BdLVl- 
VIi- 
Vl8-(6B1) 
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SOLIDS 


3:4S«HI;«ilO 


lladiTl S,6-dlclilcnbMUMte: from AgS + Mel |8); b.p. 260” (B). 

Btbyl 8,6-dlclilonbenzaate: from Ag& + EU (8) or from 6 via SOCSi, foDoired 

by EtOH (82% ^eld (5)); cannot be prepared direct eaterifioation (8); b.p, TBfr' 
266” (B). [Hub mter on htg. with AlCl) at 12(hl30’ for 2H bra. givm EtCl (01%) 
and C (92%) {S}.J 

0 2,6-Didilorobeiuaaide: ndla. from ale., m.p. 202° (8), 108° (7). [Thia amide Ltd. 
aith NaCI-AUIlla over free flame evolves HCl and gives (67% yi^ (6)) 2,6^ichloro* 
benaonitrile, ndls. from Igr., m.p. I42.&'143.5° (5), 143° (9); the nitrile can be lo- 
converted to the amide a*ith alk. HsOg (9).] 

8,8-DichlorobenzBnilide: unrecorded. 

8:4MI |1) Lehmstedt, Sefaradn-, Bw. 79, 1530-1531 (1037). (2) Daviea, J. Chm. Sm. 119^ 
573 (1921). (3) Bomwater, HoUeman, Rn. Inti. cAim. 31, 227, 230 (1912), (4) Nonii, Beane, 
J. Am. Chm. Sor.. U, 953-956 (1940). (5) NiHrix, Klemka, J. Am. Chm. See. n, 1432-1436 
(1040). (6) Cohen, Urign. J- Vhem. Sor. B3, 1313- 1214 (1003). (7) Dilthey, Quint, Hainen, 
J. prakl. Chm. (2) 162, 71 (1630). (8) Rdch, Bull. loe. ehm. (4) 21, 216 (1017). (B) Baf. 3, 
PI). 222-223. (10) Luck. Boek, Ber. 79, 622 (1037). 


3:4210 (raiu-l,9-DICHLOIlO-l,8- Ci^itCls 

DIPHERYLETHyLEHE / \-0-CI 

li 


(trana-a, a -Di cliloroBtilhoiic ; 
fmru-toluDC dicliloride) 


M.P. 1153° 

(1)] 

[160° 

(2)] 183' 

[148“ 

(3)1 

143-144“ 

(4) 

143“ 

(.1) (6) (7) (13) 

143.5° 

(8) 

143-143° 

(17) 

140-143° 

(9) 

141° 

(19) 

139-140° 

(13) 

1,39.5“ 

(10) 

138-139° 

(11) 


at 18 mm. 


( 20 » 

(61 


BeU.V- 634 
Vi.(304) 


|i$ee aho (3:1380).] 

ColorlnsB this, from ale.; C is much loss sol. in ale. than its cis isomer (3: 1380); 100 pts. 
abs. ale. at 24.4° dis. 0.71 pt. C, but soly. of C is diminished by pres, of its stereoiBomer 
(10). — C (like its isomer) is very sol. ether. 

Note that C (the hifdier-melting tulano dirhloride) has now been shown (4) to have the 
traTLa configuration, many earlier reports to the contrary notwithstanding. 

Note also that C with l,l,2,2-t«trachloro-l,2-dIphenylethane (tolane tetrachloride) 
(3:4496) gives an isomorphous mixt. |2)| formerly erroneously regarded as an individual 
cpd. designated us ditolane hexachloridc.” 


PREPARATION OP C 

Note that in all processes (below) for prepn. of C more or less of the lower-melting (cm) 
stereoisomer is always formed. 



S;4910 ffm-l,2-DICHL0B(KlA-DIPHBNYI^ UO 

Fbom Dinifgubab htrruh Matbbuu 

ftm di^enylacetyleae (tdaiie). [For prepn. of C from tdane [Bdl. V-W, Vt-(319), 
Vr (6fiB)] with Cli m CHQi flee (7).] 

ftom fjrm-lvS-diphfliiyletliyleiie (etilbene). [For prepn. of C from stilbene (1:7260) 
with FClt (2 moleB) in P0CI« at 170" see (12).] 

Irom 14 AS-tfltnddwo-l, 2 - 4 liphenyl 6 thine (tohne tetndiliiride). [For prepn. of 
C from tolane tetradiloride (3:4406) by removal of two adjacent chlorine atoms by use of 
Zn duBt in EtOH (1) (6) |7) (10), Zn dust in AmOH (6), Fe powder in boilg. AoOH (14} 
(6) (note that in this method ratio of C to lower m.p. stereomer is 1:5 (6|)p or by use of 
emeflB cone. (2 N) MeMgC!l (ll)j or with Hs + hydrazine hydrate in MeOH/KOH at 
b.p. for \}i hn. (3) see indie, refs.] 

From benzoia. [For fonnn. of C from benzoin (1 ; 5210) with PCln at 0° (much benzoyl- 
phBDyl<>diGhlorQinethane(''chlorobenzil’’) [Beil. YII-436, Vllr(234)] also being formed) 
Bee(20M 

From Mononuclear Initial Materials 

EVom benzotrichloride. [For prepn, of C from benzotri chloride (3 : 6540) with Gu powder 
(yield of total mixed stereoisomers 68% (15), 23.5% (16) |17|), by action of excess cone. 
(2 N) MeMgGl (yield total mixed stereoisomerB 22% (11)), by action of h 3 rdrazinr hsrdrate 
+ Pd in MeOH/KOH (35% yield (3)), or for foimn. of G (together with other products) 
by pyrolysis over hot Pt (18) see indie, refs.) 

ViQia benzil (di) chloride. [For formn. of C (together with other prods.) from benzal 
(di)Ghloride (3:6327) by pyrolysis over hot Pt see (18).] 

From Miscellaneous Sources 

[For foimn. of C from CaC: with satd. soln. of CI 2 in CqHb rpc (13); from benzoyl-phenyl- 
diazomethane (azibenzil] [Beil. VIli-(395), XXlV-208] with oxalyl (di) chloride (3:5060) 
in CsHq (38.5% yield C) see (9); from l,l,2-trichloro-l,2-diphBnylethane [Beil. V<401] by 
dimination of HCl with ale. KOH see (19); for fonnn. of C from its lower-melting stereoiBO- 
mer*(3: 1380) by distn. (about 32% oonversion to C (10)) (12) (6) see indie, refs.] 

CHEMICAL BEHAVIOR OF C 

C on htg. is partially transformed (6) (12) to the lower-melting isomer (3:1380); on 
distn. oonveisioD is about 68% (10). 

Reduetkm of C. C with cone. HI and red F in B.t. at 170^ for 20 hre. gives (16) (20) 
bibenayl (1 : 7149), m.p. 52^ 

EUo^tioa of 8 chlorine atoms. C with Na/Hg in ale. (1) (16), or Cl with Zn dust in 
boilg. ale. (7) (10), or C with ale. KOH in a.t. at 180” (12) gives diphenylacetylene (tolane) 
[BeU. V-6S6, Vi-(319), yir(568)L m.p. 60“. 

Addn. of halogens. C with cii in CsHs soln. yields (13) 1,1, 2, 2-tetrBChlaro-l, 2-diphenyl- 
ethane (tolane tetrachloride) (3:4496). — C does not (12) add Brs, and the expected 
prod. l,2-dibromo-l,2dichloro-l,2-diphenylethnne is unieported from any other source. 

llUiatioa of C. The nitration of C has never been studied, and neither mono nor dinitro 
derivi. are reported from any other source. 

I:mi |1) Zinin. Ber, 4, 286-289 (1871). (2) Morckwald. Karciag. Ber. 40, 2904-2095 (1007). 
(3) Busch, Weber, J. pruki. Chm, (2) 140, 50-62 (1036). (4) Bergmann. J. Chm, Soe. im, 
408. 406. (5) Arends, Ber. 64, 1030 (1931). (6) Blank, Ann. Mg. 17-25, 33-34 (1888). (7) 
Lfiebemianii. Homeyer, Ber. 18, 1973-1074 (1874). (8) SteUing, Z. pAyeft. Chm. B-84, 425 (1034). 
(9) StaudiiiiBr, Ber, 40, 1071-1072 (1016). (10) Eiloart, Am. Chm, J. U, 231-263 (1800). 
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(11) l^iion, Bov, J, Am. CKm, Soc, U, m (1B3S). (IB) lin^ridxt, BohwwMft. Air. 4, 879 
(1B71). (19) Davidflon. /. Am. Ch«m. Ami. lA, 397-399 (1913). (14) Lubovloi, J9«r. IV, 1195 
(1384). (15) Beitaeiutem, BreuniiiK, J. prakl. Chm. (9) IIMIB (IBll). (19) Biiiduai, 
Av. 19, 899-900 (1882). (17) Onufrowici, Bet. 17, 835 (1884). (18) Loeb, Bet. U, 3060-8061 
(1903). (19) Budborough, J, Chm, 8oe. 71, 221-222 (1897). (20) Badsko, /. ISitft. PM/t-Ckm. 
8oc, n, 426 (1880); Aer. 28 (Referate) 760 (1880). 

3:4220 8,8-DICHLOROHYDROQUlNOlfB OH CAOiCh B«iLVl*840 

(2,3-Dichloroqumol; 

a^chlorobydroqiiinoiiB) | Q V]|-(M3) 


M.P. 144-145^ (II 

144“ (21 m (51 

143“ (4) 

[Ae0 aho 2,3-4ic^oben207uinofie-l,4 (3:2885).] 

Ndlfl. from aq. with 2 HsO lost at 100“ or over oonc. H2SO4 (1); eaa. bqI. bIc.i inaol. eoM 
Igr.; sublimes. 

[For prepn. of G from hydroquinone (1:1590) in ether with 60|Cli (1| (6), in AoOH 
with CI2, (30% yield (4)) |7) (6), in other with EtOCl (S), or in MeOH with Qi (0) see 
indie, refs.; from chlorobenzoquinone (3:1100) in ether with HCl gas (12% yield (5)) 
(1) (4) (6) (yield is fonall (5|, reaction difficult to control (4), sometimes fails (8| |6)); from 
p-benzoquinone dichloride (2,3idichlorocyclohe3Ecne-5-dione-l,4) [Beil. VlI-573] by leduota. 
with S02 (1) (6) nr S11CI2 + HCl |2), or with AC2O + H2SO4 followed by hydiolyBis of the 
resultant diacctate |2],] 

[For use as antioxidant and gum inhibitor in cracked gasoline see (10); in aq. petroleum 
emulsion as insecticidal oil spray see (11).] 

C i^ath FeCls gives r greenish black quinhydrone (1). 

C in AcOH with excess Br2 yields (6) 4,5-dibromo-2j3-dichlorobydToqumone, golden- 
yel. Ifts. from Igr., m.p. 294° (6). 

C reduces NH40H/AgNOa and Fehling’s soln. (1 ); C on oxidn. with MnQi + dil. HiBO^ 
(1) (4) (5) or with GrOg/AcOH (7) gives (yields: 88% (4), 60% (1|) 2,3-dichlorobenio- 
quinone (3:2885) q.v. [For study of oxidn.-reductn. potential of G see |4).] 

0 2,3-Dichlorohydroquinone diocetate: colorless ndls. from dil. ale., m.p. 121“ (6) (2). 
[From C + AC2O (6), or from p-benzoquinoue dichloride (see above) with Ae^O + 
H1SO4, (2|.I 

0 2,3-Dichlorohydroquin(me dibenzoRte: colorless er>’Bt. from GSg or pet. ether, m,p. 
173-174° (1). [From C in dil. aq. alk. with BzCl (1).] 

(Ql 2,3-Didilordhydroqiunone dimethyl ether: pinkish white ndls. from dil. ale., m.p. 
124“ (6). [From C in dil. alk. with Mcs)S04 (6).] [Note that corresp. deny, of 2^ 
dichlorohydroquinone (3:4690) has m.p. 125-127“ but that a mixt. of the two derive, 
is depressed to m.p, 97° (6).] 

2:4226 (l) Peratoner. Genco, Gagg. chtm. itd, 24, U 375-39G (1894). (2) Dimroth, Eber, Wehr, 
Ann. 446, 141, 144 (1926). |3) Goldschmidt, Endrss, Dirsch, An-. 68, 576 (1926). (4) Conant, 
Fieaer, Am. Chm, Soc, 49, 2204-2206 (1923). (5) Olivcri-Tortorici, Goss. dim. iloL 27, 11 
664-565 (1807). (6) Gebauer-Fillnesg, Mslnir, AftmaUih, 47, 403-404 (1926). (7) Bcksrt, 
Endler, J. vrakU Chem. (2) 114, 82 (1922). (8) Den Hollander, Aec. trm, cMm. 461-482 
(1920). (9) Plaiek, Raaniki Chem. 18, 761-776 (1930); CeiU. 1881, 1 1428; C.A. 26, 1504 (1931). 
(10) Clarke, Towns (to Texas Co.). U.S. 2.023.871. Dec. 10, 1935; Cent. IIM, 1 2671; C.A. M, 
861 (1936). 
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( 11 ) VatM (to Shell Dndoinnnit Co.), D.B. l,77S,atO, Dot. 11 , 1930; Cent. UH, 1 2799; 
C,i.M. 3028 (1930). 

3:4ae0 0 -CBLOROPHXN(XnrACEnC CiHtOiG BdLVI — 

ACn) (''\-O.CHi.COOH ^ 1 - 

vii.(i7a) 

]I,P. lAr.a-UT.T’cor. (4) 

145-146° (1|(2|(3| Nent. Eq. 186.6 

Wh. ndls. (from hot aq.). [For fircpn. from o-chlorophenol (.3: .59801 by hig. with 
chloroaoetic ac. (3:1370) and aq. alk. sec |1| |2) (3).] 

C refluxed with pie. thionyl chloride for hru. pvea (90% yield | 1 )) o-chloro- 
phenoxyacetyl chloride, b.p. 136‘' at 12 mm., m.p. 18.4° ( 1 ). 

The methyl ester (b.p. 180-188°) and the ethyl eater, ndls. (from nlr.), m.p. 32°, have 
been prepd. from the acid chloride (11 (5). 

. o-CUoropheniixyacetafflide: from the acid chloride by treatment with excess (NHilsCOa; 
ndls. readily sol. in hot aq., ale., or CgHc, m.p. 140.8° (1). 

Qi^hloroiiheiLoxyacetanilide: from the acid chloride by action of aniline (2 moles) in 
GsHe; ndls. (from ale.), m.p. 121 ° ( 1 ). 

S:«M (1) Minton, Stephen, /. Chnii. Soc. Ul, 1.500- IGOl (1022). {2} nehaehel, J. prakL 
Chm. Ill, 297-298 (1020). (ill KoelHcli, J. Am. Chern. Hoe. 53, .im-SOfi (1931). (4) llayra, 
Branch. /• Am. Chem. Hoe. 56, 155t5-l,50*l (194.3). (fi) Ihiehcr, Raifiird, Pror. Jotoa Acad. Hex. 
fi, 247-251 (1943); C,A. 38, 2327 (1944). 

3 ; 4363 4-(^-CHLOKOPHE]iyL)PHENOL CiJI ^)V\ 

( 4 '-Chlo«Hl-h 3 rdroxybiphenyl) 

M.P. 146-147° (1) 

145.6-146° (3) 

145^146° (2) 

[C is best prepd. (nearly quant. yieJd (2)) by alk. hydrolyai.s of its acetate (see below) 
or by similar treatment (67% yield (3)) of its bensoate (see below) nr (.39% yield (.3)) of 
its I^Dzcnesulfonate (see below); fur formn. of C from 4-amino-4'-bydroxybipheny] by 
diazotization, etc., sec (1); from 4'-<cliloro-4-aininobiphenyl (2) by diazotization and hy- 
drolysis see | 2 ).] 

Cl on chlorination with CI 2 in CCJb soln. givcB (92% yield (4)) 2-nhlon)-4-(p-Ghloro- 
phenyllphenol, m.p. 71-72° (corresp. acetat<*, m.p. 74.5-75°; corresp benzoate, m.p. 125- 
126°; corresp. bcnzencsulfonate, m.p. 100-101°) (4). 

0 4-(^-Chlorophenyl)phenyl acetate; m.p. 113° ( 2 ). [From 0 by acetylation, or from 
the acetate of 4-hydroxyliiphenyl (1 : 1585) with CI 2 in (X 'U + trace of J 2 (47% yield 
121) or similarly in AcOH (5).] [Note that the m.p. of this prod, has also been fpven 
without details of prejin. as 72° ( 6 }.| 

0 4 -(p-Chl(iri^eiiyl)|iALenyl benzoate: m.p. 182° (3). [From C by benzoylation or 
from the benzoate of 4-hydroxybiphenyl ( 1 ; 1565) with Clt in GCI 4 soln. + trace of 1% 
(55% yield I3|).l 

0 l-(p-Chloro^eiiyl)pheiiyl benzenezulfonate: m.p. 74-75° (3). [From C with 
benzenesulfonyl chloride -b aq. 10% NaOH (3), or from the benzenesulfonate ester 
of 4 -hydroxybiphenyl (1:1585) with 01$ in CGI 4 + trace ( 21 % yield ( 3 )),] 


Beil. VI 
VI,- 
Vl2-(635) 



SOLIDB 


8:4M!HI:«t70 


S:4M1 (1) Anitlrtti. Oatti, Oan. Aim. UaL H, 63« (1P3BJ. Savoy, Abernathy, J. Am. 
Chun. ate. H, 221»-2a21 (1IM2). (3) Savoy, Abernathy, J. Am. Chm, Soe. U. 2719^2730 
(1M2). (4) Savoy, Abernathy, J. Am. Ckem. Soe. U, 1464-14115 (1643). (5| Schmidt, Savoy, 
Abenathy, J. Am. Chan. Soe. tt, 296-297 (1943). (0) Hodcian, J. Chm. Soe. IMS, 583. 


3:4866 >-CHLOROFHEim<P&OP10LIC CiHACl BalL8.II.960 

y-c^c-cooH 

UP. 147° (1) 

Cryst. from AcOH. 

[For prepn. of C from p-clilorobenzuldehyde (3:0765) by oonverBion through p-chloro- 
cinnamic acid to ethyl p-cfalorocinnamatei thence by addn. of Br2 to give ethyl 
chloropheny])-iKjd-dibromopropioDate, followed by elimination of 2 HBr and saponification 
(or vice versa) with ale. KOH, and final acidification (yield not stated), see (1|.| 

C with Cu(OAc )2 losiis CO2 >iclding (1) p-chlorophcnylacetylene (3:0590) (of. also 
under o-chlurophenylpropiolic acid (3:3956)). 

3:4965 |1) Wilson, Wenike, J, Am. Cham, iSfoe. 57, 1265-1267 (1036). 


3:4270 4,4'-DICHlOROBENZOPHENONE 

(Di-p-chloruphcnyl ketone) 


u 


CisHgOCb 

t=o 


Beil. Vn - 420 
Vni-(228) 



148*’ 

(1) 

147.75“ 

|2) (20) 

147“ 

(1!)) 

146.5^147.5'* cor. 

(40| 

146“ 

(3) (37) 

145“ 

(4) (5) (6) 
(71 (8) (16) 

144-145“ 

(9) (10) 

144.5“ 

(11) (14) 

144” 

(12) 

142-143“ 

(13) (22) 


B.P. 353*" at 767 mm. |2) 
243'’ St 88 nun. |15) 


Colorless Ifts. from ale.; eas. sol. other, acetone, AcOH, CHCh, CSs. — [For f.p./oompn. 
data on systems C + beiizo]ibenime (1:5150) and C + diphenylamine sec (12),] 

[For prepn. of C from p-chlorolienzoic acid (3:4940) + chlorobenzene (3:7903) + AlClj 
(82% yield (I)) or from p-chlorobi'nzoyl chloride (3:6550) + clilorobenzene (3:71X13) + 
AlCla in CS2 in direct sunlight (yields: 1X1% (17), 75-80% (2), 36% (9)) (37) (some isomeric 
2,4'-dich]orcibenzophenone (3: 1565) also being formed) see indie, refs.; from chlorobenzene 
(3:7903) + AICI3 + CO2 at 80-150° and 10 atm. press, (p-chlorobenzoic acid is main 
prod.) see (18); from p-chlorophonyl MgCl + CO2 (together with p-chlorobonzoic acid) 
Bee f8).] 

[For prepn. of C from dich]oro^s-(p-Ghlo7opbenyl)methane (4,4'°<dichlorobenzopheiiDi]|B 



a:4SI70 
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diehbride) (see below) by hydiolyttB intb boilg. dil. ale. (U) or cone. H 1 BO 4 (14) (16) (0) 

(19) eee indie, refs.; from tetra-0>-dilorophenyl)ethyleiiB giyeol (aee below) on fiuion or 
OB boilg. with AoOH see (20); from 4,4'-dibromobeniopheDODe with PCli at IfiO” see (21); 
from 4,4'-dichloro-3-mtiobenzophenone (see below) via lednotion to aminej diazotuation, 
and treatment with SnCli H- NaOH see (2).| 

[For fonnn. of C by oxidation with GrOs/AoOH of 4,4'-dichlorobeiuilic acid (2|| of 
hw-(jHihlorophenyl)mDthane (7), of fru-(p-chlorophenyl)methBne (16), of 1,1,4,4-tetra- 
(jHihlorophenyl)butyne-2 (91% yield (4)), or of l,l,4,4‘totra-(jH!hlorophenyl)butatriene- 

l, 2,3 (94% yield (5|) see indie, refs.; from oxidn. of | 3 ,^-di-( 2 Hshliirophenyl)propionic add 
with aq. KMnOt see ( 10 ); from 2,2-dimethyl-5,&-&u-(p-dilorophenyl)pcntanon&3 [a- 
(p,p'^lichlorobenzohydryl)pinacolonc] by oxidn. with alk. KMnO« see | 2 S 2 ); from ^,/9-di- 
(pHdi]otophenyl)propiophenone by oxitbi. with aq. KMnOi in NaOH + pyridine soln. 
see (13); from bis-( 7 H:hlorophenyl)methyleneacetophenone with KMnOi in acetone 
(71% yield) see (3).] 

[For fonnn. of C from l,l-di-(p-chlorophenyl)cthaDe (3:0995) (39), from l-chloro-2,2- 
bu-(p-chloroplienyl)ethylene (3:1430) (84% yidd (40)), or from l,l^ichloTo-2,2-bi»- 
(p-cUorophonyl)cthylene (3:2438) (40), all by oxidn. with GrOgi/AcOH, see indie, refs.] 

[C on reduction with 3% Na/Hg in 90% ale. (20), with j\l/Hg in 80% ale. ( 6 ) (Jl), 
with Zn dust + AcOH on boilg. ( 20 ), with Zn dust + ale. KOH ( 20 ) or NaOH (23), or 
simply with boilg. ale. KOH (24) gives (fields: 100 % (23), 96% ( 6 ) ( 11 )) di-(;>-chloro- 
phenyl)carbinol ( 4 , 4 '-dichlorobenzhydrol) [Beil. Vl-680, Vli-(327)], cryst. from ale., 

m. p. 94*’ (20), 93” (24), 91.5** (23), 89-90” ( 6 ) (11) (corresp. 3,5-diiiiirubeiizoaie, m.p. 
174-176° (41)); note that in some cases this main prod, is accompanied by tetra-ip-chloro- 
phenyl)ethylrne glycol (see below). — C on reduction with Zn dust + AcOH + dil. 
Hs£I 04 (25), or in ale, in bright sunlight for 5 days (20) cf. (26), gives (85% yield (20)) 
tetra-(p-chlorophenyl]ethy]eDe glycol [Beil, VI-1058, Vli-(523)], m.p. 180” ( 6 ) (11), 175° 

( 20 ) (accompanied by smaller amts, of other prods.).] 

[C with sodium phenylacetylene in dry ether gives (57%; yield (3)) b 4 >(p-chlorophenyl)- 
ethyiQrl-oarbinol, m.p. 163-164° (3); C with diphenylmclhyl sodium gives (27) bir^ipablo^ 
rophenyD-diphenylmethyl-carbinol, m.p. 183-184” (27); C with MeMgl in dry ether gives 
(39) (19) not only some b£«-(p-chioranheny])-mcthyl-carbinol, m.p. 67.0-68.5” (30), but 
^ 0 ( 68 % yield (19)), by loss of HsO,iin«vm.-di-(p-chlDrQphenyI)ethylene, m.p.9] °(3 : 2475); 
C with ^(diphenylvinyl)MgBr gives ( 12 % yield (28)) l,1-dj-(p-chlorophenyl)-3,3-di- 
pheiiylpropen-2-o1-l, m.p. 85°, which on btg. at 130-150° Imi:s Il^O yielding l,l-di- 
(p-chlorophenyl)-3,3-diphcnylpropadien<>-l,2, m.p. 93-96° (28); C with ethyl bromoacetate 
+ Zn in CeHfl gives (30% yield (28) ethyl ^,/)Hli-(p-chlorophrnyl)-^-hych'oxypropionate, 
m.p. 102 ° (28).] 

[C with PCI 4 at 150° gives (17) (15) (29) dichloro-di-(p-chlaropheny])methane (4,4^- 
di<^orobenzophenone dicUoride), m.p. 52-53” (15), 52.5” (17).] 

[C on fusion with NaOH yields (7) chlorobenzene (3:7903) + p-chlorobenzoic acid 
(3:4940). ^ C with 10% aq. NaOH in pres, of Cu 6 hn. at 190° under presa. yieldz (30) 
4,4'-dih3^QXybenzophenone [Beil. VIIl-317, Vini-(641)], m.p. 214” (30).] 

[C with h^razine hydrate in isopropyl ale. in B.t. at 150-160” for 7 hrs. gives (56% 
yield (42)) 4,4'-dichlorobenzophenone hydrazone, m.p. 91-93°, which on Wolff-Eiahner 
reduction gives (21% yield (42)) 4,4'-dicUarodiphenylniethBiie (3:1057).] 

[C with aq. NH 4 OH in prez. of CuO + NH 4 NO 3 + KClOi under press, at 180” ( 1 ) cf. 
(31) gives (92% yield (ij) 4,4'-diaminobenzophenone [Beil. XlV- 88 , Xiyi-(301)], m.p. 
245-246° (1), 242.6° (31); some half reactn. prod., viz., 4-aniinii-4'-chlorobonzo{^enQae, 
m.p. 185° (1), ia also fonned. — For similar reactn. of C with diethylamine leading to 4- 
ohlciro4'<hethyliimnDbensopheaone see (32).^ For reactn, of C with JiT-methyl-o- 
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phenyliodde aiid lue in prepn. oS dym see {33); witli ethylbntyl-fn-toliudiiie see 184); 
mill jUfloftathraqainm derivB. see <36) (36).] 

[C on nitration with 10 wt pta. fumg. HNO| (D 1.47) in cold (37) or with 5 pta. 
abfl, HNOi at 0" ( 2 ) gives (81% yield (37)) 4,4'-diehloro-3,3'-dinitrobenaopbenone, eiyit. 
from AcOH, m.p. 132.5** ( 2 ), 132-133” (38), 120 ” (37); C on trinitration at 130” with 1.8 
wt. pts. oonc. H 2 SO 4 contg. 2 pts. KNOi gives (37) 4,4'-di(hloro-3,3^5-trinitrobenaoplie- 
none, eiyst. from AoOH, m.p. 140” (37); C on tetranitration with 10 fumg. HiflQi + 
1 pt. KNOa at 150” gives (37) 4,4'-diohlora-3,3^5,5'-tetramtrDbensophefDoOQ, oryat. Imm 
AcOH, m.p. 202 ” (37).] [A mofio-nitrated C, vis., 4|4'-dichlori>-3-nitrobenao|ihenimB. 
ndls. from ale., m.p. 87” ( 2 ), 88-80” (38) has been obtd. indirectly.] 

(D 4,4^-DJGliliiiobenzo|ihenane oxime: ndls. from alo., m.p. 136-136.5” (1), 136” (7), 
135” ( 8 ) (9), 134” (5). [From C with exceas NH|OH in ^c. at 100” (0).] ITIua pi^. 
by Beckmann rearr. with oonc. H 1 SO 4 yielda p-chlcirobena- 2 HdilQroaiiilide, m.p. 218- 
213.5” (1).] 

i,4'-Dicfalcirobenxoidienone fdienylhydraxoae: not reported. 

4,4'-Diclilorobenzophenone p-nitrophenylhydrazone: not reported. 

4,4'-DiclLloroben2oplienone 2,4-dmitropheny]hydnzone: m.p. 238-^240” (40). 

8:427f ( 1 ) Newton, GrogginB, Ind. Sng- CKem. 27, 1307-1399 (1935). (2) Mentagne, iSSe. 
«niv. ehim. 21, 24-29 (1902). (3) Meyer, SchuBter. Bar. 55, 822^23 (1022). (4) Brand, Bom, 
Bausch, J. prdki. CKem. (2) 127, 246-247 (1030). (5) Brand, Baiuch, J. pnkt. ChBm. (10 
235-236 (1930). (6) Cohen, Btieaekeii, Ree. trao. chxm. 18. 115-116, 123 (1019). (7) fitephen, 
Short, Gladding, J. Chem. Soc. 117, 523 (1920). (8) Bodrouz. Bull. soc. ehim. (3) 81, 20 (1004). 
(0) Dittrich, Ann. 264, 175-178 (1891). (10) Fution, Koaacik, Eaton, J. Am. CKem. Sdc. 1I» 
3803 (1033). 

(11) Bbeaeken, Cohen, Cent. 1915» 1375-1376. (12) Schaum, Roaenberger, Z. aneivy. afffiem. 
CKem. 126, 335-336 (1924). (13) Eaton, Black. Fufion, /. Am. CKm. Boe. 59, 688 (1934). (14) 
Norris, Green, Am. Chim. J. 26, 496-497 (1901). (15) Norris, Twieg, Am. Chem. J. 16, 308 
(1903). (16) Fidchor, Hem. Bar. 88. 337-338 (1905). (17) Moutague, Rec. tm. elum. li» 884, 

380 (1006). (18) 1 G.. Brit. 307,223, March 28. 1929; Cent. 1228, 1 3145; Meyer. Hop0 (to I.O.), 
Ger. 524,186, May 11, 10.31; Cent. 1221, II 497. (19) Bergmann, Bondi, Ber. M, 1460^1470 
(1931). (20) Montagne, Rec. trav. cAtm. 24, 114-120 (1905). 

(21) Cone, Robinaon. Ber. 46, 2160-2161 (1907). (22) 'Wanatoek, Fuaon, J. Am. Chem. Boc. 
56, 1242 (1934). (23) Norris, Tiblietta. J. Am. Chem. Sor. 42. 2091 (1920). (24) Montavie. 
Moll van Charonte, Rec. trav. ehim. 81, 313- 314 (1912). (25) Montagne, Ree. trae. cAtm. 25, 
411-414 (1906). (26) Cohen, Boeaoken, Rec. trav. ehim. 82. 258 (1920). (27) Bergmann, J. 
Chem. Sec. 12W, 412-413. (28) Bergmann, Hoffmann, Meyer, J. praki. Chem. 185, 256, 201 
(1932). (29) Schonberg, Schuti, Ber. 62, 2331 (1929). (30) Britton (to Dow Chem. Co.), 
t7.S. 1,961,630, Judo 5, 1934; Cent. 1824, II 1846; C.A. 28, 4744 (1934). 

(31) Britton, Bryner (to Dow Chem. Co.), U.S. 1,946,058, Feb. 6, 1934; Cent. 1684, 1 3306; 
C.A. 28, 2364 (1934). (32) Hammond, Hania (to Heyden Chem. Co-), U.S. 2,223,517, Deo. 3, 
1940; C.A. 25, 1808 (1941). (33) Wolff (to IG.), Brit. 417,014. Oct. 26. 1934; Ger. 604,429, 
Oct. 20, 1934; French 761,372, March 17, 1934; Swisa 170,094, Sept. 11. 1934; Cent |II5, 1 
801. (34) Wolff, Werner (to l.GO, Ger. 606,642, Dec. 3, 1934; Cent. 1165, 11621. (35) BJL.B J*., 
Ger. 220,579, April 5, 1910; Cent. 1616, I 1471. (36) Krftiialein, VoUmann, Boedeker, Ger. 
574,966, April 21, 1033; Cent. IIU, 1 4046. (37) Conaonno, Qaa. cAim. flat, 64, 1 376-377 (1904). 
(38) Mann, Fox, Ber. 47, 2781 (1914). (39) Grummitt, Buck, Becker, J. Am. Chem. Bee. 67, 
2266 (1945). (40) Haller. Bartlett, Drake, Newman, Criatol, Magerldn, Muriler, Schneider, 
J. Am. Chem. See. 97, 1599, 1602 (1945). 

(41) Grummitt, Buck, J. Am. Chem. Soc. 97, 693-694 (1945). (42) Grummitt, Jenkiiii, 
J. Am. Chem. Soe. 99, 914 (1946). 
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3:4SS0 S-CHLORO-4-Hn)ROnB£NZ- G 7 HAGI BdLVUZ-Sl 

ALDEHYDE HO ^ ^ CHO VJiii“" 

1I.P. 147-148*’ ID 

14a5*’ |2) 

ColorlesB ndlsi. from AcOH |D or aq. ( 2 |. — Volatile with steam but much leas so than 
the isomeric 4-chloT(>-2-hydroxybenzaldehyde (3:0960) (!)• 

[For iirepn. of C from m-c)dorophenol (3:0255) via Acimer-Tiemaiin reactn. see (1); 
via anhyd. HCN + AlCU + CoHe (50% yield) see |2|; for prepn. (aim. 100% yield |1)) 
from 2-Ghlon>-4-nitrotoluenc via 2^hloro4naminotolueDe and subsequent diazo reactn. 

seelDJ 

C does not reduce NII 4 OH/ AgNOs or Fchling soln. ( 1 ). 

C with aq. FeClj gives only a slight ppt. [dif. from 4H:hloro-2-hydroxybenza1dehyde 
(3:0960)]; the copiier and chromium salts arc lighter green in color than those from that 
isomer (!)• 

C on mononitration as specified (3) yields 5-nitTo-2-chlorn4-hydroxybenzaldphydr, vnl. 
with steam, colorless ndla. from ale., m.p. 125** {3}. [This product yields a phenylhsrdrazone, 
silky dark purple ndls. from ale., m.p. 166** si. dee.; a p-nitrQ])hpnylhydra»onc, deep or. 
ndls. from AcOH, m.p. 266° dec.; and a snmicarbazonc, light or. ndls. from dil. AcOH, 
m.p. 266° dec. (3).] 

C on dinitration as specified (3] yields 3,5-dinltro-2-chlnro^hydroxybenzaldehyde, 
not volatile with steam, pale yel. massive pr. from aq., m.p. 93° (3|. rfliis product yields 
a phenyUiydrazonc, br .-purple ndls. from ale., m.p. 210 ° dec.; a p-nitrophenylhydraeone, 
red-br. ndls. from dil. AcOH, m.p. 267° dec.; and a semicarbazone, It. br. ndls. from dil. 
AcOH, m.p. 192° dec. (3}.] 

0 2-Ghloio4-hydroxybenzaldoxime: eryst. from ale., m.p. 194° (2). 

2-Chloro4-hydrozybenzaldehyde phenylhydrazone: unrecorded. 

0 2-Chloro4-hydroxybaiZBldehyde p-nitrophenylbydrazone: dark red pi, from sic. or 
vennilion red cryst. from AcOH, m.p. 28H° dee. (D- 

2-ChlciriH4-hydrozybenzaldehyde 2,4-dinitrophenylhydrazime; unrecorded. 

(0 2-Chloro-4-lLydrozybeiizaldehyde semicarbazime: yel. cryst. from ale., mp. 214° 

ID. 

O 2-Chloro4-acetozybenzaldehyde; eolorless ndls. from dil. AcOH, m.p. 51.5° <D- 
O 2-Cliloro4-benzozybenzaldehyde: colorless ndls. from ale., m.p. 96.5° (D- [Note 
that this Q docs not give good distinction from isomeric 4-ch]oro-2-bydroxyhrnz- 
aldehyde (3:0960) whose corresponding benzoate has m.p. 98.5° (D-J 

(1) Hodgson, Jenkinnon, J. Chm. Sov. 1227, 1740-1742. (2) Gattermann, Ann, 357, 
334 (1007). (3) Hodgson, Jonkinaon, J. ChAn. Soe. 1128, 2274-2275. 

3:4800 4,4'-DlCHLOROBlPHENyL CuHrCIs 

a0-0“ 

1I.P. 148-149’ cor. |1) 0) BJ. 318-319’ (13) 

147.S-148.S’ (3) 318’ (16| (17) 

148’ (4) (S) ( 6 ) (7) 

(81 (1S| (17) 

147-148° (91 (10) (18) 

146.8-147’ (11) 

144-148’ (12) 


BeiL V - 879 
V,-(278) 
V,-(484) 
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80UD8 


Gdcfflen cryit. from tdiiene + it. pet. | 2 ), from 60% AoOH (14), or from alo. ( 11 ). 

[For prepn. of Cl from 4,4'-diaminolnphenyl (benzidine) [BeiL XIlI-214;, Xlllr(58)] 
via tetrazotiiation and use of Cu powder (9), CosGs (3), or HgCh complex (82% yield 
( 10 )), see indie, refs.; from biphenyl (1:7175) in AcOH with GU (41%yiekl ( 2 |) (eonvmiient 
for prepn. email amte. C) see ( 2 ); from 4,4'-dmitrobiphenyl with SOCh in e.t, for 10 bm. 
at SM)0>210° see (7); from p-chloroiodobenzene [Beil. V- 221 | Vi-(119)1 with Cu powder at 
200-250** (82% yield) see (15).] 

[For formn. of C from chlorobenzene (3:7903) by pyrolyBU see (16) ( 12 ) (for disouBaion 
of formn. during mfg. of phenol from chlorobenzene see (19)]; from biphenyl (1:7175) 
with in pres, of SbCU (17) or h (13) see indie, refs.; from 4,4'Hlihydroxybiphenyl 
(1:1640) with PCI, see (13); from 4,4'-(iiclilorobiphpnyl-3,3^-dicarl>oxylic acid on htg. 
see (18); from 4,4'-diGli]on}-3,3'-diaminobiphenyi via tetrazotization and htg. with aJo. 
see (14); from clecomiin. of 5iV(p-chlorobenzoyl) peroxide on htg. see ( 6 ).] 

[For manuf. of C or mixta, of dichlorobiphcnyls contg. C from biphenyl with Gz see 
(20) (21) (22) (23); for use as insecticide sec (24).] 

[C hid. under ])rpsB. with cone. aq. NH 4 OH in pres, of CusCb find Ca(OH]i gives (OB.5% 
yield (25)) 4,4'-diaminoblphenyl (benzidine); 0 with aq. over Cu + silica gel at 525-600** 
gives (26) 4, 4'-dihydroxy biphenyl (1:1640).] 

C on mononitration in 15 pts. AcOH with 10 pts. HNO 3 (D = 1.46) at 100° for yi hr. 
( 2 ), or in nitrobcnzooc snln. with HNOg (D » 1.52) as directed ( 2 ), gives aim. quant, 
yield of 4,4^-dichlorD-2-nitrobiphcny], cryst. from ale. or CCI 41 m.p. 102 ” ( 2 ) (27). [This 
prod, does ntd rv'aet piperidine (27).] 

C on dinilralion by aoln. in 71^ pts. HNOi (/) = 1.52) in an ice bath gives ( 2 ) mixt. 
contg. 81.3% 4,4'-dicliIoro-2,3'-dinitTobiphnnyl and 18.7% 4,4'-dichloro-2,2'-dinitro- 
bipheny]. By n»eryst. from AcOH 4,4'<dieliluro-2,3'<linitn)hiphenyl is obtd. in ndls., 
m.p. 141-142** (2), MO** (28), which on warming with piperidine for a few seconds yields 
(28) 4-chloT(v4^pi])oriclim>-2,3'-dinitrobiplienyl, or. ndls. from ale., m.p. 132** (28) (note 
that the princi|ial dinilralion prod, of 0 is the 2,3^-dinitr{^C and not the 2 , 2 '-i 8 omer as 
formerly (29) supposc'd). — From the mother liq. of the above dinitration may be obtd. 
( 2 ) the true 4 , 4 '-diehloro- 2 , 2 '-dinitrol)iphcnyl. m.p. IS^-ISO” | 2 ); this does not react with 
piperidine. 

C on trinitration with 10 pts. HXOj {!) = 1.52) for 2 hrs. at 100® gives ( 2 ) (30) 4,4- 
dichlDro-2,3',5'-trinitrohiphcnyl, ndls. from AcOH, m.p. 166-167® (2), 164^165® (30); tliis 
prod, warmed with piperidine gives 4-cbloro-4'-piperidino-2,3',5'-iriniLrobiphenyl, crimson 
pr. from AcOH, m.p. 182° (2). 

C on oxidn. with CrOj in AcOH yields (13) p-chlorobcnzoic acid (3:4940), m.p. 237® 
(13). 

I:MI (1) Williamson, Rodebush, J. Am. Chem. JSoe. 63, 3019 (1941). (2) Shaw, IHimer, 
J. Chem. Soc. 1632, 288-289, 294^296. (14) Bivtscher, Helv. Phys. Aeta 1, 358 (1928). (4) 
Griess, J. Chem. Soc. 26, 101 (18G7). (5) Mieleitner, Z. Krint. SB, 66 (1920). (fi) Fichter, Adler, 
Helv. Chim. Acta f, 285 (1926). (7) MascnrelU, Gatti. Gazz, efUm. ital. 36, 870 (1929). (8) 
BrUll, Gaa. chim. Hal. 65, 24 (1935). (0) Weissberger, Williams, Z. phyaik. Chem. 309 
(1929). (10) Schweuhten. Btr. 65. 1607 (1932). 

( 11 ) Pickett, Walter, ^ance, J. Am. Chem. Soc. 68, 2296 (1936). (12) Meyer, Hoftnoui, 
MonaUh, 38, 143 (1917). (13) Schmidt, Schultz, Arm. 367, 338-344 (1881). (14) Hodgnm, 
Holt, J. Chem. Sor. 1634. 1432. (15) lllmann, Anfi. 338, 54-55 (1904). (Id) Eramem, Ann. 
186, 137-140 (1877). (17) Kramers. Ann. 186, 142<145 (1877). (18) Schultz, Rohde, Vicarl. 
Ann. 663, 130 (1907). (19) Hale, Britton, Ind. Eng. Chm. 36, 122 (1923). (20) Malowan 
(to Swann Research, Inc.), U.S. 1,951,577, March 20, 1934; CerU. 1684, II 3183; C.A. 38, 3427 
(1934). 

(21) Federal Phosphorus Co., l^nch 703,216. April 27, 1931; CenU 1131, II 1635. f22) 
Britton, Stoesser (to Dow Chem. Co.), U.S. 1,835,754, Dee. 8, 1631; Cml. IM, 1 1440. |23| 
IVahl, Mathos (to F. Raschig), Ger. 580,512, July 13, 1933; Cent. 1183, II 1763. (24) t.G:, 
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CS«r. 618,7751 Dec. 2. 1930; CnU, tm, 1 1066. {26) Booth (to Bwaim Renueh, IhoJ, UB. 
1,964,469, April 10. 1934; CaU. IM, 11 1346; e7.A. 16, 3744 (1984); Federal Photphora Co., 
Brit 370.774, May 4, 1032; Cent. 1112, II 1237. (26) Booth (to Swann Besearch, Inc.), U.S. 
1,926,367, Sept. 5, 1933; Cent. 1984, I 128; C.A. 27, 6342 (1933). (27) LeFevie, Turner. J. 
Chan, Sac, IM, 2046. (28) Dennett, Turner, J. Chem, 8oe. IM, 477, 479-480. (29) Bonche, 
Seholten, Btr, M, 609 (1017). (30) Vernon, Rebernak, Ruwe, J, Am. CAem. Soc. 64, 4466- 
4467 (1932). 



CiTBt. from CHdlt (3). 

[For prepn. from ^-(3,4-dichlorobeiual)propioiiic ac. [Beil. lX-6141 by distn. see (1) 
(2) (3); C is sepd. from the smaller proportion of T^S-dichloronaphthol-J (3:2635) by the 
greater soly. of the Utter in Igr. (3).] 

C on oxidn. with K2Crs07 + dil. H^SOi yields (3) 4,5-dichlorophtlialic ac. (3:4890), 
which during m.p. detn. is converted to 4,5-dichlorophthahe anhydride (3:4830), m.p. 
184-185° (3). 

C in alk. soln. coupled with diazotised naphthionic acid (1-aminonaphthalencsulfonic 
acid-4) gives a deep red-bluiah color which uimn acidification becomca dark yellow (3). 
[Dif. from 7,8<lichloronaphthol-l (3:2635) q.v.] 


0 6,7-Dicliliiro-l-iiaphfhyl acetate: ndls. from dil. ale., or compact pr. from CHCls 
Igr., m.p. 102-103° (3). 

l.'iUi (l) ArmRtrons, Wynne, Chm. Bewa 71, 253 (1896). (2) Armatrong, Wynne, Proc. 
Chm. Soe. 11, 78-79 (1895); Ber. 29, Heferate, 223-224 (1896). (3) Brchnann. Sebweehtan, 
Ann. 276, 285-288 (1893). 


8:4325 8,8-DICHLORO-8,8- Q CH| CaHuas 

ch 4— i-CH, 

a 

H.R 151-152° (1) 


BeU. 1 - 150 

Ii- 

la-(iia) 


ColorleSB cryst. subliming readily even at ord. temp. 

(For prepn of C from (er-butyl methyl ketone (pinacolone) (1:5426) with FClt at 
0*5° (1) (2) (3) (4) (5) (6) (7) (9) see indie, refs. Note that 0 (by loss of HCl) is always 
aceampanied by more or less 3-GhJoro-2,2-<iifflethyibutene-3 (3:7340) and other prods.) 

C on htg. with phenol + KOAc yields (8) 3-€liloro-2,2-dimethylbutenc^ (3:7^). 

C on htg. at 150-230° with powdered KOH (moistened with ale.) gives (65% yield (6)) 
(9) (2) ter-butyUcetylene [Beil. 1-256], b.p. 37.8° at 760 mm., » 0.6683, rff » 1.37267 
(6); note that use of NaOH instead of KOH gives by loss of 1 HGl only 3-chliiro-2,3-di- 
in^yUratene-S (3:7340) and no terl)utylBCetylene (0). 

1:4226 (1) Bartlett. Rosen, J. Am. Chm. Soe. 24, 644 (1942). (2) Delacre, BuB. we. ehim. 
(3) 26, 343-344 (1906). (8) Favorskii, J. Ruta. PhytChm. Soe. 12, 426 (1887) ; Ber. 21. Heferate 
781 (1887) . (4) Delacre, Bvll wad. roy. Belg. 1211. 7^1 ; Cent. 1226, 1 1233- 1234. (5) Delacre, 
Cent. 1921, II 496. (6) Ivitiky, BvU. soe. ckim. (4) 26, 357-358 (1024) . (7) Meerwein, Wortnian. 
Ann. 416, 201, Note 4 (1924). (8) Meerwein, Wortman, Ann. ill, 194, Note 1 (1924). (9) 
do Graef, Butt. esc. ckm. Bdg. 14| 428-429 (19^). 



SOUBS 


»!489IK«i4tal 


OOOH 

8:4880 8-CHLORORAPBIHOIC ACID-1 CuHiQfCl BdlB-OU 

w 

M.P. 188-158° (11 
181-158° |2) 

181° (4) 

Gonrt. from CtH| (2). —Sol. in 1000 pta. aq. tt 20° or in 120 pta. aq. at 100°; eaa. atl. 
alo., ether (1). 

[For prepn. of C from 2-hyclroxynaphtiioic acid-1 [Beil. X-328, Xi-(144)] with PCSi 
(3 moke) in a.t. at 180-190° for 8 hn. followed by treatment with aq, aee (U (2); ftom 1- 
chloroformylnaphthyl-2-phoaphorie acid dichloride [Beil. X-329] with FCIi (2 molea) in 
a.t. at 180-100° followed by treatment with aq. see [1) (2|; from 2^hloro-l-(chloraiBethyl)- 
naphthalene |4) by oxidn. with dil. HNO| for 18 daya aee (41.) 

C in aq. auap. with 2% Ma/Hc yiidda |1| (KUtphthoic add (1 :07B5), m.p. 100* (1). 

C! does not eaterify upon treatment in MeOH with HCl ipui (3). 

Salta; Cai2-2HiO; sol. in ISO pta. cold aq. or 75 pta. hot aq.; loaes water of hydratuM 
completely at 180° (1). 

0 Methyl 3-chloro-l-naphflioate: pr. from ale. H- toluene, ffi.p. 50° (1) [2), b.p. 170- 
180° at 18.6 mm. (21. [From ApA with Mel in a.t. at 100° (1) or from 6 with ethereal 
diaaomethanp (2).] [This eater ia very reaiataut to hydiolyais (1) (2).] 

Ethyl O-chloro-l-oaphthoate: unreported. 

— p-BromophenBcyl 2-diloro-l-iuph&oate: unreported. 

8:4IW (1) Aabe, Ber. », 304-39C (1889). (2) BerpiMiin, EiraliberB, /. Chm. Sae. Vm, 8S3- 
334. (3) Meyer, fier. 28, 184 (1895). (4) Horn, Warren, /. aem. Aoc. Ittt, 144. 


1:4338 2,4,0-TRICBLOROPBERanrACETIC CaHiOiCli 
ACm C» 

a ^~~^ -OCH|.COOH 

H.P. 183° (1) 


BeiLSJf.588 


ColorlcflA cryst. from CcHe; aim. infid. aq. » Neut. Eq. » 255.5. 

[For prppn. of C from 2,4i'^trichlorophenol (5:1620) with chloroacetic acid (3:137D) 
in aq. NaOH (S5% yield) see (1),] 

[For use of C as weed killer see (2); for general survey of activity of 0 u plant honnone 
see (4) |5).l 

[For prepn. of ethylene glycol b{a-(2,4,&-trichlorophenoxyacciate), m.p. 140”| and its 
use aa plasticizer see (3).] 

8:4ttl (1| Fokoroy. Am. Chm. Soc. 6S, 1768 (1941). (2) Hamner. Tukey» Seiena m, 
154-1S5 (1944). (3) (Tretheri Shawver, DuVoll (to Dow Chem. Co.), U.6. 2,121,220, June 21, 
1038; C.A. n, 6267 (1038). |4) Zimmerman, Ind. Eng. Chm. U, 596-6Q1 (1943). f5) Hitalh 
cook, Zimmerman, C(m(rt6. Boyce ThtmpBon Inet. 14, 21-38 (1946); C.A. IS, 5289 (1945); Proc* 
Am. Soc. Hort. Sci. 45, 187-180 (1944) ; C.A . U, 4918 (1945). 
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3:4340 2^-DICHLOROBBNZOlC ACID 


01 CjE^hPU 



Beil. DC - 343 
IXi-(141) 


MJ». 135” 

154.5° 

154.4” 

154” 

153.5” 

153.0-153.5” 


(1| 163” (7» (81 

(2) 152” (9) 

(3) 151-152” (10) 

|4)|21)‘ 150” (11) 

(5) 149-150” (12) 

(6) 147-148” (13) 


BJ». 301” (12) 


Ndls. from aq. or dil. ale. — Somewhat vdatilo with ateam. — Sol. m 1193 pts. aq. 
at 11” (12); ill 1177 pts. at 14” (11). 

[For prepn. of C from 2,5-dichlorotoluone (3 : 6245) by htg. with dil. HNOg in a.t. at 140” 
(60% yield |4|) (5) (13) (2) ( 8 ) (7) or htg. withKMn 04 (14) see indicated refs. ; for prepn. 
of C from 2|5-dichlQrobcnzaldehyde (3:1145) via Cannizzaro ruacin. (84% >ield (1)) see 

(I) |4); for prepn. (90-95% yield (9)) from 5-chloro-2-aminobenzoic acid via diazo reactn. 
+ CuCl see (9) ( 11 ); from 2,5-dichloroaniline via 2,5-diclLlorub(>iiz(mitrile (m.p. 130°) 
and its hydrolysis with fumg. HCl at ISO” see (15); for prepn. of C from Isin/oic acid -b 
KClOi + HCl see ( 12 ) ( 21 ); for still other misc. methods sec Beil. lX-342, lXr(141).] 

For f.p./compn. data on mixtures of C with t^i-chlorobcnzoic acid, m.p. 154.4” (3:4392), 
and with 2,3-diGhlorobcnzoic acid, m.p. 154.4” (3:46.50), see (2). 

C on htg. with 3 pts. cone. H 2 S 04 + 2 pis. aq- Irises CO 2 at 220 ” yielding p^chlorobenzcnc 
(3:0980) (5). 

The direct nitration of C is unrecorded. [However, 2,rHiicliloro-3»niirQbcnzoic acid, 
ndls. from AcOH, m.p. 220”, and 2,.5^chloro-6-Ditrobeiizou; acid [Beil. lX-404], m.p. 
143-144”, have both been prepd. by oxidn. (16) of the eorresp. iildehyde.s.| 

C with FCIb (17) or with 8 OCI 2 (18) yields 2,5-dicldornbenznyl chloridt', b.p. 137” at 
15 mm. (17), 95.3-95.5° at 1 mm. (18). [For formn. in chlorinalion of benzoyl chloride 
see ( 2 ).] 

Methyl 2,6-dkhlorobeazoate: unrecorded. 

Ethyl 2 , 6 -dichlorobeazoate; b.p. 271” cor. ( 12 ). [For study of hydrolysis see 

(20).] 

(D 2,6-Dichlorobenzaniide: woolly ndls. from oq., m.p. 155” (12). 

0 2,6-DichlDrobenzanilide: from 2,rHlichloroi>cnzoyl chloride (above) + aniline 
(11), pr. from CgHg, m.p. 240” (11). 

(B 2|6-Dich]iirobeaz-3-nitroanilide: from 2,5-diclilorr)benzoy1 chloride (above) + m- 
nitroanilinc (19), ndls. from aq. McOH, m.p. 151-152” u.c. (19). 

l.'IMt (1) Lork, Ber. M, 1531 (1933). (2) Hope, RUey, J. Ckrm. Soc. 123, 2470-2480 (1923). 
(3) Bornwater, Hollenian, Rec. trav. rhim. 31, 227-230 (1912). (4) de Cr»uw, Ar'r. {rav. rkim. 

5i, 773 (1931). (5) Lellmann, KJotz, Ann. 231, 319 (1885). (fi) Giissinann, Hnrtniann, J. 
Am. Cfum. Boe, 98, 2394 (1941). (7) Cohen. Dakin. J. Chm. Soe. 79, 1130 (19U1). (8) Turner. 
Wynne, /. Chm. Soc. 1189, 712. (9) EUer, Kiemm, Bet. 56, 222 (1022). (10) THiism. Foiinholt, 
J. Am. Chm. Soe. 58, 1564 (1936). 

(II) HObnei, Ann. 333, 201-20.3 (1883). (12) Beilstein. Ann. 179, 290-293 (1875). (13) 
Feidmann, KopeliowitBrh, Arch. Pharm. 273, 491 (1936). (14) UUmanu. Wagner, Ann. 871, 
388 (1910) ; 355. 364 (1907). (15) Nrielting, Kopp. Bar. 38, 3500 (1905). (10) Hodgson, Beard, 
J. Chm. Soc. 1127, 2381 -2382. (17) Cohen, Briggs, /. Hirm. Soc. 88 , 1214 (1903). (18) Noiris, 
Ware, J. Am. Chm. Soc. 91, 141K-1420 (1939). (19) dimpeon, Rtephenson. J. CKem. Soc. 19M, 
356. (20) Blakey, McConihio, SGarborough, /. Chm. Soc. 1939, 2663 2868. 

(21) Biawns, Das-Gupta. J. Indian. Chm, Soc. 11. 497-498 (1942); C.A. 37, 5709 (1943). 
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8:4365-«:4875 


3:4355 2-(m0R04-]lflfiTHYLBEnZ0ZC 

Acm 


COOH 



BeiL DC-497 
DCi- 


M.P. 155.0-155.5° tt.c.(l} 

149-150° (2) 

ColorleBfl ndls. from ale.; spar. sol. cold, more sol. hot, aq.; eas. sol. alo., ether, CHCb; 
hot t 

[For prepn. of C from S-chloro-i-isopropyl-l-rocthylbensene (S-chloro-p-cymene} 
(3:8770) by ondn. with Ifi pts. boilg. HNOg (Z> - 1.24-1.29) (other products are abo 
formed) sec (2); from S-chloro^-methylbenzonitrile, m.p. 61-62° |1}, by hydrol. with 
boilg. aq. KOH (100% yield) see |1).] 

Salts. NH4A, 1<A, NaA.H20, all very eas. sol. both in aq. and in ale. (1); CaXa.2HiO, 
BaX2.5H20, cas. sol. hot aq. |1|; AgA, spar. sol. cold aq. but eas. sol. hot aq. (1). 

[C on raononitration by soln. in fumg. HNOs ID - 1.5) at ord. temp, followed by atdg. 
several lirs. ppts. 2Httiii)ro-5-nitro-4-ffiethylbenzoic acid [Beil. lX-503], oryst. from hot 
aq. or ale., m.p. 180° u.c. |1|, 180-181.5° u.c. (3), 180-181° (4) (note that the isomeric 
2-ehlor9-3-niiri)-4-mclhylbenzoic acid [Beil. IX-503], m.p. 192° u.c. (3), may be foimed 
from C under certain conditions (31).] 

[C on dinitration with mixt. of 1 pt. fumg. HNOa (/) = ] .52) + 4 pts. cone. H2SO4 gives 
(3) cither in cold or on hlg. exclusively 2-chlon.’3,5-dimtro-4-methylbeDzaic acid [Beil. 
lX-506], ndls. from ale., m.p. 233° u.c. (31.) 

Ethyl 2-chloro-4-methylbeuzoBte: oil, b.p. not reported; D4''* » 1.1591 (5), 
n|,V = 1.5244S (5). 

— 2-ChlorQ-4-methylbenzamide: ndls. from ale., m.p. 182° (1|, [From partial alk, 
hydrolysis of 2-Ghlor()-4-mcthylbenzonitrile (see above) (1).] 

3:4265 ( l ) ClaiiH, Da^ndaon, prakt. Chm. (2) 21, 491-496 (1889). |2| Fileti, Cnm, Gome. 
chim. iial. 10, 2SH-2D0 (18»6). (.3) Claus, Davidson, Ann. 266, 345-346. 348^9 (1891). (4} 
Filoti, Crosa. (wosz. chim. Hal. 18, 312 ri888). (5) vgn Auwers. HnireH, Z. phynk. Chem. A-14I, 
18 (1929). 


3:4375 p-CHLOROPBEKOmCETIC 


M.P. 156.7 157.2° cor. (6) 

155-156° (1) (4) (5) 

151“ (2) (3) 

IV. (from hot aq.). — Spar. sol. cold aq. 

[For prepn. from p-chlnrophcnol (3:0475) by htg. with chloroacetic ac. (3:1370) and 
aq. alk. see (l| (4) (.5) (6).] 

C hid. with conp. HCl in s.t. at 150° yields p-chlorophenol (3:0475) |3). 

6 refluxed with 1 H pts. thionyl chloride for 11^ lira, gives (90% yield) jMdilorophenoxy- 
acetyl chloride, b.p. 142° at 17 mm., m.p. 18.8° (1>. 

The methyl ester (b.p. 177-180°) and the ethyl ester, ndls. (from ale.), m.p. 49°, have 
been prepared from the acid chloride |1|. 

^Chlorc^henaiyacetamide: from the Etcid cliloride by treatment with excess (NH4)t|00|; 
ndls. from ale., m.p. 133° (1). 




0:4375-^8:4390 


DIVISION A 


^-Chloro^hoioiyicetuilllde: from the acid ehloride by eotioii of mWnm (2 mdefl) in 
CiHa; Ddk (from ale.), m.p. 125*’ (1). 

1:1175 (1) Minton, Stephen, /. Chm. Soc. Ill, 1598-1601 (1922). |2} Michael, Am. Chm. /. 
5 , 216 (1887). (3) Peratoner, 6au. chim. iUd. 88^ I 239 (1808). (4) fiehaghel, J. prttifct. CAein. 
Ii4» 297-298 (1626). (5) Koelach, J. Am. Chm. Soc. 51, 304-306 (1931). (6) Hayea, Branch, 
/. Am. Chm. Soc. 85, 1555-15G4 (1943). 


8:4390 4-CHLOROPHTHALIC ACID 



CsHtOaQ Befl. IK - 816 
Hr (866) 


ILP. 157* 

<i) 

156” 

(2) 

151” 

(31 

150-150.6” 

(4> 

150” in s.t. 

<31 

148” U.C. 

(6) 


[See oiao MUorophihalif anh}fdride (3 -.2725).] 


Ndb. from ale.; crpt. from CaHa or CC714. ~Eaa. aol. aq.j ole., ether, or AcOH. 

[For prepn. of C from 4-chlorophthalic anhydride (3:2726) by wanning with aq. or 
from dimethyl 4-chlorophthalaie (3) or diethyl 4-chlorophthalatc (5) by hydrol. with alk. 
aee indie, refa.; from neutral sodium phthalate in aq. alk. on treatment with Cl2 see (3) 
(7) (6) (91 (10); from 4-chlaro-2-mcthylbon2oie acid (3:4700) (11) (12), from 5-cliloro^ 
methylbcnzoic acid (3:4670) (11), from 4-chloro-2-methylacctophenonc [Beil. VIi-306] 
(2), or from 7-chloro-l,2,3,4-t«trahy(lronaphthalene (1) by oridn. with alk. KMnOi see 
indie, refs.; from G-chloroindanone-l [Beil. VIl-36]] on evapn. with hot 23% HNO3 see 
(4); from 1,6-clicbluronaphthalene (3:0810) (13), 2,6-dichloronapht;halenc (3:4040) (14) 
(6), 2,7-dicliloronAphthalene (3:3445) (14), 6-rhlor(iDaphthol-2 (3:3500) (6), or 4-chloro- 
2-aiethylben2oic acid [above] (12) on oridn. with dil. HNO) in B.t. as directed see indie, 
refs,; from the trichloride of 4-sulfophthalie acid [Beil. Xl‘407] with F(1 b in s.t. at 220” 
followed by KOH hydrolysis of the 4-clilorophthalyl (di)chlQride see (15); from 4-Bulfo- 
phthalic anhydride (16) by htg. with HCl -f- NaClOs sec (16).] 

C on htg. above m.p. gives 4-cUlurophthalic anhydride (3:2726). 

[C on fusion with KOH (11) or wnth NaOH at 165-175” (10) gives (100% yield (10)) 
4-hydroxyphthalic acid [Deil. X-490, Xi-(255)]^ m.p. 204-205”, with ennv. to coiresp. 
anhydride, m.p. 171” (note that this same prod, is also obtd. from the uomerio 3-chloro- 
idLlhalicBCid (3:4820)).] 

[C htd. under press, at 350” with aq. + cat. loses C()2 presumably yielding (17) m- 
chlorobensoic acid (3:4392) and/or p-chlorobenznic acid (3:4940).] 

[C with NHa gas + cat. as directed (18) yields 4-chlorophthaIoiiitrile, m.p. 130-132” 
(19).] 

[For use of C as softener for cellulose derivatives see (20); for reaction of C with naphtha- 
kne + AlClg yielding intermediates for vat dyes see (21).] 

C on htg. with resorcinol + few drops cone. H2HO4, then dissolving in alk., gives fluores- 
cein reacin. (2). --C is unstable toward KMn04 (2). 

Salts. BaX, Gai, dif. sol. aq.; fiaA.H 3 A, spar, sol even in hot aq. (11) (for table of 
heavy metal salts see (22)). 

Beten. Dimethyl 4-chlorophtha1atc; from A^ with Mel (16), from 4-chlorophthalyl 
(di)chloride (above) with MeOH (15), or from C in MeOH with Hd gas (3); ndls. from 
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B.p. 38* |3), 37* (16), b.p. Uft-UT at 32 Bun. (8); dnthyl Mitoroplhthalate; fUM 
in ak. witli HQ gu (16) or fnm diethyl d-aminoiiihthBlate via diaiotua1i<tt and nee of 
OmCb naota. (70% yidd (5)), b.i). 800-306° (16), 185-190* at 26 mm. (5), 173-174* at 
16 mm. (1). 

3:4|N (1) von Braim, IwUa, Eredal, Ber. M, 2337-2338 (1923). (2) Maynr, Albert, Sebta, 
Btr. 11^.1207 (19ffi). (3) Ayliiic, J. Chm. Soe. UM, 253-266. (4) Mkraeh, Btr. 26, 2116 
(1892). (6) Blieke, Smith, J. Am. CAwi. iSoc. 61. 1869 (1929). (6) Claui, Debne, Bar. U, 
330-321 (1882). (7l Moore, Meireck, Fraud, /. Chm. Bra. lU, 1788-1789 (1921). (8) Saw, 
Mow, iimaiA. 34, 81-83 (1913). (9) Soottieh Dyra, Ltd., Boelcett, Bangbam, ThonuH, Brit. 
343,632, Juno 11, 1931; Ctnt. 1961, U 1194. (10) Buehchiiukil, Comiii. rmd. iicqd.ie(. (I1.5BB.) 
nH, 118-121; Cent. IMS, 1 1617. 

(11) KrOcer, Btr. 18^ 1768-1769 (1885). (12) Claiu. Stapelberg, Ann. 374, 380 (1893). (113) 
aera, BuB. toe. Mm. (2) 99, 499 (1878). (14) Alin, Bull. ira. Mm. (2) 99^ 433-434 (1881). 
(18) B4e, Aim. 899, 237-238 (1886). ((6) Valdmann, Sehwenk, Ann. 487, 200-291 (1931). 
(17) Jaoter (to Seldeo Co.), U.S. 1,953,231, Apr. 3, 1934; Ctnt 1994, U 1688. (18) Imperial 
Chem. Ind., Ltd., Frenoli 766,944, July 6, 1934; Cent. 1994, II 2749. (19) Soe. Chem. Ind. Beeel, 
IVeneh 844,567, July 27, 1939; C.A. 94, 7299 (1940). (20) Dreyfua, French 749,792, July 29, 
1933; Cent. 1894, 1 3154. 

(21) B.A.S.F., Ftaneh 190,038, Dec. 31, 1925; Cent. 1929, 1 285(1. (22) Ephraim, Btr. IS, 
3482 (1922). 

3:4392 m-CHLOROBBirZOIC / ScX)OH QHfOiCl BeiLlX-337 
AiaD ^ Dt-(189) 

1I.P. 159* (105) 154.5* (11) (12) 

158* |1)(2)(3) 154.4° (13) 

157.5* (3) (4) 154.25° (14) 

157° (o) 154-155° (16) 

158.2° (6) 154° (16) (17) (18) (60) 

155-158’ cor. (7) 153-154° (24) 

158’ (20) 153.5° (19) 

155° (8) 153° r20) (21) (20) (28) (36) 

154.8- 155.0° nr. (62) (70) (84) 

154.9° (8) 152° (22) (47) 

154.8- 164.8* (0) 

154.8° (10) 

IV. from hot aq., 30% AcOH or C|H|. — C ia spur. sol. mid aq., e.g., 1 pt. C ia aoL at 
0* in 2840 pta. aq. (23); 100 ml. aotd. aq. aoln. at 25’ coats. 0.03M g. C (60). — C ia eaa. 
soL hot aq., ale., rUier. — At 14-10° C 100 ml. of satd^soln. of C in ether coats. 14 g. C; 
in CtH|, 0.06 g. C; in 0%, 0.62 g. C; in CCU, 0.08 g. C (8). — For study of soly. of C in 
C|H| or aJieptane see (11); in chlorobenzene (3:7903), in (M!h]urotoluene_(3:8246), or 
in m-ehlurotohiene (3:8276) see (10); m acetone or C|Hi aee (6); for ad;, of C in aq. adaB. 
of various salts including Na/L see (60). — For distribution coefBcients of C at 25° botmen 
aq. + tduene or between aq. and CHQj see (102). 

C can be aiiHimad under reduoed preaa. (24) (14). — C is but very dightly volatile with 
steam (for details see |12)). — For study of adsorption d C by chareoal from aeetone or 
G(Hi sdn. see (6). 

Btaisiy syitcms eonlg. £: (For f.p./compn. data on system C + HtO see (28),— 
For f.p./eompn. data and diagram of system C + bensoic acid (1 :071S) (euteetio, m.p. 
00.0* (20), 06.4° (27) (8), eontg. 36 wt. % 0 (27| (20) (8) (28)) see indie, refs.— For 
f.p./lnin|m. data on syatw C + m-tduiB acid (1:0705) (26), C + m-hydnaytaonaoie 
aoid (1 ;0825) (26), see indie, refs.] 
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[For C.p./eoiBini, data oo system C + o-chlmbenzoio add <3:4150) (euteetio, 
lUkTy eontg. 47-48 mole % C (20) ^7) (8) (19)) see indie, refs.; on system C + THddiiro- 
^ benisoiG add (3:3940) (eutectic, m.p. 140.9^ eontg. 80 mole % C (8| (19) of. (104)) see 
indie, refs.; on system C + 2,5-diehlorobenKoic add (3:43M) (eutectie, m.p, 119.7”, 
eontg. 61-M mole % C) see (13).] _ 

[For f.p./compn. data on systems C + o-bromobensde add (28), C + m^bromobenzoio 
add (28), C + p-bromobensoic add (28), Tn^-iodobenzoic add (29), o-nitrobenzdc add 
(30), m^nitrobenzoic acid (30) see indie, refs.) 

Tenmy systems eontg. C: [For influenjse of addn. of benzoic add (20) or of p-chloro- 
benzde add (3:4940) (27) to eutectic of C with o-chlorohenzoic acid (3:4150) see indie, 
refs. — For influeoco of addn. of o-chlorobensoic add (3:4150) to eutectic of G with benzoic, 
acid (1 :0715) see (27); for data on system C + o-chlorobenzoio add (3:4150) + p-chloro- 
benzdeaetd (3:4940) sec (19).] 

MlzcelUneoua. [For study of fate of C in animal organism see (31) cf. (102) (note that 
although from man C is excreted (34) as A^-(m-chlorobcnzoy])glydne (w-chlorohippuric 
add) [Beil. lX-339], m.p. 143^144” (31), yet from dog and rabbit no ovidonoe for this 
conjugation product hos been found (31). — For study of use of C as a preservative sec 
(32). — For use of C as vulcanization regulator see (33).] 

PrepaCBtion. [For prepn. of C from benzoic acid (1:0715) by chlorination with Cla 
(38) in pres, of FeCla (70% yield (8)), with KClOa + cone. HOI (35) (.36) (37) (3S), with 
aqua regia at lOO** Cvidd 32% (39)) (7), with SbCU (35) (40) (84), with MnO;* + cone. 
HG in B.t. at 150° (41), with NaOCl soln. (20) (42), or with Ca((Kn)2 soln. |42) (35) (38) 
see indie, refs, (note that in all these cases numerous other chlorination jirnducts are also 
formed); from cinnamic odd (1:0735) by chlorination and oxidn with Ca(OCl)2 soln. 
see (35) (38).] 

[For prepn. of C by oxidn. of w-chlorotoluene (3:8275) with KaCraOr + H2SO4 (43), 
with 5% aq. KMn04 (75% yield (4)) (8), with dil. HNO3 in s.t. at 1:10-140° for 8 hrs. (47), 
or in aq. alk. at 260° under press, with air (44) see indie, refs.; from 3-chlr)robi])honyl 
(3:8940) or from 3,3'-dichlorobiphenyl (3:0180) by oxidn. w'ith CMls/AcOH in pres, of 
VtQBsee (45); from 7n-chlorobenzaldeliyde (3:6475) by oxidn. with alk. KMdC )4 see (3).] 

[For prepn. of C from m-chlorobenzal (di)chloride (3:6710) by hydrolysis with aq. fol- 
lowed by KMn04 oxidn. (7% yield (2)} or from its mixt. with m-chlorobenzotrichloride 
(3 : 6845) by hydrolysis with 70% H2SO4 or 80% AcOH or 5% NaOH at 90-1 00° in stream 
of air to effect immediate oxidn. (46) see indie, refs.) 

[For prepn. of C from m-chlorobenzonitrile [Beil 1X-330|, m.p. 40.5° (48), hy hydrolysis 
with oonc. Hs804 (3), from JV-(7n-chlorabenzoyl)glycine (/rHshloroliippuric acid) by 
hsrdrolysis with HCl (35) (36), sec indie, refs.] 

[For prepn. of C from m^aminobenzoic acid [Beil. XIV-383, XIVi-(.558)] via dizaotiza- 
tion and use of Cu2Cls reactn. (74% yield (101)) (3) (4) (49); from m,rn'-diazoaminobenzoic 
acid (diBzoaminobenzene-3,3'-dicarboxylic acid) [Beil. XVl-727] with warm cone. H(/l 
(50) see indie, refs.] 

[For formn. of C from mnshloro-iodobenzene [Beil, V-220, V3-(167)l by reaction with 
n-butyllithium in ether followed by carbonation with C()2 (41.5% yield (51)); from p- 
chloTonitrobonzene [Beil. V-243, Vi-(129), Vr(182)] with ale. KCN in s.t. at 200° (52); 
from S-chlorophthalic acid (3:4820) or 4-chlorophthulic acid (3:4390) by cat. partid 
decarboxylation (53); from 3-chlorophthalic acid by mercuration and treatment with 
HCl (99) see indie, refs.] _ 

Chemicil bdutvior. [0 (as NaX) on reduction in boilg. aq. soln. with Na/Hg yields 
(36) (54) benzoic acid (1:0715) (for study of reduction of C with B2 + Ni in aq. alk. at 
Did, temp, see (55)); C on electrolytic reduction in a]c./HsS04 yields (56) iTKhlorobengyl 
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aleohol (Beil, VI444], cnl| b.p. 234” (56); note that C with Ni/Al alloy (Ranqr mekel} 
in aq. alk. Boln. at 90*^ gives ( 100 % yield (106)) benzdc acid (1 lOHO}, iii.p. 121 M 

C behaves nonnally as a monobaBic acid: e.g.| C on titration with atandanl dil. aq. alk. 
g)veH Neut. Eq. 150.5; ionisation eonat. at 25” is 1.55 X 10*^ (57)| 1.60-1.50 X 10^ ( 66 ), 

l. 506 X 10 -^ (50) cf. (1) (60). - [For study of acid strength of C in MeOH, EtOH, and 
variouB other aJoa. see (61) (62) (63) (16) (64) (65) (17).] 

Salts of Inerganic bases. INH 4 A, m.p. 203-204” dec. ( 39 ), Ifta. from acetone/peit. ether 
(39), powder from abe. alc^ ( 66 ). — Hydrosylamine aalt, ndls. from xylene, m.p. 144” (72), 
146^146” dec. (39). — NaA (67), KA (67) both behave as liquid cryst. on fuaioD. ■— AgS., 
insol. aq. ( 6 R) (note that this salt (1 mole) with I 2 equiv.) in dry CeHg refluxed 15-18 
hrs. yields (69) phenyl m-chlorobenzoate, m.p. 53", + COa + Agl). — Ca^-SHsO, aoL 
at 12 " in R 2.6 pta. aq. ( 68 ) (35). — Balx. 4 H 20 , eaa. sol. aq. or ale. (for use in aepn. of C 
from iHshlorobonzoic acid (3:4150) and p-chlorobenaoic acid (3:4940) see (27)).^ 
CdAj. 2 HjO (71).] 

Salta of organic bases. E.g,, C with equiv. amt. bcnzylamine in boilg. EtOAc followed 
by evapn. of solvent yields (73) benzylammonium nHslilorobenzoate, m.p. 146.8-147.4” 
U.C., 149.2-149.8” cur. (73), Neut. Etj. 263.6 (note that the m.p. of this salt is only very 
slightly lower than that of the corresp. salt from o-chlorobenaoio acid (3:4150)). — C 
aimilarly treated with oe-phenyletliylamine yields (73) o-phcnylethylammonium m<ch]oro- 
bonsoate, m.p. 142.0-142.6” u.c., 144.7-145.3” cor. (73), Neut. Eq. 277.6 (note that the 

m. p. of this salt, although bet.t«r separated from thoee of the iaomeric acids than the pre- 
ceding case, is very close to that for the corresp. dcriv. of cinnamic acid (1 :0735)). 

C (1 mole) in idc. mixed with codeine (1 mole), m.p. 155", in ale. htd. several minutes, 
solvent evaiKirated, and resulting syrup rccrystallizisd from aq. yields (74) codeine 
chlorobenzuatc, GjgIl 2 iOaN.C, m.p. 96" on ‘'Maquenne block note that this m.p. al- 
though very close to that (99") of corresp. salt from m^brumobenzoic acid is widely difount 
from the corresp. salts of tHshlornlienzoic acid (3:4150) and p-chlorobenzoic acid (3:4940), 
which are 134" and 162" resjiectively. — C (1 mole) in ale. (or CHCI 3 ) with strychnine 
(1 mole) in ale. boiled for a few minutes then cooled yields (75) strychnine m-chlorobenzoate, 
C 2 iHk() 2 N 2 .C, m.p. 185” u.c. on “ Maqiienne block note that this m.p. is somewhat 
higlicr than that (170”) of the comtsp. salt from o-clilorobenzoic acid (3:4150) and widely 
different from that (251") of the corresp. sali of p-clilorobenzoic acid (3:4940). 

C with alr.ah(»ls give.<i by conventional proccMlures the corresp. esters; for details on 
methyl m-chlorolienzoate (3:6670) and on ethyl ni-cblorohenzoate (3:6770) see these 
compda. — [Vut study of rate of esterification of C with MeOH (76) or with cyclohexanol 
(77) BPP indie, refs.] 

C with PsOb in toluene boiled for 4 hrs. (78) or C with oxalyl (di]ch]oride (3:5060) 
refluxed in CoHe (79) cf. (80) yields nt-chlorobenzoic acid anhydride, pi. from G^s or 
toluene, ndls. from It. pet. or ale., m.p. 95.5° (78), 95" (79) (note that C (2 moles) with 
oxalyl (di)bromidc refluxed in GeHc similarly givm good yields (80) of the above anhydride 
but NaX with oxalyl dibromide can also be used (80) to prepare m-chlorobenzoyl br^de, 
oil, b.p. 143-147" at 40 mm. (80)). 

C with PGI 5 (31) ( 68 ) ( 3 ) or with POCSj (81) (82) or with SOCfe + pyridine (83) gives 
(76% yield (31)) m-chlorobenzoyl chloride (3:6590), b.p. 225” 

[6 with HNg in cone. H 2 SO 4 in trichloroethylene (3:5170) aoln. at 40” gives (75% yidd 
(107)) Tnpchloruanilinc.] 

C fused with KOH, subsequently acidified, yields (84) m-hydroxybenzoic acid (1:0825). 

C on nitration with boilg. fumg. HNO 3 for 10 min. (70) or with abs. HNOg at 0 " or 
—30” ( 3 ) (24) (65) gives a mixt<. of two isomeric nitro-mFchlorobenzoic acids; tiiis mixt 
consists mainly ( 02 - 93 % ( 86 ) cf. (24)) of 3 -chloro- 6 -iiitrobenzoic acid [Beil. lX-401], 
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oryst. Irm HNOi [D - 1 . 1 } (24), ether, CeHii or lUi., IdQ* (SS), 187-13&* (70), 139“ 
(3), 135-136^ (24), aoeompfiiiied by a little (7^8% (30)) of. (24) 3^oro-2-iiitrobe&«HO 
add [Beil. iX-^dOO], ndle. or tbls. from hot aq., m.p. 235'’ (70) (85), 233-234” (3) (for detaile 
on lepo. of tbeee two bomem see (3) (70) ^) (85)). — Note that the other two poeeible 
nitro-mFehlorobenaoic adde are known but are not found in the product from nitration 
of C; they are 3-chloro4-nitrobenaoic add [Beil 1X404], m.p. 18^186^ and 34h]on>-5- 
nitrobenaoio add [Beil. 1X403, IXr(165)], m.p. 147”. — [Note also that no dinitro-3- 
ddorobenaoic adds have ever been repented.] 

Methyl m-efaiorobenzonte: b.p. 231”, m.p. 21 ”. (See 3:6670.) 

Bthyl m-clilorobencoate; b.p. 245”. (See 3:6770.) 

O ^-Nitndienzyl m-Ghlorobenzoate: m.p. 107.2” u.c. (87). [From C (bb NaA) with 
p-nitrobenayl bromide (m.p. 99”) in boilg. dil. ale. (87); note that m.p. of this ester 
u almoet identical with that (106” ( 88 )) of the coiresp. ester of o-ehlorobensoic add 
(3:4150).] 

0 Phenacyl m-dilorobenzoate; m.p. HR” (R9), 116.4” (21). [FVom C (aa NaA) with 
phenaoyl bromide (m.p. 50”) in boilg. ale. (98% yield ( 21 )).] 

P-Chlor(^enacyl m-cfalorobenzoate: unreported. 

0 p-Bromiqihenacyl m-chlorobenzoate: m.p. 117.2” (21), 116” (90). [From C (as 
NaA) with p-bromophenacyl bromide (m.p 109”) in boilg. ale. ( 21 ).| 

p-Iodp|dLcaacyl m-ddorobeazoate: unreported. 

0 p-Pbenyl^enacyl m-chlorobeozoate: m.p. 154” u.c. (91). [From C (ae NaA) with 
p-phenylphenocyl bromide (m.p. 126”) in boilg. ale. (91); note that the ffl.p. of this 
deriv. ia only slightly lower than that (100” u.c. (91)) of the correep. ester of p-chloro- 
bensoio acid (3:4940); note also that, since this ester hAS almost the same m.p. aa 
the originBl C, care must be taken to show that the suppoaed ester is imdl. in aq. 
Na 2 COs (dif. and aepn. from C); note finally that the m.p. of a mixt. of C with this 
ester is depressed to 130-132” (91).] 

0 5-Benzylthiuninlum m-chlorobenzoate: cryst. from ale., m.p. 155” cor. (92). [From 
NaA or KA in dil. ale. with slight excess jS-bensylthiuronium chloride soln. (15% in 
hot ale.) (92).] 

O S-(p-Ch]orobenzyl)fhiorofiiiim m-chlorobenzoate; cryat. from dioxane, m.p. 157” 
cor. (93). [From NaA or KA in aq. with 1 equiv. of ^-(p-chlorobenzyl)thiuToiiiuffl 
chloride, m.p. 197” (10% in ale.) (93); note that the m.p. of this prod, ia closely ad- 
jacent to that (m.p. 159” cor. (93)] of the oorresp. salt of o-chlorobensoic add (3:4150), 
and is also almost identical with that of the original C.j 
0 5 -(p-Bn«ibbenzyl)t]iiuroiiium m-dilorobenzoatB; m.p. 150” cor. (94), [From 
NaA or KA in aq. with 1 equiv. of <S-(p-bromobenzyl)thiuronium bromide, m.p. 213”, 
in ale. (94).] 

0 m-GUorobenzamide; cryat. from hoi aq. or ale., m.p. 135” (100), 134.5” cor. P), 
134” U.C. (95), 132433” (70). [From o-chlorobenzoyl chloride (3:6590) with cone, 
aq. NH 4 OH ( 68 ) (70) or from C by refluxing with AcOH + (NH 4 )sCOi (46-50% 
yield ( 100 )); note that this amide gives on fusion with HgO a mereuric deriv., m.p, 
245” U.C. (95).] 

<D m-C!hJorobenzfaydrtzide; ndls. from aq. or ale., m.p. 158” (96), 157-158” (97). (fVom 
ethyl YrHshlorobensoate (3:6770) with hydrazine hydrate in aba. ale. on 8-hr. reflux, 
(yield: 97% (96), 87% (97)).] — [For use of fiHshlarobenzhydraiide ea general reagi. 
for identification of aldehydes and ketones aee (97).] 

//-(m-Cliloirobeiizoyl)-JV-pheoylliydzulde; unreported. 
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afr-CUMbiflfiu^ laryftt from «k., m.p. 122-125”. (BB). [Frepn. rtpOrled 
but (Ally by indirect lAeaDB (B8|.] — [Note that the teomeric beniMnFehloroaiulide 
[Beil. Xll-605]bu m.p. 118M 

m-Chimbaizo-p-toliiitid»; unreported. 

— m-CUmubeuzo-a-naphihalide: unreported. 

m-Chlorobenzo-/9-fitpihtlia]i(le: unreported. 

I:4M |1) Dippy, WiiUama, Lewis, J. CAem. Soe. IIU, 348>246. (2) Aeinger, Look, MmM, 
M, 335 (1033). (3) Montacne, Hee. trar cAtm. 10, 51-50 (1000). (4) KoopaL, fisc, tm, cAimr 
04, 144 (1916). (5) Kailan, Autropp, MofiatsL 60, 207, 307-310 (1920). (6) Berger, Bee, 
trap. pAim. 60, 379, 380, 305 (1031). |7| Gluud, Ger. 266,577, Oct. 27, 1013; Cent. 1018, II 1783. 
(8) Bornwater, Hollemau, Ree. trap. cAtm. 01, 223-225, 230-230, 242-248 (1012). (Of firocda; 
Hobbs, /. Am, Chem, Soc. 00, 2851 (1040). (10) Chapas, Compf. rend. 101, 257-250 (1030). 

(11) Sidgwiok, Ewbank, J. Chem, Soc. Ill, 981, 984, 988 (1021). (12) Sidgwiek, J. Chm. doe. 
117, 403-406 (1020). (13) Hope, HUey. J. CAem. Alec. 103, 2470 (1923). (14) Andrews, Lyim. 
Johnson. J. Am. Chem. 8(te. 48, 1282 G0O6). (15) Kellas, Z. phyeik. Chem. 04, 222, 280, 241, 
245-246, 240, 251 (1897). (10) Wooten, Hammett, J. Am. Chm. Soe. 67, 2201 (1033). (17) 
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IJoH 


157.5-158.5° 

(1) 

156.5-157.5° 

(1) 

156-157“ 

(a) (51 

156° 

(3) 

155.0-155.5° tt.c. 

(10) 


ColorloBB ]fte. from nq. or CqHs. [loniz. comit. at 25^* = 1.40 X 10'^ |ri).] 

[For prepn. of C from 2-chloi'o-;i-hydroxylieiizaldehyde (3:40H5) with 5-0 pte. 50% 
KOH at 60-70“ (Cannizzaro rcactn.] (90% yield) bce |;i|; from etliyl ^-chlnriKH-hydroxy- 
benzoate (see below) by hydrolysis with ;i5% KOH see |1) (‘^1 cf. (4); for foiuin. from 
m-hydroxybenzoic acid (1;0H25) with Cls in MeOH (6) (44% yield |10)J or AcOH (I) 
(together with some of the isomeric 6-ehloro-;i-hydroxy benzoic acid (ii:4720)) sec indie, 
refs.; for prepn. of C from 2-amino-^liydroxylienzoir ucid (1) via diazotization and use of 
CusCU reactn. see (1).] 

Salta: AgAj cryst. ppt. (2). 

6 in aq. soln. gives with FcCls a violet-red color. 

[C with formalin (1 ;0145) + cone. H('l + HCl gas at room temp, givos (S7%, yield 
(lOH 7-chloro-6-hydroxyphthalide, m.p. 290“ cor. (10).] 

Methyl 2-Ghloro-3-hydrozybenzoate : pr. with 1 IlgO from dil ale., m.p. 70-71° 

(2); anhydrous form, m.p. 62-65° (2). [From C in MeOH with TI2HO4 (2).| — [Tliis 
ester with Mel 4 MeOH/ KOH in s.t. at 120° for several hours gives methyl 2-diluro- 
3-melhoxybenzoate, anhydrous ndls, from dil. ale., m.p. 41-42° |2).j 

Ethyl 2-diloro^-hydrozybenzoate: wdiite ndls. with 1 HjO from dil. ale., m.p, 

58° (2); above m.p. loses aq. giving viscous nil (2). [rVom ethyl m-hydroxy benzoate 
(1:1471) with ti02Cl2 (together with the ismneric ethyl 6-c.hlr»ro-:}-hydruxybenzoatc 
(2) (4)).] — n'bis anhydrous ester with AcCl yields ethyl 2-chlor(K3-acetoxybenzoate, 
ndls. from dil. ale., m.p. 48-49° (2).] 

8-Cliloni-3-methiixybenzoic acid: colorless ndls. from aq., m.p. 161.5“ |7|, 160° 

(8) |9). [Prepd. indirectly from 2-ch]oFo-3-mcthoxybBnzaldehyde by oxidn, with 
KMnOi (7) (6).] 



m aOUDS 8:48MMIiMiO 

add; ciyst. from aq. or CeHs, m,p. 152.5-153” ilc. 

' (10|. [From 6 + AojO + KiCOa (10|.] 

S:4W (1) Beyer, Rec. tw, chim. M, 626-823 (1021). f2| Muiua, Gbgt. cAim* UaL M, I 
360-^83 (180D). (3) Lock, Munaish. U, 310-311 (1030). (4f Maiiva, Bertosii, (Toil. cAmii 
« li, II 87-88 (1000). Coppadoro, GAiw, cAim. i(a«. *B, 1 646 (1902). (6) Iluak, itociAifci 
CAcm. II, 701-770 (1930); Cmi. 1931, 1 1428; C.A. 25, 1604 (1931). (7) Hodason, Bomberg, 
J, CAm. 5oc. INI, 17. (8) HtKlipjon. Beard, J. Chm. Soc, MR, 160. (9) Oibeim. J. C%em. 
Soe, MR, 1428. (10) Buehler. Harris, ShackJett, Block, /. An. Chem. Soc. IM, 577 (1946). 

CHO 

:4400 3p6-DICHL0R04-Hn)R0XyB£]!IZ- [] CtHACI* BeiLVin -81 
ALDEHYDE VUL— 

M.P. 158-159** cor. (1) 

156” (2) (3) 

Colorless odorless ndls. from dil. sic. or from CHCI3; fairly eae. sol. ale., ether, AeOH; 
more dif. sol. CcHt, Igr., CHCls. 

[For piepn. of C from p-hydroxybenzaldehydc (1:0060; in 6 pte. AcOH at 100® (2) (4) 
or in CH(yl3 with cooling (1) with Ck sc(‘ indie, refs.; from corresp. methyl ether (3,5- 
dich]oro-4-methoxy1)enzaldehydpj with hoilg. rone HI see (.‘1).] 

C in KOIl with HA yields (4) 2,6-diGhlorohydroquinnne (3:4600). 

[llie methyl ether of C (see iUiove) ha.^ been obtd. indirectly (3) from p-methoxybenaalde- 
hyde (p-anisuldchydc) (1 :0240) by chhmnatioii Mith large excess (9 moles) B02C12; brif^t 
red cryst. from ale., m.p. 01.6° (.3); on oxidn. with CA this prod, fnven (80% yidd (3)) 
3,5-clichloro-p-mcthoxybenzuic acid [Beil. X-177], m.p. 202.0-202.5” (3).] 

@ 3,6-Dichloro-4-hydroxybenzaldoxime: colorless ndls. from dil. ale., m.p. ISS” (2). 
[From C in moderately cone. XaOH (3 moles) with NHsOH-HCl moles), subse- 
quenlly acidified with x\c()H (2).| — [Tliis oxime on boilg. with Ac^O for 2 hrs. yields 
(2) 3,6-dichlnro-4-acetaxybcnzoDitrile, colorless cryst. from dil. ale., m.p. 93® (2).] 

(9 3,6-Dichloro-4-hydroxyhenzaldehyde semicarbazone: greenish yel. ndls. from AcOH, 
m.p. 236-237° ror. dee. (1). [From C m hot AcOH (60 pts.) by addn. of oonc, aq. 
soln. of scmicarhazidc hydrochloride, followed by lir. big. (1).] 

3:4419 (1) Biltz, Bcr. 37, 40.3.3-40.3-1 (1004). (2) vrm .Auwers. Reis, Ber, 29, 2350-2358 (1896). 
(3) Durruna, J, Chrm. .Sur. 123, 1420 (1923). (4) Dakin, Am. Chem. J. 42, 490-491 (1909). 


4410 a«-l,8,8,4,6,6-IlEIACHLORO- 

Cl CL CsHsClo 

BelLV- 83 

CTCLOHEZAIIE 

1 1 
c — q 

Vi-( 8) 

(o-Benzenekcxuihlaride) 

d/i i\ci 

Vr(ll) 

M.P. (1) 

\\Ci q/\ 


]5A° |2| 


157° cor. (») (21) 

H B 



{See aho ff-^nzmehexachUfride (3:4990).] 

Nine stereoiaomeric ennfiguratiarw of benzcnehexachloride are possible (cf. (4)) and 
four are known; C (contrary to earlier opinion (5)) is now thought (but not unequivocally 
proved) to have the ris configuration; the ^-isomer has been shown to have the frons 
configuration: the configurations of the 7-isoiner, m.p. 112-113° (2), and the 5-iBomer, 
m.p. 129-132° (2), arc unknown. 
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dk-l,%3A(pA-HmCHLCmO(7irGU^^ 


400 


C eryit. from 00% AoOH (3) or from ak. -^C u vdatik with staam (^. andaotMntloii 
from ^HBomer)* C is msol. aq. but aol. in 2Z.B pte. C&di at 15.25*; in 15.4 pta. CA 
at 10.25* (5). — C forma with /^aomer a eutectic (m.p. 165.5*) cbntg. 79.7% C {2), 
(For maouf . of ordinary benaenehexachloride (mixt. of Btereoiaomeni) from C A (1 : 7^} 
+ Cb in praB> of light ( 6 ) (7) | 8 h X-radiation (0), or cone. H 1 SO 4 ( 10 ) aee indie, refa.; for 
atudy of prepn. of C (together with other atereoiBomera) from CsHa with Cb in prea. of 1 % 
aq. NaOH aee (3) ( 2 ) (28), in gaa phaae ( 11 ) ( 12 ), in pres, of ethylene in the dark (13), in 
pna. of NGla in the duk (14) or in light (16), in prea. of light (16) (17) (18) ( 10 ) ( 20 ).] 
(For tiae of C aa inaecticide aee (27); note, however, that ioaecticidal propa. are thought to 
be due to T-komer (29).] 

C on htg. above ita m.p. loaea HCl and yielda (3) ( 21 ) 1,2,4-trichlorobenzene (3:6420). 
C on htg. with aq. in a.t. at 200 * (19), on boilg. with MeOH/KOH ( 2 ), EtOH/KOH 

( 2 ) (3) (19) ( 20 ) ( 22 ), ale. KGN (19), or pyridine (2), or on htg. with quinoline at 105- 
110* (2) yielda mainly 1,2,4-trichlorobenaenc (3:6420) together with other prods.; e.g., 
C on boilg. with excess 10 % ale. KOH for hr. ( 2 ) or G boiled with 10 pta. pyridine for 
1 hr. ( 2 ) gives (yield: 75-86% (2)) 1,2,4-trichlorobenzcnc (3:6420). 

C reacta very vigaroualy with boilg. aniline ( 10 ), but the prods, have not been detd. 

[C stood in a.t. with 3 pta. liq. Gli for 11 days yielda (23) cr-nonachlorocyclohexane, cryat. 
from ale., m.p. 95-06* (23) (24).] 

C in alo. b^ed with Zn dust yields (25) benzene (1:7400). 

C is very inert to moat other reagents; B.g., C can be rcciyat alii zed unchanged from 
fumg. HNOa |3), is unattacked by fumg. H 28 O 4 (19), is unattacked by CK)s (3), ia only 
alii^tly affected by aq. KMn 04 even on boilg. (3), and ia unaffected by cone. aq. KH 4 OH 

(3) , boilg. ale. AgNOi (3), or AgOAc (26). 

l!4il6 (1) van de Vloed, BuU. aoc. rhim. Belg. 48, 255-256 (1938). (2) van der Liiideu, Ber, 45, 
231-247 agi2). (3) Matthews, J. Chem. Soc. 51, 105-172 (18D1). (4) WUliiioia, Fogelbcrg, 
/. Am. dcm. Soc. 58, 2103 (1931). (5) Friedel, Butt. m. diim. (3) 5, 130-13H (1891). (0) 
Hardie (to Imperial Ghom. lud., Ltd.), U.S. 2,218,148, Ort. 15, 1940; C.A. 85, 1071 (1941). 
(7) Imperial Chem. Ind., Ltd., Grant, Brit. 604,569. April 26, 1939; CVne.li8l,n 1775; T.A. 88, 
7822 (1939). (8) Stephenson, Ciirtia, Brit 447,058, May 7, 1936; Cent. liS6, 11 3360; C.A. 81, 
6766 (1936). (9) Loiaeau, French, 565,356, Jan. 25, 1924; Cent. 1985, 11 1227. (10) Battegay, 
French 641,102, July 28, 1928; CenL IMS, 11 1718. 

( 11 ) Lane, Noyes, J. An. Chem. Soc, Si, 161-169 (1932). (12) Smith, Noyea, Hart, J. Am. 
Chan, Soc. 55, 4444-4450 (1933). (13) Stewart, Hanson, J. Am, Chrm. aSdc. 58, 1121-1128 
(1931). (14) Coleman, Noyes, J, Am. Chem. iSoc. 48, 2216 (1921). |15) Hentarhel, Ber. 89, 
1436 (18^< (16) Faraday, Ann. chvn. (2) 89, 274 (1825). (17) Mitscherlich, Ann. Phjfn'k 
85, 370-874 (1835). (18) Leeds, Everhart, J. Am. Chm. Soc. 8 , 206 (1880). (19) Msuaier, 
Ann. efnm. (6) 19, 223-269 (1887). (20) LetdmplD, Ann. 187, 122-124 (1866). 

(21) Teii Komatsu, Mem. CoU. Sci. Kyoto Imp. Unii. l^A, 325-330 (1927); Cent, 1988, 1 
2370; C.A. 88, 1086 (1928). (22) JungOeurh, Ann. ehxm. (4) 15, 270 (1868). (23) van der 
Unden. Rec. ttw. ehim. 57, 218-221 (2933). (24) Willgerodt, J. prakt. Chan. (2) U, 416 (1887). 
(25) Zinin, ZeU. fir ChemU 1871, 284. (30) Griffin, Nelson, J. Am. Chem. Soc. 97, 1664 (1915). 
(27) Bender (to Great Western Electrochem. Co.), U.S. 3,010,841, Aug. 13, 1935; Cent. 1989, 

I 1112. (28) Klingrtedt, Wiose, Riidback, Acta Acad. Aboensia Math, el Phye. i. No. 2, 1-36 
(1927). (29) Taylor, Nature 155, 393-394 (1945). 
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lf.P. 158-lffO* (1). 

GdarlcBB ndla. from ale. —sol. in NaOH. 

[Fbt prepn. from 4,8-didilorona|dithylamin6-2 via diazo naotion see (1).] 



401 


SOLIDS 


S344l04t4M4 


(Vw UN tat pni*. of uo dyortoSi aee {2}.] 

C on Bgitafale meUijflatioii Jidda methyl etheri yii., methyl S,Miebkaoi»4»)dh^ 
ether, eolorieN nih.i m.p. 98* (1). 

•:I4N U) niadUndar, Koramaadnia, SehanlE, Bw. II, 4M9 (1989). (8) Bmbafi, Wundolidi 
(to I.6.), Qar.,45V,980, May 18, 1938; Cant. UK, U 398 


S:A4ao l-CHLORO-i^HISRazramoiC 
ACID 

1I.P. 159* (1) 



CrHAa 


Ban. SJT. 1069 


Cdodeea ndla. from eq. 

[For prepn. of C from 2-ehloro4-methoxybeiuoic aoid (aee bdoir) by oleaTige with 
eonc. HI (D - 1.7) aee (1).] 

[The oorraap. methyl ether, viz., 2.ehloro-44Dethoxybenz(no acid (2.«hloro-]MidBic 
add), m.p. 208° (2) (3), hae heen abtd. indirectly from 2-chloTo-l-niethoxybenaalddiydie 
[Beil. V11I*81] (2) or from T-cbloro-t-mcthoxytoluene [Bdl. Vl-102] (3) by KMnOa ozidn. 

(2) (3)1 

l:MM (1) Hod|[Bon, JenkioMn, J. Chem. Sue. IKT, 1742. (2) Twmaim, Far. 84, 712 (1891). 

(3) OUmann, Wagiiat. Am. lU. 368 (1907). 
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M.P, 159° (1) 
156° (2) 
154° (3) 


(XK)H 

or 


C|HiO)|Ca Bell a. 467 
.“i- 


Cdwlcw ndle. from ale. ; eaa. eol. ale. 

[For prepn. of C from 3-ehloro-24iethylbenzonitrUe, m.p. 19* (1), by reflmdni with 
20% aq. KOH for 5 hia. (08% yield) see (1); from 3-ohloro-l,2-dimethylbeniene (3:8846) 
on oxido. with boilg.'dil. HNOi (D — 1.20) see |3)j from 2-metfaylbenzoic add (o-tdoie 
add) (1 :0890) in CHCb in pree. of l''o with Cl] (4) or in AcOH with Cl] (2) aee indie, tefa.) 
Uti: CaA].2HjO, spar. sol. hot aq. (3). 

C on oxidn. with KMnO] gi'vrs (3) SHdiloropbthalic add (3 : 4820) 

l:4IM (I) Noeltiiig, Btr. 17, 1025 1026 (1004). (2) Claua Bayer, Ann. 174, 310^11 (1893). 
(3) KrOaer, Ber. 18, 1758 (1885). (4) Claus, Stapelbars, Ann. 174, 311 (1893). 


OH 

3:4444 S,8,6*TIUCHLORO- Cl/^H C|Hd)|Cli 

l-HYDROZVHTDROQinNORB I I 


BeiL VI - 1069 
VIi- 

VIa-(1079) 


If 160* (1) 

Ndla. from CaH,. — t ciyat. from C|Ha or AcOH in solvated form. C ia eaa. lol. de,, 
ether; eper. sol. pet. ether. 
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[For inepn. of C from 3j5|6-trichloio-2-hydroiQrben«0(p^ [Beil. VIIl-238] by 
raduction with aq. SQ 2 see (I).] 

6 dis. in aq. yielding colorless soln. which on htg. develops violet color; C with aq. alk. 
gives deep green color changing to brown ( 1 ). 

8,6,6-Tridiloro-2^hydroiyliydroqumoae trimethyl ether: unre|)orte(L 

8,6,6-Tridiloro-2-hydroiyhydroqttuione triethyl ether: unre|)orted. 

8 » 6 , 6 -Tridiloro- 2 -hydrox^ydroquinone triacetate: ndls. from IgT./CgHt, m.p. 

171** (1). [From C with Ac20 + NaOAc on htg. ( 1 ).] 

8:4444 []) Zincke. Schaum. Bar, 27, 557-558 (1S94). 

m 

3:4450 OCTACHLOROPROPANE Cl C|C1, Befl. 1-108 

(Perehbropropane) CU 0 - 4 -CC 1 , 


1I.P. leo”? <1| B.P. 268-300° at 7M mm. (1) 

White extraordinarily pliable ( 2 ) crystals, diilirult to filter with suction (because of 
their high vapor pressure (3)1 and best purified by fractional distn. (3) or slow sublimation 
in vac. (2). — Very sol. in ale,, rtber, or lijr. ( 1 ). 

[For prepn. of C (100% yield (3)) from 1,1,1,2,2,3,3-heplachloroprnpanc (3:0200) by 
convention with MeOH/KOH by loss of IlfM to l,l,l,2,3,:i-hexadil(tropropone-2 (3:0370) 
and subsequent treatment with Cls below 50° in sunlight see (3) ( 2 ).] [For formn. from 
l,2,3-’trichlQrapropanc (3:5840) or from isobutyl cliloride (3:7135) with excess 1(33 at 
200 ** see ( 1 ).] 

C on htg. at 300° ( 1 ) or on htg. with AlCU (3) splits quantitatively ( 2 ) into CCI 4 (3 : 5100) 
+ tetracbloroethylenc (3:5460). 

[For fluorination of C see (3) (4); for use of C + Zn for production of smoke see (5) (G).] 

3;44M (1) Krafft, Merz, Ber, 8, 12<)0-1302 (1875). (2) Prins, J. pralt. Htm. (2) 81, 416 417 
(]yi4). ( 3 ) Hcnne, Ladd, J. Am. Chetn. Soc. Ci, 24!M (103S). (4) Hi^iinc (to Fijpdairi! Forii.), 
Brit. 378.324, Aur. 11, 1832; Frenrh 730,370, Aug. 11. 1832; Cfnt. IWU, 11 1583; C.A. 27, 39-17 
(1933). (5) M6tivier, Chimie & iruiuatriv, Xn. 179 cManii 1932); C.A, 26, 362S (1932). 
(6) M5tivier, hYenidi 549,833, Dec. 28, 1928; CciU. 

3:4470 2,6-DlCHLOROBENZOQUINONE-) 

(p-Dichlorobcnzoquinunc) 

MJ’. 101-168° (1) 

160.4-161.4° (2) 

161° U.C. (3) 

161° (4) (17) (28) 

150° (5) (10) 

158.5° (6) 

158-161° (7) 

l8€eako2fMi€hlorohydro^inone ( 3 : 4690 ).] 

Dark yellow cryst. from ale. or CbHg; insol. aq.; aim. insol. cold dil. ale., eas. sol. boilg. 
abs. ale.; fairly eas. sol. ether or CHCI 3 . — ^ Volatile with steam; sublimes in vacuum. 

[For prepn. of C from 2 , 5 -dichlDrohydroquinonc (3:4690) by uxidn. witli KsCraO? or 


1221, 1 3424 . 


M CcHaOsCh BeU. VU - 638 

VUi-(346) 




m 
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NbaCtsOt + dil. H2BO4 ( 2 ) (4) ( 6 ) ( 8 | (9) at with eono. HNOi at ord. temp, (fi) seenidlc. 
lefa.; from 2,5-diGhlorohydroquiiion6 dioiethyl ether with fumg. HNOj in the oM see (1); 
from 2H!h]orobeiizoquinoDe-l,4 (3:1100) via convereion with HQ to 2,5-diohlorofaydro* 
quinone (3:4690) and subsequent gxidn. of latter see (3| (17); from 2j&dichtoroaiuline 
[Beil. XII-625, XIli-(3ll)] with CrOa (5) or from 2 , 5 -dich]orD- 7 >‘phenylenediainine {Beil. 
XIll-118] with CrOs ( 10 ) or K 2 Cr 207 + dil. HjSOi (28) see indie, refs.; for fomm. of C 
from beiizoquinQne-1,4 (1:9025) in CCI 4 with IQ on (^tle warmg. see (3); from be Mene 
with QO 2 see ( 11 ); from copper salt of quinic acid [Beil X-535, Xi-(270)] by oxidn. with 
MnOa + NaQ + E 2 ^)i see ( 12 ).] 

[For study of oxidn.-rGductn. potential of system C + 2,5-dichlornhydroquinone (3 :4690) 
see ( 6 ) (13) (14).] — [For use as vulnanisation accelerator see (15); for use in pitpn. of 
eurhodol dyes see (16); for study of bactf'ricidai actn. see (18).] 

[C is Bol. in oonc. H 2 SO 4 with gi'ccnish-yellow color, in dimethylaniline with de^ blue 
color (19); C is sol. in dil. aq. alk. with Wown color and decomposition (11) (12).] 

|C with KCN in 85% MeOH given (20) a niby-rcd soln. with red fluorescence; C with 
diphenylkctcne in ether + pet. oth. gives a compound, m.p. 180-192^ dec. ( 21 ).] 

C in aq. reduces with S ()2 (12) to 2,5^chlorohyd]:oquinone (3:4690) q.y. (note that 
the intcrm(jdiate quinhydnine, dark violet pr. or grernish-black ndls. with 2 HiO (12), 
crystal water Inst over H 2 K ()4 or on wanning giving yellow anhydrous form, m.p. 140-145” 
( 22 ), is known) ; however, C in dil, aq. NaOH (under N 2 ) treated with 8 O 2 is in part reduced 
to 2,5-diclilorohydroquinonc (3:46!K)) and in port sulfonated to mono- and disulfonio 
acids of C (23). 

[C in CliCls at low temps, dors not react with CI 2 ; ord. temps., however, yields tetra- 
chlorobonzoquinonc-1,4 (chlnranil) (3:4978) (24).— C in AcOH at 70-80° with 2 mdee 
Br 2 gives (aim. quant, yield (4)) (25) (!l| 2,5-dich]oro-^,&Hlibromobenzoquinone-l,4 [Beil. 
Vll-642], goldm-iirowii this, from CgHo, m.p. 292” (4).] 

[C with cone. HQ givin on hoilg (5) 2,3,5-tnchiorobcnzoquinone-l,4 (3:4072), but 
some tetrachlorol)ei]zo<)uinonc (chloranill (3:4978) is also formed.] 

C (I pt.) in Ai* 2 () (5 pis.) + A(OH (fi pis.) loses color on boilg. with Zn dust (1) and 
yields (by reductive acylation) 2,5-dichloroliydroqujnune diacetate, cryst. from ale., m.p. 
141” (1)." 

C (1 pt.) in hot AcDH (40 pts.) + cone. HC1 (n.4-0.5 pt.) treated with aniline (0.4-O.6 
pt.) yields mainly (26) 2,5-diGhloru-3-iiniliuol)fnzoquiiionp-l,4 [Beil. XlV-137], blue Ifte., 
m.p. 180” (26), and 3,5-dichlorohyrlro(|uinoDc (3 :46iK)) accompanied by small amts, of 
2,.idichloro-3,6-diiinilinohenzoqiunone-l,4 (.see below j; C htd with exccsss aniline yields 
(26) 2,5-dich]oro-3,6^aniljnolieDzoquinone-1.4 [Beil. XIV-144], yd.-br. this, from CaHe, 
m.p. 290” (26), and 2,.5-dichlorohydroquinone (3:46iX)). 

[C in CfiHe + ale. wanned with slightly more than 1 mole NH 2 OH.HCI yields ( 8 ) (27) 
2 ,Wichlorobenzoquinoni-l ,4 monoximo (2,5-dicWi)r(H4-nitrosophpnol) [Beil. VII-633], 
pale yel. cryst. from ChHb, m p. 1 55-160” (8) (purified by conv. with AC 2 O + \aOAc to its 
acetate, yel. pr. from CnHe. m.p. 149” | 8 ), and subsequent hydrolysis with NaOH). — C in 
ale. with excess NH 2 OH.HQ yield.*? (27) 2,(Hlichlorol)cnzoquiiione^l,4 dionme, grayish 
yel cryst. from CBllr.. m.p. not Hlalcd (27).] 


t;4470 (1) Kohn, Ciurowitsi'h. Monnitth. M, 135-136 (1930), (2) Hammick, Hampsou, Jenkins, 
•/. Chem, Soe IM, 1264. (3) .Farksim. Bolton, J. Am. Chm. Soe. M, 1484 (1914). (4) ling, 
J. Chm. JHoc. 61. 558-559. 563wi60. 572-576 (1892). (5) Levy, Schultz, Ann. 216, 150-153 
(1881). (6) Conaiit. Piescr, J. Am. Chem. Sne. 46, 220.5-2206 (1923). (7| Pfeiffer, Ann. Ilg, 
292-293 (1916). (8) Kehrmann, Urab, A7in. 303, 12-14 (1H98). (9) Hantisch, Sohniter, fier. 
26. 227^2282 (1887). (10) Mohlau, Brr. 10, 2010 (18S6). 

11) Quius, Ann. 146. 316 (1867). |I2) SiAdeler, Ann 66, 309;*312 (1849). (13) Hunter. 
Kvalnce, J. Am. Ckmu SiK. 54s 2874-2875. 2878 (1932). (14) Kvalnes, J. Am. Chm. Sec, 66 . 
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W7-470 USt-ndMT (to Niucituek Cha. Co.), TmA 740,«78. Ibb. 3, 1988; CM. 

im, I 3133, (le) Herilwri, Hoppe (to A.G.F.A.) Gar. 868,171, Fab. 8, 1923; Cent. UH, 
n 1187. (17) Dan HaUander, Hie. (rai. cAtm. 88. 482 (1920). (18) Morgan, Coopar, J. See. 
Chm. Ind. 48-T. 332-364 (1924). (19) Pfeiffet, Bottler, Her. H, 1828-1829 (1918). (20) 
JUabtar, Bar. 41 , 8472 (1911). 

pi) Btaudinger, Bareia, Ann. 8BA 261-262 (1911). (22) ling. Baker, J. Chem. See. 88, 
1819-1821 (1803). (23) DodgMm, J. Ckm. Bee. 1888, 2498-2602. (24) OHveri-Tortarid. 
(ta«.eUin.iliiI. 87 , II 686^86 (1887). (26) Levy, Bar. 18 , 2307-2368 (1886). (26) Ntamaywi 
Am. 888, 329-334 (1886). (27) Kahrmaim, Bar. 81, 8319 (1888). (28) Kaaon, J. Am. CAam. 
Bi» 48 , 1605 (1918). 
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Ci4H70tC!l Bail. VH - 787 
Vni-(409) 


H.P. 181' 
188-163' 
182.3' cor. 
162° cor. 

162* 

181-162' cor. 


( 1 ) 

( 2 ) 

0 ) 

(4) (5) (6) 

(7) (8) (0) (10) (11) 

( 3 ) 


M J>. 161' cor. (12) 
(eonld.) 181' (13) 

180.1-161.0* (14) 
180° (16) (18) 
158.5°-160' (17) 
US' (18) 


[Baa ofao Z^cAloraantArogumone (3:4022).] 


Ydlaw ndb. from CaHe, toluene, or ale.; caa. aol. CsHa, toluene, AoOH, nittobencene, 
or AmOH w htg.; apar. aol. ale. or Igr. 

[For f.p/oompn. data and diagram of ayatem C + 2-chloroanthraquinone (3:4022) 
(eutaetic, m.p. 143.9-1442', contg. about 25% C) are (14).] 

[For uae in coloring oila, fata, and waxea aee (10); C ia very widely uard aa intermrd. in 
prepn. of many dyeatuffa, but no general nummary can be gi\'i>n hiTO although aelected 
■mmaplM occuT in the fallowing text.) 

[For prepn. of C from potoaaium aalt of aothraqinnoneaulfonic acid-l [Beil. Xl'336, 
ZIi-(81)] by htg. with atrong HG + NaGOi (yielda: 97-08% (3), 05% (4)) at 100’ (3) 
(4) (10) (6) (B) (for uae (rf tide method in detn. (d mixt. of Bnthraqumono«' and /Koulfonic 
aerda or their aalta by f.p./compn. curve of reaultant mixt. of C + 2.cbloToanthraquinone 
(3:4922) aee (4)) or by actn. of Gj at 100' (20) ace indio. refa.; from anthraquinoneaulfonio 
aeid-l (9) or ita Ka aalt (15) in dil. HG on expoaute to light aee indie, refa.; from anthra- 
quinoneeaifaoxyUc add-l with HG + KGOg in a.t. at 200° for 12 hra. aee (22); from Na 
aalt of anthiBoeneaulfiinio add-l [Beil. Xl-104, XIi-(44)| with HG -f- NaGOg at 100* 
aee (21); from l-chloraantfaraquinoneaulfonie acid-S by eleetrolyaia of aUc. aoln. aee (23); 
from K aalt of anthiaquinoneaulfonie add-l (aee above; (24) or from anthraquinoneaulfonyl 
ohloiide-1 (5) by htg. in B.t. with SOGg, or from l-anthiaquinonylaninio add by 10 hn. 
reflux wKh SOGg (67), aee indie, refa.) 

[For prepn. of C from 2-benaoyl-3- (or 0)-ohlorobenadc add by ring doaure with eone. 
EiBOi aee D (25).] 

(For prepn. of C from l-anunoanthraquinone (aee bdow) via diaaotiaation and uae of 
ObiGi reaetn. aee (26); from l-nitraanthraquinone [Bdl. VII-7B1, VIIi-(415)] with Gg 
in tgidlonbeniene aoln. at 160-16S' aee (2)^; from l-hydimt]Witliinquinane VIII- 
988^ TIIMUO)] iwiiE- nhzobennne aee (28).] 
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|C <tt litg. with eoDo. HsSOi 200^205'' for 9 hn. narr. (29) to 
(3:4922).] 

[C on Teduetn. with Zn dust + oono. aq. NRiOH under reflux yields (30) Inshloroiuitlirw* 
cene [BeiL Vi-(324]], eolorlBaB Ifte. from AcOH, ULp. Bl-^ (2), 79° (30). — C on ledueta, 
with hydnuine hydrate in MeOH/KOH at 10 atm. and 135° for hn. in pics, of Fd/ 
CaCK)i followed by aeoess of air to the prod, gives (87% yield (31)) antfanquinone (1M95]. 

— C on reductn. with A1 powder -f- cone. HiSOi (32) (33) ( 6 ) (34) yields 1 . ^iilnraanthr n u^ 
9, yol. ndls. from CHCli + It. pet., m.p. 118’ (32), 114’ ( 6 ); C on reductn. with 8 n + 
HCl in AoOH contg. PtCli, however, pves the isomeric (fChloroanthrone^, yd. ndla. from 
CHCli "h It. pet,, m.p. 118’ (32) (note that althmi gh theae two isomeric tjihlnmiinf,iiTnnjpii 
have the same m.p. yet each depresses the m.p. of the other (32) and the earlier prod, of 
m.p. 196’ (33) may have been a mixture). For studies of oxidn.^reductn. potential of 
C see (12) (17).| 

[C with MeOH/KOH at 80’ fields (35) l-methoxyanthraquinoiie [Beil. VII1-389| 
VlIIi-(651)], m.p, 169.6® — C with 2-hydi^anthraquinone + NaOAc + Cu powder in 
boilg. nitrobenaene gives (30) l,2'-dianthraquLnonyl ether [Beil. VIII-343], but m.p. is 
not reported. — C with K xanthatc + Ou powder boiled for 24 hn. in AmOH or C wHh 
alk. trithiocarbonate in boilg. nitrobenzene (40) gives (64% yield (37)) di-(l-Bnthini|tti- 
nonyl) sulfide, red pr. from pyridine, m.p. 321.5’ (37) (for disulfide see below). — C with 
thicsalicylic acid (2-mcrcaptobenznic acid) + solid KOH htd. in AmOH at 160’ for 7 hn. 
gives (96% yield (38)) i 8 -(]-anthraquinoDyl)thioBaliGylic acid [Beil. X]-(56)], or.-yal. 
this, from alo., m.p. 261’ cor. (38); iliis prod, on htg. with FCIb in nitrobenzene gives 
(98% yield (38)) 3,4-phthalylihioxanthone [Beil. XVIli-(290)), or .-red Ifts., m.p. 346’ 
cor. (38).] 

[C with NaOH + d.vcerol htd. at 190’ is claimed (39) to yield anthraquinone (1:0095). 

— C on boilg. with aq. ale. NaaS (41) or Ka>iSx (42) yields 1 -meroaptoanlhraquinone [Beil. 
VI11»341,' VllIi-(652)], yel. ndls. from AcOH, m.p. 187’ (41); this prod, on oxidn. air 
(43) or with KsFp(CN )6 (44) or FeCh (45) readily yields di-(l,l'-dianthraquinonyl) di- 
sulfide, m.p. 359’ (45), also obtd. from C with NaaS + S in boilg. sic. (46) (43) (42) or 
from C + K thiobenzoate in boilg. AiuOH (80% yield (48)). — C with in dil. sic. 
at 80’ gives (47) l-selenomercaptoiinthraquinonp, or.-red Ifts. from AcOH, m.p. 212 ’, and 
also di-(l-anthraquinonyl) iliseleuide.) 

[C with cone. ac|. NH 4 OH in pres, of Cu salts under press, at elevated temp, gives (40) 
(50) (57) in aim. quant, yield l-aminoanthraquinonc (Beil. XIV-177, XlVi-(436)J, red 
ndls., m.p. 242’. — Countless other analogous coznbinatioiia of C with prim, and see. 
amines cannot be included here; however, note that C with l-aminoanthraquincme (above) 
+ NaOAc + CuCb htd. in nitrobenzene yields (52) cf. (61) di-(]-anthraquinonyl)amin 6 
[Beil. XlV-180, XlVi-(439)], the prototype of a large group of dyes and dye intermediates 
(for amplification of this topic sec (53)). — C with hydrazine hydrate + pyridine refluxed 
for hr. gives (76% y\M (54)) l-hydrazinoantliraqumone [Beil. XVi-ClW9)], dark hr. 
Ifts. from xylene, m.p. 208.5’ cor. (54). — For reactn. of C with NH 2 OH.HCI in s.t. at 180’ 
see ( 1 ).] 

[For condens. of C with p-aminoazobenzene (54) or with morpholine (60) and use of 
pr^. as dyes for ccUulnsc acetate see indie, refs.; for condens. of C with phthalonitrilc 
in pres, of AlCU for prcpn. of dyestuffs ace (55).) 

[C with Cu powder at 290-300" or in boilg. nitrobenzene for 3 hrs. gi^-es (75% yield f56)) 
6 w-l,l'-aiilliraquinnnyl [Beil. Vll-903, Vlli-(494)1, yd. or yel.*br. cryst. from nitrobeiisena, 
m.p. 436’ u.o. on Maquenne block ( 66 ); note, however, that in the pres, of NaOAc suthnir 
quinone (1 : 9095) results (56). — C with 4 moles CJlBMgBr in boilg. ether for 4 hrs. gives 
(61% yield (58)) (57) l-chlaro-9|l(Mhphenylanthraceiie, yd. powder from AoOH, in.p. 
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185^ i57)p 160-182*' (58); a mixt. of this prod, with corresp. prod. (m.p. 193“) from 2- 
chloTQaiithraquinone (3:4922) haa m.p. 152-160° (58).] 

[For fomm. of addn. cpds. of C with SbCli in CHCh see (16) |18); for fonnn. of l-anthra- 
quincAylpyridinium chloride from G + AlCU in pyridine see (50).] 

(C on mononitration by soln. in 10 wt. pts. oonc. H 28 O 4 and addn. of HN 0 |/Ha 804 as 
directed (61) (62) gives (30% yield (61)) l-chloro-4-nitroanthraquinonc [Beil. Vll-792, 
Vlli-(415)], cryst. from AcOH, m.p. 260-261° (63), 259° (61); note that l-chloro-2-nitro- 
anthraquinone (prepared by indirect means) haa m.p. 257-258° (63). —For study of 
kinetics of nitration of C see (64).] 

[C on monoBulfonation, e.g., witli fumg. H 2 BO 4 (20% BOa) at 160° for 4 hrs. (65) ( 66 ), 
yields a mixt. of about equal parts of two mouosulfonic acids cas. separable via their sodium 
salts; viz., 1 -chloroanthraquinonesulfonic acid-O (Na salt less sol. boilg. aq., comsp. 
Bulfonyl chloride, pale yel. pr. from Igr., m.p. 207-208° dec.) and l-chlnrosntliraquinnne- 
sulfonic aGid-7 (Na salt more sol. boilg. aq., corresp. sulfonyl chloride, Icmou-yel. pi. from 
CbHg, m.p. 200 - 201 ° dec.); the m.p. of mixts. of the two sulfonyl chlorides is depressed 
below 180° (65). — C on sulfonation in the pres, of Hg salts but othejwise as above yields, 
howover, a difTercnt result as the principal prcKl. is l-ehloroanthraquinonesulfonic acid-^ 
(corn^sp. sulfonyl chloride, yel. pi. from toluene, m.p. 243-244° dec. (65) ( 66 )), accompanied 
by l-chloroantliraquinonedisulfonic acid4,5. 

8:448i (1) French, Achenbacli, hit. 43, 3255-3256 (1010). (2) Schilling, Bar. 46, 106&<1069 
U013). (3) Scott. Allen, (hg. CoU. Vol. 2 ed.), 128-130 (1U4:0; 16, 15-16 (1938). 

(4) Ullmunii, OiWr, Ann. 361. 2 6 (191 1). |5) Ullmaun, Ke^tc^z, Ber. 52. 547 (1919). (6) 
Maid, J, &OC. Chm. Jnd. Japan, Suppl. biiidiiiK, 36, 630-636 (lUlij); Crnt. 1136, 11 468. (7) 
Dougherty, GIquhou, J. Am. Chm. Soc. 52, 1025 (1930). (8| Schaeuk, Wtildmaiin, Z. angt-w. 
Chenu 45, 19 (1932). (9) Eukert, Brr. 66, 1691 (1927). (10) Meyor, Compl. rend. 164, 610 
(1927). 

(11) KciniatHu, llirano, Taiialje, J. Phunn. Snc. Japari 49, 531-541 (1920); Cent. 1926, 11 
1536-1537; C\A. 28, 46964697 (1929). (12) (Jiuiani, Fiestei, J. Am. Chm. Soc. 46, 1S73. 1875 
(1924). (13) Muki, Nugui, J. Sue. Ckem. Ind. Ja^Min, Sui)]il. biinl. 3t^B, 487-493 (1935); Cent. 
1136, 1 4905. (14) Cuppciis, Her. trav. rkim. 44, 914-916 (1925). (15) Eiknt. Brr. 56, 318 
(1925). (16) JiriiSN, Tciigirr, Ber. 64, 160(1 (1931). (I7) Dukpr, Adkins, J, Am. Chvtn. Sue. 62, 
3306 (1940). (18) Bnuss, Fielder, Ber. 67, 783 (1934). (19) ilu Foul, Brit. 432,807, Sept. 5, 
1935; CerU. 1985, 11 3996. (20) Bayer and Co., (Jcr. 205,195, Den. 28, 1008; Cvnt. 1966, 1 414. 

(21) B.A.S.F., Ger. 228,876, Nuv. 25, 1910; CcM. 1911. 1 102, (22) Day, J. Chem. Soc. 1939. 
316. (23) British Dyestuffs Corp. & llailwuod, Brit. 273,0-13, .July 21, 1927; French 626,669, 
Sept. 16, 1927; Cent. 1128, II 2286. (24) M.L.B., Ger. 267,544, Nuv. 20, 1913; (W. 1914, 1 
89. (25) Imperial Chem. liid. Ltd. and Luvciuck, Thomson & Thomus, Brit. 356,728, Oct. 8, 
1931; FnDch 718,333, Jan. 23, 1932. (26) Bayer and C'o., Ger. 131,538, May 23. 1902; Cent. 
1992, 1 1342. (27) B.A.S.F., Ger. 252, .578, Or(. 23, 1912; Vent. 1912, 11 170K. (28) A.G.F.A., 
Ger. 290,879. March 21, 1910; Cent. 1916, 1 686. (20) Alack, Clougli, Brit. 169,732, Nuv. 3, 
1921; Cent. 1922, IV 377. (30) Fisrher, Ziegler, J. prakt. Cfimi. (2) 86. 203-294 (1912). 

(31) Busch, Weber, Zink, J. prakt. Chetn. (2) 155, 167 (1940). (32) Barnett, Matthews, 
J. Chem. Soc. 128. 2552-2553 (1923). (33) Eckert, 'Tozmibchek, Momtsh. 36, 847 (1918). (34) 
Cook, J. Chem. Soe. 1928, 2805. (35) Bayer and Cu.. Ger. 229,316, Dec. 13. 1910; Cent. 1911, 

I 180. (36) 5f.L.B., Ger. 216,268, Nuv. IJ, 1909; Cvnt. 1969, 1 2104. (37) Perkin, Sewell, 
J. Chem. Soc. 123, 3039-3040 (1923). (38) inimtuiii, Knecht. Brr. 44, 3126-3127 (1911); Gor. 
238,983, Oct. 7, 1911; Cent 1911, II 1289. (39) Odu, Taiiiura, Maoda, J. Soc. Chem. Jnd. Japans 
Suppl. binding, 41, 193-195 (1038); Cent 1939, 1 1360; C.A. 32. 7447 (1938). (40) Bayer and 
Co., Ger. 272,298, March 26. 1914; Cent. 1914, 1 1387-1388. 

(41) Bayer and Co., Ger. 206,536, Fob. 4, 1009; Cent 1969, 1 1050. (42) Bayer and Go., Ger. 
204,772. Dec. 3, 1908; Cent 1969, I 601. (43) l^es, Snhurmanu, Ber. 52, 2176-2177 (1910). 
(44) Gattcnnann, Ann. 316, 137-138 (1011). (45) Ullmann, Eisor, Bcr. 49, 2164 (1916). (40) 
i>iea, Ber. 45, 2967, Note (1912). (47) Bayer and Co., Ger. 264,941, Sept. 25, 1913; Cent 1913, 

II 1351. (48) Ullmann, Junghans, Ann. 899, 352 (1013). (49) Thomas, Davies, & Scottish 
Dyes, Ltd., Brit. 173,006. Jan. 19, 1022; Cent 1922, IV 948. (60) Williams (to Dow Chem. Co.), 
U.S. 1,775,360, Sept. 9, 1930; Cent 1981, II 1195. 

(51) Grogghis. U.S. 1.802.302, Dec. 27, 1932; Cent. 1681, 11 1764; C.A. 27, 1893 (1933); U.S. 
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1,923,818, Aag. 22. 1933; Cent. ttH. n 2894; C.A. », 8339 (1933). (82) Bay«r and Co., G«h 
182,824; Oot. 4, 1906; Cent. 1996, II 1208. (53) Houben, IlwliBr " Du AnthraoMio usd die 
Anthraquinone," jMihliebad by G. Thieme, Ldpiig, 1929, n>- 463-470. (54) Imperul Gbaa. 
Ind., Brit. 478,666, Feb. 17, 1938; Cent. 1988, 1 4733; C.A. 19, 6223 (1988). (66) 1X1., Brit 
466,194, June 17, 1937; French 81:1,180; May 27, 1937; Cent 1917, II 4394. (68) TOImm,.., 
Minuv, Bcr. 46, 887, 889-800 (1912). (67) Barnett, Cook, WUtehira, J. Chm. Bae. 1997. 
1728. (58) E. Bergmaim, 0. Blum-BerKDienn, J. Am. Chen. Sue. 69, 1440 (1037). (59) Miev, 
Heidenreieb (to I.G.), Ger. 593,671, March 5, 1931; Cent. 1984, II 848. (60) InijMriel CheDL 
Ind. Ltd., Hailwood, Tatum, Bril. 317,556, 8e)>t. 12, 1929; Cent 1919k 1 2804. 

(61) Eckert, Striner, Monateh. 36, 1131-1132, 11.38-1139 (1914). (62) Bayer and Co., Ger. 
137,782, Dec. 15, 1902; Cent 1989, 1 108. (C3) Kopotarhiii, Ger. 363,930, Nov. 15, 1922; Cent 
1913, II 1029-1030. (04) Oda, Ueda, BulL Inet. Phye.-Chm. Beeeorch Tokyo 99, 335-342 (194D ; 
C.A. 18, 4814-4815 (1042). (65) Guldberg, J. Chm. iior.llBI, 1773-1774, 1779-1780. ((M4 
Thorpe, Goldbers, Brit. 373,127, Juno 1C, 1932; Cent. 1931, 1) 1766-1766. (67) Sleinkoiif, 
Schmidt, Ber. 91, 677 (1928). 


3:4485 SAB-TKICHLOROBENZOIC 
ACID 


M.P. 14n° (1) 

163‘ (2) (.3) 

Ndln. from hut aq. (2). — Nut volatile with etenm, — Very epar. sol. cold nq. but aol. 
in org. aolv. 

|For prepii. of C from 2,.3,5>trichlurotolu(>ni' (.3 '.0610} by oxidn. with 20% BNOi in 
8.t. at 140° arc (2); from 2,3,.5-triehlori)benzalrirhyde (3:1060) by oxidn. with KMn04 
aec (3); for pivpn. fmm curreep. nitrile by hydrulyaiH hc« (1).] 

C on .soln. in worm funig. HN'f)] rradilj yielda u mononitro cpd., 2,3,542ieblanKe- 
nitrobcntoic acid, cryst from ale., m.p. 158° (1). 

0 with excess PCI4 yields (I) 2,3,3-trichlorobcnzoyI chloride, ciyst. from EtOAc, m.p, 
36° (1). 

Methyl 2,3,6-tTlchIorobenzoate: unrecorded. 

Efliyl 2,S,6-trichlorobenzoate: oil. IhVom C + ale. + HCl (1).] 

IS 8,S,6-Tric]ilorobenzamide: from 2,3,6-trichlorobenzoyl cliloridp + (NHelgCX)!; ndla. 

from dil. AeOH, m.p. 204-205° (1). 

8,3,5-Trichlorobenzanilide; unrecorded. 

3:4486 (l) Matthews, J. Chem. Hoc. 71, 43-49 (1901). (2) r«hcn, Dakin, J. Chtm. See. 91, 
1331 (1902). (3) Uudgaun, Bouiil, J. Vhm. Soe. 1837, 2:182. 


C'l_ CrHiOsQ, 

yCOOH 


BeiLlZ-S45 

n,- 


3:4409 6-CHLORONAPHTHOQUlNOnE-l,4 


MJ>. 163° (I) 



(riuHfiOiiCl Bei]» S-N. 674 


Yellow ndlfl. from ale. or Igr, — Sublimoa undocomposed. — Fairly eaa. sol, AoOH or 
Igr.; moderately sol. ale.; apar. ml aq. 

[For prepn. of C from 5-ch]oro-],4-diamino7iuphthalene (5-chloroiiaphtliylenediaiiime- 
1,2) by oxidn. of its hydrochloride aith FeCla spe (IM 
|C with aniline (no details) (I) 2(:j?Hni1ino-^hloronapthDquinone-l,4, red 



«;MQ*-8:i496 


wnsm A 


w 

btauy odlB. from AcOH, m.p. 219* (1); note abo that C witti aniline boSad for 1 hr. 

U) n halofen^iee cpd., dark violet ei^. from da., ntp. 140*, but ita atraetute haa not 
been detennined.] 

1:4111 (1) FMaa, KUder, Bir. tl, 604-605 (1024). 

8:4496 l,l|S|S-TBTltACHLORO-l,2- Gi^igCli Ball. V- 601 

DIPHBNTLETHABE d a Vi-(282) 

(a,a,a',a-Tetrachlorobibeuyl; J, J, V2-(507) 

tojane tetrachloride) 

168* (1) (2) (3) 

162-168” (4) 

162° IS) (6) 

161-162° (7) 

161.5° 18) 

161° (0) 

Colorlew eryat. from AcOH, pet. ether, G|Hi, or tduene. — Eaa. aol. bdig. CA; moder- 
ately ad. hot but apar. aol. cold pet. ether; apar. aol. ale. or ether. 

6 with (nina-tolane dichloride (3:4210) (oima an iaomorphoua mint. (8) formerly er- 
roneoualy regarded aa an individual cpd. deaignated aa " dit^ne hemohloride.” 




^ A 




PREPARATION OF C 

From Dikuclear Initial Materials 

[For prepn. of C from bensil (1:9015) with exren PCls (32% yi^d (10)) in B.t. at 200* 
for 6-7 hiR. (6), or from r/iA-dichlorodesoxybeiuom (“ chlorobenzil [Bdl. V11436, 
VIli-(234)] with PCls in s.t. at 200° (11) in POCb aoln. (100% yield (12)) ef. |5), see indie, 
refs.; from dipbenylacetylene (tolane) [Beil. V-056, yi-(310), V2-(503)] in CHCla at 0° 
(13) or from either e»s-(3;1380) or (rans-(3.'4210) tolane dichloride (9) with Cls see indie, 
refs.] 

From Mononuclear Initial Materials 

From benzotrichloride, [For prepn. of C from bensotridiloride (3:6.540) Ly reduction 
in ale. with H 2 + oollaidAl Pd (75% yield (4)) or H 2 + Pd/BaCX )3 (14) m alc.-alkali, or 
by htg. with (3u powder at 100° (6) or in CsHb under reflux for 4 bra. (30-36% yield (5)) 
(1) cf. (10), see indie, refa.; for foimn. of G from benzotrichloride (3:6540) with excess 
dilute (0.2 AT) -MeMgCl in ether (7), with EtMgBr (3) or CsHBMgBr (3)| or by pyrolysis 
over hot Pi (15), or by hlg. with Ni in aim. uf (X )2 (16) see indie, refa.] 

CHEMICAL BEHAVIOR OF C 

^ [C on reduction with cone. HI + P (1) or with Ha in ale.-alk. + Pd/CaCOi (14) gives 
bibenzyl (1:7149), m.p. 52°.] 

[C on removal of two adjacent chlorine atoms with Fe powder in boilg. AcOH (12) cf. 
(5)| with Cu powder at 160° (6), with excess cone. (2 AT) MeMgCi in ether refluxed 4 hrs. 
(7)^ with H 2 + hydrazine hydrate in MeOH/KOH 13 ^ hrs. at b.p. (17), or with Zn dust 
in boilg. ale. (18) (5) (2) (10) gives cither or both frons^ (3:4210) and c£s- (3:1380) tolane 
dichlorideB; note that use of insufficient Zn gives (8) cf. (5) (10) the cii-talane dichloride 
(3:1380) + an isomorphous mixt. of C + tranHiolanc dichloride (3:4210)J 
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[0 with Na/Bg in ale. pres ill) cfiphen^aeatylene (tolaxie) (see raf. abovie), some 
bene (1 :7260) and bibenayl (1 : 7149) atoo being formed (2). C cm htg. With 2n dust giw 
Otstilbene (1:7250).] ^ 

[C is veiy resutant to hydrolyBU and is unattaeked by ale., or AoOH in at, at 
200'* (2); note, howeverj that C with Ac^H in s.t. at 230-2W or with BaSOi at 165^ ia 
claimed (2) to pve benzU (1:9015).] 

[C is very resistant to action of boilg, HNOi |2); note, however, that py-dinitratolaiie 
diehlcvride, m.p. 264r-265” dec., haa been prepd. indirectly (19) (from ji-]iitrobenaal(di> 
chloride with acetone + KOH).] 

[C with anhydrous HF at 100” yields (20) l,2-difluoro-],2-dipheny]ethylenB, m.p. 122- 
123” (20); however, C with HF in pres, of HgO gives (20) l,2-dichioro-l,2^iiflucno-l> 
diphenyleihane, m.p. 128-130'’ (20).] 

I:MN (1) Hanhart. Ber. U. 901 (1882). (2) liebeimanD, Homeyar. Ber. 12, 1971-1973 (1879), 
(S) Baniia, Bend, mmthar /adlta «i. wn*, Cagliari S, 7B-81 (IMS) ; Cant. 1N7, 11 2845; C.^. 
6888 (1939). (4) Bonche, HeunbUraer, Ber. 48,458 (1915). (6) BUnk, Hnti. >48. 21-36, 38-84 
(1888). (8) Onufnmici, Ber. 13, 833-836 (1884). (7) Fukk, Bau, J. Am. Chm. See. H, 
722-733 (1933). {8| Hwclnnild. KHma,. Ber. 48, 2994-2996 (1907). (9) DavidMn, J. Am. 
CKtm. See. 40, 399 (1918). (10) Eiliwrt, i4m Chm. J. U, 231-232 (1890). 

(11) Zimn, Cempl. rend. 03, 720 (1808); Ann. lit, 375 (180U). (12) Luhowioi, Ber. 13, 
1164-1165 (1884). (13) Radsko, /. Bun. Phye.-Chem. See. II, 426 (1889); Ber. », Batent* 
780 (1889). (14) BuMh, StSve, Ber. 48, 1067-1068 (1916). (15) Loeb, Ber. If. 3080-8001 
(1603). (16) Korciyndd. BeinhoU, Hchmidt, Roetnihi Chem. 9, 731-740 (1629); CJL. 14^ 18H 
(1980). (17) Buiwh, Weber, J. pndd. Chem. (2) 141, 51-52 (1636). (18) Zinin, Bn. 4. 380 
(1871). (10) Olivier, Weber, Bn. (m.e&iffl. 58, 889-890(1934). (20) Balon, linker (to du Font 
Co.), U.S. 2,838,242, April 16, 1941; Cent. IM, 1 232S; |C.A. If, 4779 (1941)]./' 



CHAPTER XI 

DIVISION A. SOLIDS 

(3:4500-3:4999) 


3:4500 2A6-TRICHLOROBBIIZOIC 
ACID 

H.P. 163-164° (1) 

163-165° (2) 


O' 


CyHsOaCli 


Befl.S-345 

Hi- 


Cryst. from aq. (1). 

[For prepn. of C from 2,8,6-trichlonitaluenp (^):0625) hy oxidn. with HNC)a see (1) (2).] 
No further data on this cumpd. are recorded. 


S.-MO (1) Cohen, Dakin, J. Chm. Snc. 81. 1332 (11K)2). (2) Fpldman, Knpcliowitsrh. Arch. 
Pham. 2733 404 (1035). 


3:4520 2,3-DlCHLORO-2,3-DIMETHyL- CUs Oils CHHizCIa BeU. 1-152 

BVTAire 1 I, I.- 

(Tetrampthylethylenc | fc- 

dichloridc) Cl C\ 


H.P. 164° (]| 

160° |2) 

150-160° 13) 

159° (4) 

Colorless cryst. (fnim uln. (1)1 with camphnrupeoiiR odor — Readily sublimes in niien 
tubes ou htg.; cos. sol. ale. ether. 

[For prepu. of C from tplnimethvIcLhylene tdyeol (piniieol' fhASOfij with fumg. HCl 
(4) or with PClg (5) see (4) |r));forfonDn. from 2,3-diiuetliylbutano [di-isopropyl) (1:8515) 
with Cls in pres of h (4) (5) ] 

C with ale. KOH iu s.i. at 1.^1-140° gives (4) mainly 2,3'Klimethylbutadiene-l,.‘l (L : 80501, 
b.p. 68.7° (accompanied by luisatd. ethers, b.p. 136-140°) (4). Il'or study uf iiehavior of 
C with aq. ale. NaOH see (3).] 

1:4523 (1) Kahoven, 'Warner, Z. pkysLh. Chrm. B-47, .'i3 (2| Sphnrlemmcr, Ann. 144, 

186-187 (1867). |3) Tishrlirnko, .f. Gtn. Cfum. [U S.SM.) 3, 1380-13btt (1930); C.A. 84, 1611 
(1940). (4) Eoiulakow, /. praki. Vhvm. (2) S2, 16()-L74 (1000). (.5) ('oiituricr, Ann. chim. 
(6) 28, 443-444 (1892). (G) Hilvu, ifer. 8, 30 (1873). 


3:4545 2A6-TSICHLOROBENZOIC Cl C 7 H 302 (*hi Beil. H- 345 

ACID Cl^^^COOH Hi- 

H.P. 164° (1) HJP. ianld.) 160-161° (9| 

163° (2) 160° (4) (fi) 

Long ndls. from hot. aq. (4); crjmt. from QHi + pnt- oth. — Eu. adI. ale., ethor, or 
CHCU |5). 
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[For preiiii. of C from 2,4,6-trichloroaiiilixie [Beil^ Xll<427) via eonve^on by diaao leiMita. 
to 2,4)0-triohloFobenzomtrile, m.p. 77.5° <1|, 75° ( 6 ), theooe to 2|4t64richloiobeiuuiiiiide 
(see below] and bydrolyns of latter ciee ( 1 ) (4) ( 5 | ( 2 ) ( 12 ); for firepn. of C from 2 , 4 , 6 - 
trichlorotoluene (3:0380) by oxidn. with HN(^ fiee ( 3 ).] 

C on aohi. in 5 pta. cone. HNOj yields (1) 2,4,6-trichloro-MtrobeiUBoie acid [Boil. IX- 
405], oyst. from CHC\ m.p. 169.2° ( 1 ). 

C with PCIb (5) (73% jield (2)) or with SOCh + pyridine (7) gives 2,4,6-trichlorobensoyl 
chloride, b.p. 272° (5), 107-107.5° at 6 mm. ( 2 ), 120.1-120.4° at 3 mm. (7). — This aoid 
chloride is very stable to aq. (5) and is allnged to give no ester with MeOH (5). (Note, 
however, that with EtOH reacln. is 90% complete in 1 min. ( 7 ).j [For study of reactUi 
of 2 , 4 , 6 -trichlorol)enzoyl chloride with MeMgCl ( 8 ) or MeMgBr (12) giving (50% yield 
(2)) di-(2,4,6-trichlLjrobcnzoyl]methano, m.p. 160-161°, see ( 8 ), with MeMgBr giving 
2,4,6-trichloroacetophenone, in.p. 51° (S) |14), see ( 8 ); with CeHe + AlCIa yielding 2,4,6- 
trichlorobenzophenoncj m.p. 103.5°, sec (9).] 

Methyl 2,4,6-trichlorobenzoBte: vmrecorded. [C + McOH + HCl yields no ester 

(41 (lO).l 

Ethyl 2,4,6-trichlorobenzoate: unrecorded. |C + Et(JH + HCl yields no ester 

(5).] 

(0 2,4,6-Trichlorobenzaniide; m.p. 181° ( 1 ), 177° ( 6 ). [This amide lias not been recorded 
as prnpd. from tlic ucid chloride + NHs; it has been obtd. only by partial hydrolysiB 
(11) ( 6 ) (1) of 2,4,(>-ti'ichl(irobcuzoiiitrile (sec above). | [The amide itself is only 
slowly hydrolyzed tu C by 75% II 2 SO 4 at 160° ( 6 ), but for conversion to C via HNO 2 
see(il)’(l)( 2 ).| 

© 2,4,6-Trichlorobenzsnilide: from 2,4,6-triclilorobenziiyl cldoride + anihne (12), 
ndb., m.p. 197° ( 12 ). 

S:4545 (1) Mmitagne, Irav. chiw. 21, 383 .388 (1902). (2) Fuson, Bertetti, Rom, J. Am. 
Chtm, StK. 54, 4381 43S2 (1032). (3) ruheii, Dakin, J. Chm. Sac. 81, 1336 (19U2). (4) Meyer. 
8u(1horough. Bn. 27, 3151 3102 (1MM). |.3) Sudborougli, J. Chnn. Soc. ^, 1030 (1894). (6) 

•Sudlwruugli, Jufki<oii, Jdciycl, J. (7«*w<. iSf/c. 71, 231-232 (]HW7J. (7) Norris, Ware, J. Am. Chim. 

61, 141S--142U (1030). (8) Hu&s. Fu.snii, J. Am. Chcni. Soc, 66, 1508-1510 (1937). (9) 
Moiidipie, tm». chim. 26, 279-280 (1!I07). (10) Mpyer, Bn. 28, 1259 (1895). 

(11) Huilborougb, J. Chm. iS'nr. 67, (i02 (1895). (12) Chapman, J. Chm. Il27j 1749. 
(13) Fusoii, Van Cojurx}]!, Wolf, J. Am. (Jhivi. ISoc. 66, 2269-2270 (1938). (14) Lock, B5ck, 
Ber. 76. 025 (1937). 

3 : 4560 2,4-DICHLOROBENZOlC ACID L 7 H ACla Beil. DC - 342 

ci<^ Vx)on ni-(i 4 i) 


164.3° 

(1) 

M.P. (ronfd.) 161° 

(7) 

164° 

fi) l») (4) 

159-160° 

(B) 

163-164° 

(5) 

158° 

(9) 

161.5-162.5' 

‘(6) 

156-158° 

(10) 

161-162° 

(20) 




Crygt. from aq., ale. |3), CeH, or CfH, + Igr. — Sublimos undecompoBod in ndb. {9) 
or IftB. (10). — Ebs. 81 ) 1 . in boilg. aq or org, 8olv. (10). 

[Ifor prepn. of C from 2,4-dichlorololurae (:i:e290) by oiddn. with dil. HNO, at 140“ 
(9) (7) (8) or with KMnt), (TO^t yield (1)) or by deetrolytte oxidn. (66% yield (3)) gee 
indie, refs.; from 2,4-dichlorobonzaldeliyile (3:1800) via Cannizzaro reaetn. eee (5); from 
2,4^chloraBniline |13eil. VlI-621] via cunveniun to and hydrolymz of 2,4HlicbloTobenzoDi- 
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tdk Bee (4) (4); from 2,4^diofali}rabeQxotrioU with 25% lUBOi M (6) (11) (12); for 
. rtiU other xoiee. meihodB Bee BaL lX-542 + lXi-(141),] 

C wanned at 100” with a mixt. of fumg. HNOfe ( D - 1.52) + oeDfl> H 1 SO 4 as direoted 
(13| yieida 2,4-dichloro^j5-dinitrobenBoio aeid, pr. from dilute ale., m.p. 210*211” (IS), 
together with a trace of 2,4HiiGhloro-l,3^dimtixil^ m.p. 103”, inaol. in NogOOi. 
[A mommitrated C, vis., 2,4-dichloro-5-iiitrobenjBQie acid, cryat. frcnn 30% AuOH, m.p. 
161-103” ( 11 ), 162” (18), and 2,4-dichlon>*6-iiitrobenioio a^, myst. from CeBi, in.p. 
160-190” (19), have been prepd. indirectly.) 

t with FCIb (141 or 8 OGI 1 (15) (3) yields 2,4rdiehlorobenBoyl ohloride, b.p. 150” at 
3-4 mm. (14), 152-155” at 30 mm. (16), 01.9-02.5” at 1 mm. (15). [For oonv. of this 
acid ohloride to 2,4,2^4'-tetraflhlorodibenzDyl peroxide aee (3).] 

Methyl 2,4-diGhlorobeazoate: oil, b.p. 132” at 15 mm., DJq » 1.572 (21). [From 

Cj by oonv. to NaA and htg. with Mel in MeOH for 20 hra. (73% yield ( 21 ))]. 

— Ethyl 2,4-diclilorohenzoate : constontB unrecorded. [For study of rate of hydrolysiB 
see (17).] 

2,4-Dichloiobeiizamide: unrecorded. 

2,4-DiGhlorobeazBnilide: unrecorded. 

t:iMi (1) Bornwater, Holloman, Rec. trav. Mn. It, 223-230 (1912). (2) Lock, BCck, Ber, 76, 
923 (1937). (3) Fichter. Adler, Belt. Chim. Acta I, 286-287 (1926). (4) Gomberg, Cone, 
Ann. 176, 183 U909). (5) van dcr Londe, Ric. trai. c/itm. 51, 103 (1932). (6) Ga&smann, 
Hartmann, J, Am. Chem. iSoc. C5, 2394 (1941). (7) Wynne, J. Chem. Soe. IBM, 703. (8) 
Cohen, Dakin, /. Chm. Soe. 79, 1129 (1901). (9) Lellniaim. Kloti, Ann. Ml, 315-316 (1885). 
(IQ) Krauss, Ber. 97, 221 (1904). 

(11) Villiger. Ber. 91, 2598 (1928). (12) Ger. 234.390. May 4, 1911 ; Cent 1911, 1 1667. (13) 
Boriiohfl, Bahr, Ann. 492. 90-91 (1914). (14) Cohen, Brigge. J. Cham. Sac. 89, 1213-1214 (1903). 
(16) Norris, Ware, J. Am. Chem. Soc. II, 1418 (1039), (16) B.A.aF. Ger. 331,600, Jan. 10, 1921 
[C.A. 15, 2102 (1921)]. (17) Bkkey, MpCombie. Sudborougb, J. Chem. Soe. Jill, 2863-2868. 
(18) Grimm, GUnther, Tittus, Z. phyaik, Chem. B-14, 184 (1031). (10) Ruggli, Zaetdiii, Helf. 
Chim. Ada 19, 430 (1036). (20) Roberts, Turner, J. Chm. Soe. 1927, 1846. 

(21) Samaiit, Ber. 75, 1011 (1942). 


3:4580 8,6.D1CHL0R0PHTHALIC 
ACID 


M.P. 164'’ (1) 

164” dec. (2) 



CaHACli 


BelL K - 817 
IXi- 


[iSee also d,MiM)rophOialic anhydride (3:2375).] 

Colorless ndls. or this, from oq. HCI; readily Bol. in cold ale., ether, or acetone, but 
spar. Bol. in CgHs or CHCla even on builg. 

[For prepn. of C from 3,5-dichlorophthfilic anhydride (3:2375) on boilg. with aq. see 
(1| (2); from aq. Boln. of NH 4 HA by passing in HCI gas see (1) (2); from 3,5-dichlDro-l,2- 
dimethylbenzene [Beil. V-364] (itsolf obtd. in good yield from dimethyldihydroreBorGiDol 
C methonc ’0 (1:0768) with FCU in CHQa ( 2 ) (3)) by oxidn. with dil. HNOa in s.t. at 
190-200” see ( 2 ).] 

Salts. NHiHi, spar. sol. aq., cas. prepd. by mixing aq. Bolns, of (NH 4 )sA + Cj AgtA, 
white curdy ppt. from wann aq. soln. of (NH 4 )ai by addn. of aq. AgNOj. 

Eaters. Dimethyl 34 ddorophthalate and methyl hydrogen 3-ohlorophthalate are un- 
reported: diethyl a^hlorophthslate (from AgsA with Etl hi dry ether) is oil, b.p. 312- 
313” at 760 mm. (2); ethyl hydrogen phtholate is unreported. 



Its 8OUD0 

C on htg. aline (It orwitib A 0 CI (2) yiddi d^MeUoniih anhydride 
m.p. 80”. 

I:4M |l) Wpldmann, Bchwenk, Ann. 487, 263 (1981). (2) Qronley. LeSneur, /. GlhMi. 
81, 1388-1637 (1903). (3) OtoaAny, LeSueur, J. Chm. Soe, 88, 826-827 (190^. 


8:4600 M-DlCHLOltOETROQUmONB 

(m-Dicblorobydroquiiiane) 



BeU.Vl- 880 
VI|.(417) 


M.P. 165” (1) 

164” (2) 

163-164” (3) 

163” (4| 

161-168” cor. (7) 
161” (5) 

157-158” (6) 


(8w also 2,6w2ic6(oro6e7uogui7io^ (3:3750).] 

Colorless Ifts. from dil. ale.; ndls. from aq. or CbHb. — SubUmen. 

[For prepn. of C from 2,&dichlnrobeDZoquinono-l,4 (3:3750) by reductn. with BOii 
in aq. see (80% yield (5|) (6) (7) (note, however, that the quinnne in dil. aq. NaOH under 
Nf with SOs is in part reduced to C and in part sulfonated to mono- and disulfonie acids 
(8)]; from 2,4,6-triGhlorophennl (3:1673) in 2 H 2»^4 on electrolytic oxidn. see (4); from 

SjS^chloro^hydroxybenzeldehyde (3:4400) in N KOH with HzOs see (3); from s^um 
benzoquinone-l,4-sulfQnate with cone. HCl above 20” in C02 (l)elow 20” chlorohydroqui- 
nonesulfnnic acid results) nee |1) {9).| 

[For use of C as antioxidant and fcum inhibitor in cracked gasoline see (10); for use in 
aq. petroleum emulsion as insecticidal oil spray see (11 ); for use as vulcanization aooeliBrator 
see (18).] 

C on oxidn. with CrOs (12) or with excess aq. FeCb on wanning (3) yields 2,6^diliin- 
benzoquinone-1,4 (3:3750) (the intennedUte quinliydrone cpd., brown powder or pr. or 
dark ndls. (5), m.p. 135” (13), may separate wHh insufiicient oxidant). [For studies on 
nxidn.-reductn. potential of system: C 4* 2,6-dichlorobenzoquinfflio-l,4 (3:3750) see 
under latter. | 

[C in cone. 112^04 with chloral hydrate (3:1270) (2 moles) gives (64% yield (14)) 5,7- 
dichlonh6-hyd^oxy-2,4-bt^(trich]almethyl)benzdioxiD-l,3^ colorleBB pi. from boilg. ale., 
CHCb, CbHi, or pet. eth., m.p. 114-115" <14).] 

2 6-Diclilordhydroquinone diicetate: ndls. and pr. from aq. ale., m.p. 96” (2). 

86-86” on rap. htg., 111-113” on slow htg. (15), 75.6” (7), 66.5” (16). (The raBSons 
for these divergences appear never to have been explained.) [Prom C with MO 

0^2,6-Dichlorohydioqutaone dibenzoate: cdorlesB ndls. from ole., m.p. 106" (16), 
[From C on htg. with BaQ (16).l 

0 16 - 0 lchlonihydioqulnone dimethyl ether: m.p. not reported. [From C m dil. aq. 
alk. with MeiSOi (17); this prod, with 3-4 pto. cold fumg. HNO, ntMes yidding 
(17) 2 , 6 -dichloro^, 5 -dimtrohydroquinone dimethyl ether, colorless cryst. from ale., 
m.p. 121-123” (17).l 



8:4000-8:4612 
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414 


1:4m (1) Seyeweti, CampL rend. IM, 9U2 (1013). (2) Kahrmuin, l^edeTi J. prdbt. Chan, 
(2)-4i, 481 (1889). (3) Dakin. Am. CKm, J. iSt, 401 (1900). (4) Fichter, Stocker, 8er. 47, 
2916(1014). (SiCxmant. Film, J. Am. aem-Scie. 45, 2202-2204 (1923). |6| Faust, Ann. 149, 
15fi (1860). (7) van Erp, Ber. 58, 605 (1925). (6) Dodiuion, J. Clm. Hoc. IIN, 240H-2502. 
(9) Seyew^, Paris, BuU. aoc, chim. (4) 18, 48^90 (1913). (10) Olarke, Towns (to Texas Co.), 
U.S. 2,023,871. Dec. 10, 1935; Cent 1958, 1 2671; C.A. 89 , 051 (1936). 

UD Yates (to Shell Development Co.), U.8. 1,778,240. Oct. 14, 1930; Cent 1981, 1 2799; 
C.A. 14, 5028 (1930). (12) Den Hollander. Rec. irav. ehim. 88, 481-482 (1920). (13) Ling, 
Baker, J. Ckem. 8oc. 98, 1321-1322 (1803). (14) Chattaway, Galvet, J. Chm. Soc. 1988, 
2015, 2918. (15) ling, J, Chm. Soc. 61, 560 (1892). (16) Levy, Ber. 16, 1445-1446 (1883). 
(17) Kohn, Marberger, Jlfena^A. 45, G54-G56 (1024). (18) Fiaher (to Naugatuck Chon. Co.), 
Frenoh 740,078, Feb. 3, 1033; Cent. 1988, 1 3134. 

3:4610 6-CHLORO-2-HyDROmENZOIC COOH CtHbQiCI Beil. X- 104 

ACID CiAoH Xi- 

(G-Chlorosalicylic acid) 

M.P. lee" (1) 

ColorleeB ndk. from aq., grad, turning red in air. — Sol. in aq. and most nrg, solvents; 
not volatile with steam. 

[For prepn. of G from G-chl(irt>-2-aminobeTizoic acid (rM’hloroanthranilic acid) [Beil. 
XIV-366, XlVi-(548)] by diazotization and boilg. witli aq. (/n^hlorophrnol (3:0255) 
is also formed) see (1).] 

C with FcCIb Boln. gives violet color. 

For NHiS, KA, BaAs, AgA, all sol. in oq., see (1). 

[The methyl ether of C. viz,, 6-Ghloro-2-metlioxybpnzoic acid, m.p. 141^ (2), hna been 
obtd. indirectly from 2-chloro-6-methoxy toluene [Boil VI459] by KM11O4 oxidn. (2).] 
[For esterification of C with glycol monDethers and use of prods, as plasticizers see (3).] 

8:4918 (1) Cohn, MUt Technot Gewnh.^Mus. Wim 11, 17H>182; Cmi. llil, II 925. (2) ITll- 
mann, Panrhaud, Ann. 859, 113 (1UU0). (3) Orrthcr, DuVfdi (to Dow (’hem. C’o.), U.S. 2,234,374 
March 11, 1941; C.A. 35, 3738 (1941). 


3:46113 Dl-(^-CHLOROPHEl!nrL)AC£TIC 

Acm 


c\ 


C iillioO-iClz Beil. S.N. 95S 

>cu.coon 


MJ. 166.0-166.41* a.c. (0 

163-164° <2| 

Colorless cryst. from dil. ale. Neut. Eq. - 2S1. 

[For prepn. of C from l,l,I-trichloro-2,2-6i’s-(/M*h]nrophenyI)ethane DDT **) (.3:3298) 
by action of excess Ha(0H)2.8H30 in etliylenc glycul under reflux fi>r 10-12 hm. (33% 
yidd) see (1); from l,l-dichloro-2,2-bi>-(p-chlorophenyl)ethylenc (;i:24;i8) by similar 
treatment (1) or with ale. KOH in 8.t. at 150-180° for 24 hrs. (57% yield (2)) seejndic. 
refs.; for prepn, of C from chlorobenzene (3:7903) by condensation wilh glyoxylic acid 
monohydiate (HO)2CH.COOH in pres, of cone, + fumg. H2SO4 at 20** (18.6% yield) 
see (1).] ’ 

C with KOH in ethylene glycol refluxed 10-13 hrs. loses C()2 giving aim. 100% yields 
(1) of 4,4'*dicblorodiphcnylmrthane (3:1057), m.p. 55°. 

Note that G is one of the metabolitic prods, dijtd. from the urine after administration 
of "DDT'’ (3:3298) to rabbits. 



416 SOLIDS a:4ai9-«;Mao 

l;MU ID Vniita, Bmency, VJS. Pvb. HealOi B»pU. m, 66-71 (lOU). ID Oraflunitt, Back, 
Jenlani, J. Am. Chem. Soe, 67, 158 (1945). 


3:4616 6-CHL0R04-11BTHIIBBIIZ0IC 
ACm 

167° U.C. (1) (2) 

163-166° |3) 



GiHtOiQ 


BeiL Dt - 476 
DIi- 


ColorieaB ndb. from ui. or ale. 

[For prepn. of C from G-chloro-S-methylaiietophenone [BnL VlI-307] by ondn, with 
KMn 04 or dil. UNO| b(x (1|; from d-okloracthyi 6 -chloro- 3 -meUiylpbenyl ketone |2| by 
oxidn. ut 100° with mixl. of equal pte. couc. HNOt (D = 1.42) and water eee | 2 |] fnm 
p-eblorotoluene (:t:!i2R7) in C 82 with oxalyl (di)cliloride (3:5060) -H AlOa for 20 hio. at 
room temp, sec (3).| 

(C with 0 pts. HOC!!: fives (aim. quant yield |3|) B-ddoro-S-methylbenzoyl diloride, 
b.p. 165-167° at S5 mm. |:i).] 

C on oxidn. with lvMn 04 yields (I) |3) d-ehlorobenzenedicarboxylio aoid-1,3 (drcbloro- 
isophthalic acid) (3:4980), m.p. 286° u.c. (1). 

I:4IM ID ClauR, J. praH. Chm. (2) 41, 27 (1602). (2| Mayer, MOUcr, Ber. N, 2281 (1927). 
(3) ScliuU, Moyer, Keller, Ann. 513, 298 (1934). 


3:4630 3,4,S-TIUCHLOROBERZOIC 
ACID 



CvHjOiCI] 


MJ>. 168° ID 

164-165° (2) 
163° (3) 

162-164° (4) 
160-163’ (6) 


Bell, a - 345 
Si-CUl) 


Ndls. from aq. or dil. ale. — Aim. insoL cold aq., oas. sol cold aba. ole. (4). — SubEmea 
in ndls. (4). 

|For prepn. of C from 1 ,2,4-trichlorobcnsene (3 : 6420) riu nitration, reduction, conversion 
via diaao rcootn. to 2,4,5-trichlnrobenaonittilc, m.p. 104° |1), and sulwequent indirect 
hydrolysis see ID: from 2.4,5-tricldorotolupnp (.3:2100) by oxidn. with HNO| (4) |6) or 
CrOj |5) sec (4) |5) |6); from 2,4,.'i-benj!otriBhloridc via htg. with aq. in e.t. at 2W° see 
|3|; from 3,4-dichlorohensoic acid (3:4925) -I- Ca(OCl )2 see |‘il); from HNO) oxidn. of 
certain fractions of cldnrinatcd isoiwnpylbensenc (ruraenp) spe |2).] 

For salts, vis., NH 4 A, CaAs.3lI;0: SrAs.4HsO: Ba.is.7HtO, spe (3). 

C on nitration with hot mixt of equal vols. cone. HNOj + cone. HjS 04 yields (3) 2,4,6- 
trichloro-J-nitrnbcnsoic acid, ndls. from aq., m.p. 220 (3). 

e with POb |3J or SOtlij ID yields 2,4,.'>-trichlorobeiisoyl chloride, b.p. 372' si. dec. (3), 
126° at 2 mm. |1)i m.p. old. 28° |1|» 41° PI- 
Methyl 2 , 4 , 6 -trichlorobBiizoate: unrecorded. 

Ethyl 2 , 4 ^-trichlorobenzoete: from C 4 TOtOH + HCl PI; m.p. 05* |1) |3). 

A 2A E-Triehlorobaniamide: from 2,4,5-triclilDrobeiiioyl chloride + cold cone. NH^H 
13), 'odla. from C,Hb. m.p. 167.5° |3|, 188° (1). |For conversion of this amide to C 

viaHNOiBeelD] 



«:«B80-3:4670 


DIVISION A 


t:4M <1) Bttka. Tweed, /. Chan. See. IMl, SOO. (2) Qviet, Salo. Aoto Aoad. AboentU 
0 t Phy^. 8« No. 4, ao pp. (1084) ; Cdie. 1814, U 6e4r-695; UN, 1 58S-640; C.A. N, 0884 (1085). 
(8) Beilet^, Kuhlberg, Ann. 151, 237-240 (1860). (4) Cohen, Dakin, /. Chm. See. 81, IW 
(1902). (5) JannaBch, Ann. 148, 301-302 (1867). (6) Feldman, Kopdiowitech, Arch, Pham. 
871, 404 (1935). 


3:4650 8,3-DICaLOROBENZOlC ^ ^lOOH BelLlZ-342 

ACID ci Gl IXi“^ 

MJ». 168.3" cor. (1) 

166" (2) 

164" 13) 

163" (4) 

Ckyet. from Cfflj or from 30% AcOH (1). 

[For prepiL of G from 2,3^chlorotoluene (3:6345) with alk. KMDO4 |1) (2) or witii 
dil. HNOa in B.t. at 140" (2) (4) Bee (1) (2) (4); from bemoic acid (1 :0715) by chlurinatioD 
with KCIOs + HCl (3) |6) or with CalOCDs (7) see (5) (6) (7).] 

For f.p./oompn. data un mixta, of C with 2,5^chlorobenzoic acid (3:4340), m.p. 154.4", 
oeed). 

C on htg. with lime yields (6) cHlichlorobeiiBene (3:6055). 

C is imaiTected by cone. H2SO4 at 300" (6) and scarcely affected by htg. with fumg. 
HNOa (10). — However, C dialvd. in boilg. non-fumg. HNO3 and treat^ ns directed (10) 
with cone. HaS04 yields 2,3-diGlilQru-x-nitrobenzoic acid, m.p, 214-215" u.c. (10), 

C with PClfi yields (8) 2,3^chltirQbenzoyl chloride, b.p. 140" at 14 mm. (8). [This add 
chloride is formed during chlorination of benzoyl chloride in presence of FeClj where it 
constitutes 23% of the dichlorinated fraction (8).] 

Methyl 8,8-dichlorobenzoRte: unrecorded. 

Ethyl 8,3-diGhlorobenzoBte: m.p. unrecorded. [For study of velocity of liydrol}'Bi8 

see (9)J 

— 8,3-DidilorobBnzBniide; unrecorded. 

— 8,8-Dichlfirobenz8ailide: unrecorded. 

8:48M (1) Hope, Riley, J. Chm. Soc. 188, 2470-2480 (1923). (2) Mig, Ann. N7, 162 (1887). 
(3) Wynne, Greeves, Avr. Chm. Soc. 11, 151 (1ND5). (4) Cohen, Dakin, ,f. Chm. Soc. 70, 
1128 (lOQl). (5) CUu.^ Bcr. 0, 721-723 (1873). (B) Oluuh, Rl'icher, Per. N. 1G21~1637 (1887). 
(7) Claus, Ber. 8, 948-950 (1875). (8) Cohen, BrijSftS, J. Chm. Soc. 88, 1214 (190:3). (9) Blakey, 
McCombio, Scarbnroufch, J. Chan. Soc. 19N, 2863-2868. (10) C'laus, Biiuher, Bvr. N, 1624 
(1687). 


>H CTHiQ^ca, 


BalLIX-Sia 

IXi- 


[For rtudy of velocity of hydrolysie 


COOH 

3:4670 S-CHLORO^-HBTHTLBEHZOIC C,H;0,C)1 BeiL S.N. 041 

Acn) _ 

C^ 

ILP. ie8.»'169.5° ( 1 ) 

168° (2) 

Golorles ndls. from ale. 

Note that the materials of m.p. 130" (3) and 137° (4) fonnerly supposed to have been 
C are now believed (1) to have been mixtures of C with the isomeric 4-ch]or(H2-methyl^ 
benzoic add, m.p. 170" (3:4700). 

[For prepn. of C from 5-chloro-2-methylaniline [Beil. XIl^S, Xlli-(384)] via conv. 
to 6-ohloro-2-methylbenzonitrile (1) (2), ndls. from pet. ether, m.p, 48" (2), 45^" (1), and 
saponification of tlie latter with 70% HtS04 (2) see indie, refs.] 


CBH7O2GI BsiL S.N. 941 



417 


WKJDS 




(CtIcUb (no detaili) an add chloride wliirdi with GA + AlditeCSigivH (2) S«litdn>> 

34neUiylbeDiqiheDoiu, in.]t. 41° (2), b.p. 101° at 12 mia. (2).] 

C m mdn. with KM 11 O 4 yielda (1) 4<hlon>iAthBlic acid (3:4390), nup. la* (1). 

—— Metli^ S^UcroJ-mallijlbnxoBte: unnportedt 

BUifl (-chhn-l-methylbeuoate: b.p. onreported, - 1,1(128 |1L iJftf* - 

1.62483 (1). 

6-Clilon-2-mc(fayl benzamide: imrqiorted. 

*:4I7I (1) yon Anwari, Harrea, Z. phyik. Chm. A-IM, 10-18 (1929). (2) do DIaafaarii. Ti nhi-J. 
maim, HOt. CKim. Aeta 14, 37B (1931), (3) Claua, Bayer, Ann. SM, 308-309 (1893). (4) 
ClauB, Stapelberi, Ann. 174, 311 (1893). 


0 


3:4072 2,8,S-TRICHLOROBE]!IZO- 

QumonE-1,4 



C;iHO,(3b 


BciLVn- 684 
Vn,-(847) 


HJ>. 169-170° 
168° cor. 
165-106° 
IBS’ 

164-166° 

163-164° 

163* 

162-163° 


(U 

( 2 ) 

(3) ( 10 ) (17) 

(4) 

(а) 

( 22 ) 

(30) 

(б) (7) 


Yellow Ifta. from alcohol; redcUah yel. Ifta. from CHCla/lgr. — Inaol. edd aq.; apar. 
aol. cold ale.; eaa. sol. hot ale. or ether. — 0 ia aublimable [for study of aublimation pnaa. 
ace ( 8 ).] 

[For studies of heat of (onnation sec ( 0 ); for studios of heat of combustion ace (10) (11).] 
[For studies of bactericidal actn. of f see (12); for patent on use of C as yuloaniaation 
accelerator see (13).] 


PREPARATION OF C 

FMm 8 ,S, 6 -tilchlonihydroquittime. [For jffepn. of C from 2,3,4-trichlorahydToquinone 
(3:4052) by oxidn., e.g., with CrOj at 0° (10), cone. HNOj (14) (5) aec indie, refa.] 

From phenol or dUorinated phenols. [For prepo. of C from phenol (1 : 1420) via aulfon^ 
tioD followed by o.ridn. with KGOs + HCll see (3) (15) cf. ( 22 ); note that by this method 
both C and 2,3,5,0-Mracldorobeiiao(iuiDonc-l,4 (“ chloranil ") (3:4978) are (voduced; for 
sepn. of C from latter see (S) ( 10 ).] 

[For prepn. of C from 2 , 3 , 5 -trichloropheDol (3:1340) or from 2,3,04richlartqdiaol 
(3:1100) with fumg. HNOs on protracted htg. (17), nr from 2,4,6-trichloropheiiiri (3:1673) 
with mixt. of cone. HNO 3 + cone. HCI boiled for a few minntee ( 2 ), or from 2,3,4,6tetra' 
ehlorophonol (3:1687) by ondn. with 5 wl. pts. fumg. HNO| (70% yield (1)), see inifia. 
refa.] 

num .mainpiiiinftia, stc. |For formn. of C from aniline during deotniylw 

n yidp iD HQ Boln. see (18); from p-aminophenol hydrochloride with Ca(Oa)t BohL aee 
(IB); from 2 , 3 , 5 -trichloro- 4 «ninophenal hydrochloride by action of Bis (20) or NaOBr 



3:467!S 


2,3,&-TRlCHLOBOBEKZOQUlNON£-l,4 


4U 


(30| ; from bemsal p-anisidiiie or beiusal j^-phenetidine by treatment with fer-AmOQ (3:0287) 
followed by aubsequent oxidn, with KaCi^Or/HzSOi see (4).] 

From viriouB derive, of C by hydrolyris. [For fomin. of C from various imide derive, 
of C by acid hydrolysis, e.g., from the corresp. J\^-(p-Ghlorophenyl)imide |Beil. Xll-611] 
(21), i\r-( 2 , 4 ,(htrichlorophenyl)imido |UeiI. X 11-628] (22) (7). or JV-(2,4-dinitrophenyl)- 
imi^ [Beil. Xll-754] (23), see indie, refs.] 

From miscellaneouB sources. [For formn. of C from (1 !oHh (1:7400) by oxidn. with 
Cr 02 Cl 2 /AoOH (24), from copper salt of quinic acid [Beil. X-535, X]-(270)] by oxidn. 
with Mn 02 /NaCl/H 2 lS 04 (14), or from benz(^iuinone-l,4 (1:9025) with Clg (25) see indie, 
refs.] 

CHEMICAL BEHAVIOR OP C 

Reduction. C with aq. SO 2 (5) (14) (1 5) (16), or C in etlicr soln. with aq. 8 O 2 ( 1 ) reduces 
to 2,3,5-trichlorohydroquinoue (3:4052). [Note that this reaction is used (16) to separate 
C from 2,3,5,6-tetraGhlnrobonzoquinnnc-l,4 (“ chloranU '') (3:4078) since the latter is 
but slowly reduced by aq. HOo.j [For studies of oxiiln.-roduction i)otentml of system C -(- 
2,3,5-trichloTohydroquinone (3:4052) sec ( 6 ) (26) (27).] 

Oxidation. C with strong HNOa on digestion is degraded with formn. of trichlorr> 
nitromethane (“ chlnrapiciin ") + CO 2 (15). 

Chlormstion. [C with C ]2 rracts only very slowly; however, C with CI 2 + I 2 + aq. 
(15), or C with CI 2 + HCl (28), gives 2,3,5,6-tctracliloro-bcnz()quiDon(v-1,4 (" chioranil ”) 
(3:4978).] 

Reaction with HCl. C with cone. HCl on protracted boilg. (29) (3), or C with fumg. 
HCl in s.t. at ].‘i 0 ° (30). gives 2,3,5,6-tctrarlilorohydroquin(ine (3:49^1). 

Behavior of C with other inorganic reactants. Kiik aq. alkali |C with dil. aq. KOTI 
turns green and tlion dis. to a red-brown soln. from which upon acidification is ppld. 
(5) 2,S-diehloro-3,6-dihyroxybcnzoquiiiono-l,4 (*' chloroanilic arid ") (3:4970).] 

WUh aq. X 21 SO 3 . [C dis. in warm aq. K 28 O 3 nr KllSOa and on cooling jipts. (31) the 
potassium salt of 2,3,5-trir‘hlorohydroquinonnsulfonic acid-6 |Beil. X 1-300]; the mother 
liquor conts. a cpd. which on boilg. w'illi KOII gives (31) the sail of 2, 5-dihydroxy benzo- 
quLnonc-l,4-disulfonic acid-3,6 [Beil. XI-353].] 

With NHz- [C witli ale. NHa reacts vigorously yielding (3) a dark soln. from which 
can be obtd. in small amt. 3,G-dichloro-2,5-diamiuobcnzi>quinone-l,4 (“ chkiranilamide 
[Beil.XlV-144].]_ 

With PCU. [C with PCU + POCh in s.l. at 180-200’’ gives (5) hexachlorolienzene 
(3:4949).] 

Behaviiir of C with organic reactants. With -phenol. C with K ]ih(*no1ate (2 moles) 
at 100° for 20 min. gives (32) 3-clili)ro-2,5-diphennxybenzoquinoDe-l,4, or. this, from alo., 
m.p. 169-170° (32). 

With 2j3f6^richlor{)kydroqu.inonc. C (1 mole) with 2,3,5-trirhlorobydroquinoDe (1 mole) 
(3:4052) in CIICI 3 soln. gives on evapn. ( 6 ) (33) the corresp. quiiihy drone, green-black 
cryst., m.p. 1 14-115° (6)^^ 103“ (33). 

WUh acetyl chloride. C with AcCl in B.t. at 160-180° gives (5) 2,3,5, G-trtrachlorohydro- 
quinone diacctate (cf. 3:4041). 

WUh aniline. [C (1 mole) with aniline hydrochloride (1 mob) in AcOH on boilg. and 
subsequent partial evapn. (34) cf. (35) gives (66.5% yield (34)) 2,3,5-trichloro-O-anilino- 
bonzoquinonc-1,4 [Beil. XIV-137], blue Ifls. from hoi ale., but without dof. m.p. (35). — 
Cl with aniline (cxc.ess) in ale. (30) (35) or AcOH (35) gives, however, 2,5-dichloitH3,6- 
disnilinobenzoquinone-1,4 [Beil. XIV-144, XIVi-(421)], yel.-browrn motallic Ifts. from 
CsHfl, m.p. 290° (35), 285-290° (30).] 
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fidUDS 


a:4e7»-8:MT8 


WiA InphmvfyhupkiM. C with 20% soln. of (C6Hj)|P in CHCSi gives (30) win»-nd 
oolwi note, however, that a very similar behavior is shown by 2,3,5,0-tetraohiQiobeose- 
qninone-M ("chlotanil’’). 


S:4in (1) Biki, Giese, Bfr. «, 401ft-«)i7 (1904). (2) Leger, AuB. tec. cMn. (4) I. m-nSSl 
(1900). (3) Kmtpp, Sohults, An*. tl«, 174-178, 180- 181 (1881). (4) Musute, Fiuco, Oaa. 
cJtim. itaL M, 647-648 (1936). (5) Graobo, Ann. 141, 22-30 (1868). (6) Conant, fisssr, J. 
Am. Chm. See. 48, 2206-2207 (192.3). (7) Braaeuld, Cooper, Orton, J. Chm. See. UtU, 2SS8- 
2859. |8| A. & CoolidtES, M. S. Cuoliilge, J. Am. Chm. See. 41, 101-104 (1927). (9) SiSstrllm, 
SHnak Ktm. Tid. 48, 121-124 (1930); CoK. 1M7, 1 5b; C.A. U, 6634 (1930). (10) Vslsur, 
Am. (Atm. (7) 81, 496-407 (1000). 

(11) SwietoalawBhi, Rturciewiiku, J. chim. phpt. 88, 399-401 (1025). (12) Motrbu, Cooper, 
J.Boe. Chfm. /nA.48-T, 362-354 (1924). (13) blbhor (to Nsufpitiirk Chom. Co ) French 740,978, 
Feb. 3, 1933; Cent. 1131 1 3134; C-A. 87, 2845 (1933). (14) Btadelor, Ann. M, 301, 322 (1846). 
(15) Stenhouee, Am., Suppl. 6, 209- 212, 216-219 (1868). (16) Groebo, Amt. 883, 28-30 (1891). 
(17) Lampeit, J. pmkt Chm. (2) 33, 382-383 (1886). (18) Erdolyi, Ber. 68, 1201-1202 (1930). 
(lO) Hchmitt, AndreBeu, J. prakt. Chm. (2) 83, 436-437 (1881). (20) Schmitt, Androssa, J. 
priju. Chem. (2) 24. 420. 434 (18S1). 

(21) Jacobson. CeiU. 18M, II 3(i. (22) Orton, Smith. /. Chem. Soc- 87, 395-396 (1905). (23) 
R4verdiu, CrYepieux. Ber. 36. 326^ (1903). (24) Carstaujen. Ber. 2. 033 (1669). (25) Wookres- 
senski. J. prakt. Chm. (L) 18. 420 (1839). (26) Cniiant, J. Am. Chim. Soc. 48, 293-297 (1927). 
(27) Kvolnus, J. Am. Chem. Hoc. 56, 667-070 (1934). (2b) Schuloff, Austrian 127,813, April 25, 
1932; Cttii. 1932, 11 024, C.A. 26, 4348 (1932). (29) Levy, SuhulU. Aan. 216. 154 (1881). (30) 
AndresGii, J. prakl. Chtm. (2) 28. 422427 (18K3). 

(3l) (iraebc, Ann, 146. 55-59 (lb68). (32) Jackson, (jiindlcy, Am. Chem. J. 17. 653-664 
(1395). (33) Ling. Baker. J. Cliem. Hoe. 63. 1322-1323 (1393). (34) Bram, Papp. Ber. 36. 
458 (1920). (35) xNiemeyer. Ann. 228, H37-33b (18S3) (30) Schoiibcrg. Ismail. J. Chm. Boc. 

1646. 1374-1378. 
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a : 4675 3 -CHLORO- 4 -Hn>ROZyBENZOIC 
ACID 


C 7 HAC 1 

BeiLZ .175 

Xi- 

MJ>. 169 - 170 ° (l| ( 2 ) 

169 ° . |;i| 

105 - 166 ° ( 4 ) 

104 - 165 ° (5) 

164 ° (6) 

m 



Colorless ndls. from aq.; spar. bol. cold but (ms. sol. hot aq.; eas. sol. ale., ether; very 
('as. sol. acetonrs spar. sol. (ifiKb, ('IICI 3 , Igr. — Sublimes undrcompoBCid. [For study of 


Loniz. const, at 25° soe (9).] 

|For prppn. of C from p-hydiuxj'benzoic acid (1:0840) with aep HCl + 30% HsOj 
((jO- 90% yield (0)) or in NawCOj soln. with CI 2 (100% yield NaA (7)), or in AcOH with 
KClOs + nn (S), or nith hSbCIs on warming (1), see indie. n‘fs.: from 3rajninn4-hydroxy- 
benzoic acid [Beil. XlV-5071 via diazotization and use of CU 2 CI 1 reocin. see (4); from 0 - 
chlorophenol (3:5980) in CCI 4 with ale. alk. in s.t. at 1 25-130® see (5); from methyl 3- 
chloro-4-liydroxybonzoatc (sec below) by bydrol. with 40% KOH ?»pe (2); from 3-cfaIoro- 
4-hydroxybenzonitrile (3) \ia liydrol. with acid see (5).] 

C in aq. soln. gives with a brown ppt. (1). 

|C with PClfi (2 moles) followed by treatment of the intermediate acid chloride with 
aq. yields (1 ) 3,4-ilichlorobenzoic acid (3:4925); C on wanning with SbCl^ (2 moles) yields 
(1) 3,5-dichloro-4-hydroxyl)enzoic apid_(3:4950).] 

|For studies of bactericidal actn. of C or its derivatives sec (10) (11) (12) (13) (H).) 



A;467«-8:MfiO 


DIVIOLOK A 


Metihofl d3. Ak). or Igr., m^p. 107’’ ^2], 100- 

107^ (4). [From G in MtfH tnth BtSOi tf) or from methyl p-bydnaybei^te 
(1:1549) with SOiCli (2).] [For reactn. of this prod, with aoetobromgluoQBe m (10|; 
for studies of bactericidal power see (11).] 

— - Btfayl S-chlonHA-hydroiybaiiMte: n^. from diL ale., imp. 77-78° (2). [From 
eih^ p-hydroi^bensoate (1 : 1534) with SOjCli (2); for use as i^nfeetant see (14).] 

S-Chloro-i-methoiybenzoic add (J-dtloroaniiic add) : scales from diL AoOH| 

m.p. 214-215° (16), 213° (4) (15), 212-214° (17). [Prcpd. indireotly from 3-dilon>4- 
methoiEybeiiaaiiiide with HNO2 (15), from 3-chlorcH4-methoxytolueiie by oddn. with 
CfOi/AcOH (16) or alk. KMnOi (17).] 

S-Chloro-d-hydniiybenzamide: ndls. from scclone + ethiar, m.p, 181-182" -(3). 
\Pnipd. indirectly from 3-chloro44iydrox}i>enzDmtrile with dil. H 3 SO 4 at 160° (3).] 

1:4175 (1) LOwner, J. prakt. Chem. (2) IS, 432-435 (1876). (2) Maisara, Gtu*. chim. OoZ. H, 
1 885-387 (1890). (.3) Bilta, Her, 87, 4035-4036 (1904). (4) von Auwora, Ber. 88, 1473-1474 
(1807). (5) Hasae, Ber. II, 2192-2194 (1877). (6) Leulier, Puiet, BuU, aoe. chim. (4) 41, 1364- 
1365 (1927). (7) Tiahchenico, J. Rusa. Phyii.^Chm. Soc, 40, 153-162 (1028) ; CerU. 1988, II 768; 
C.il. 88, 3397 (1928). (8| Chem. Fabrik von Heydcn, Oer. 09,116; FnMlnder 8, 847, (9) 
Coppadoro, Giuz. cKim. iUU. 88, 1 554 (1902). (10) Sabalitachka, Arch. Fharm. 847, 675-685 
(1920). 

(Ill Sabalitschka. Dietrich, B5hn. PW. Zlg, 71, 834-830 (192G); Cent. 1186, II 1950; C.ii. 
89, 3060 (1920). (12) Sabalitschka, Dietrirh, Dfainfeklitm 11, 67-71. 94-104 (1026); Cent. 1989, 
I 2670-2671; C.A. 89, 3712. (13) Sabalitachka, Apoth, Zig, 43, 670-673 (1928); Cent. 1988, 
U 271. (14) Sabalitschka, Bdhu, Ger. 592,826, Sept. 11, 1930; Cent. 1984, 1 3369. (15) Gatter- 
msim, Bar. 18. 1118, 1121 (1800). (16) SchaU. DraUe, Ber. 17. 2529 (1884). (17) Peratonor, 
Vitale. Qau. chim. iud. 88, 1 217 (1898). 

Cl COOH 

3:46B0 8-CHLORONAPHIHOlC /VN CuHACl Ben. DC -651 
ACID-1 I I I lKi-(276) 

HP. 171-171.5° (1) 

170-170.5° (]) 

169-170° (2) 

165-169° (3) 

167-168° (3) 

167° (4) (5) 

Cryst. from CaHa (2), scales from ale. (4). — Subl. in ndls. (4). 

[For prepn. of C from naphthalic acid (L:0S90) via conv. with Hg(OAc)2 to anhydri>- 
O'hydrosymercuri-l-naphthoic aeid and subsequent reactn. with Ch in AcUH see (1) (3) 
(6) (7) cf. (8); from B^minonaphthoic acid-l [Beil. XlV-534, XlVi-(623)] via diasotizatinn 
and reactn. with CuCX see (4); from or-naphthoic add (1 ;0785) with Cls in AcOH oontg. 
]fl see (4); from B-nitronaphthoic acid-l [^il. IX-653] (3) with SOCh in CeHa (some cli- 
(^aronaphthostyril also being fonned) see (3); from 8-chloro-l-naphibonitrile (see below) 
by hydralysiB see (9); from 8-chloro-l-naphthoamide (see below) by hydrolysis with 
Ae0H/H2S04 + NaN02 see (5) (2).] 

C with Cls in AcOH contg. 1$ yields (4) (1) 5,8-diohloTQnaphthoic acid-1 [Beil. IX-651], 
Bcaks from ale., m.p. 186-187° (4) (1). 

G with PCla yields (5) 8-chloro-l-naphthoyl chloride (props, not reported). 

C with cold red fumg. HNOg yields (10) (11) 8-ohloro^&4iitronapbthoic acid-1, Bis. or 
ndls. Inm ale., m.p. 227° (10), 225-226° (11). [ThiB prod, with Cu bronze in boilg. toluene 
for 3 bn. yields (11) 5-nitroiiaphthoic add-l [^1. IX-652], m.p. 241-242°. 

Silts. C8As.2HsO; ndls. sol. in 42 pts. cold aq. (4). 



W BCKJSB 

^ Hflttyl 8<Uan>44vliflu*te: ed, b.p, 18»-U9* it oaiL (2). (Anm C 
vithetheml (TiMMiXithiaR (2).I 

^ Sfli;! S-tUofo-l-Miihfiinte: diUb, from ale., m.p. 60* W, IB-60* |6). then dry 
Agi willi liitl at 100* (I) or from aoid idilotide (abm) eriA NaOii^ (6).] IFernaeta. 
d thia eater with Cu bronie at 290° yielding diethyl l,l'-Ufl4)hthyl-8,Muaibai9late, 
m-p. 183* aee (5) (9); for reactn, of the eeter with l-btanunaplithalm + Ctt bnue 
at 200° yielding ethyl l.l'-binapbthyl-SHiaiboxylate, ni.p. 146°, aee (9); f« mctn. d 
thia eeter with 2-bromonaphthalene + Cu at 290° yielding ethyl i,^ Ai«i»plittiy UL 
oafbinylate, m.p. 106°, see (9).] 

B-Oilaro-l-ufhtliaoitiite: ndla. from MeOH, m.p. 160-161° (9), 146-146* 12), 

b.p. 200° at 18 mm. (9), 242-244° at 16.5 mm. (7) (2). (From t Uhlnmntp htli ylamiivhi 
[BeiL Xll-1260] via diazotiaatiun and reactn. with CuCN (yielda: 67% (6), 22% 
(21) (9).] 

'■ B-Chloro-l-naphthouiide: ndla. from ale., m,p. 203.6* |6). {lyam the idttila 
(above) by hydrolyaia with ACOH/H1SO4 (6).] 

1:4989 (1) Whitmne, Fox, J. Am. Chm. Soe. 51, 3363-3367 (1920). |2) Benmaiui, ffirdilierk 
J. Chm. 3oe. 1911, 334. (3) Buie, Barnett, J. CKm. Soe. lin, 176-170. (4) EekaiMiid, J. 
praht. Chm. (2) 38, 160-161 (1888). (5) Kalb, Ber. 47, 1726-1728 (1D14). (6) CorbeUai, 
Bubati, Giom. ehim. ind. appttnda 16, 335-337 (1933) ; Call. llH, II 2818; C.A. 27, 6737 (1088). 
(7) Corbellini, Ital. 332,963, May ID, 1934; rm(. 1887, 1 2460. (8) leuek, PerJdiH, Undtiaote, 
J, Am. Chan. Hoc. 81, 1831-1836 (1929). (0) MeiaenheimDT, BeiiiiwaiiiH', Ber. li, 32-42 (1982). 
(10| Eekatraod, /. ptaU. Chm. (2) 88, 253-254 (1888). 

(Ill Buie, PureeO, Brown, J. Chan. Soe. 1134 , 106-171. 


3:4«00 8,6-DICHLOROHyDROQmilOIIS 
(p-Dichlorohydroquinone) 


CgHiOiOi 


Ban. VI- 800 
VIi- 
Vla-(845) 


Mf. 172’ (1) (2) 

170° (3) 

186° (4) 


[Set olw 2,8-dtc6Iaro6enMiuttione-l,4 (3:4470).] 


Cdorleaa ndla. from boilg. ai)., tbla. from CiHg, modinic pr. from acetone; qper. eoL nU 
aq., Bol. boilg. aq., veiy eaa. sol. ale., other, or warm AcOH. — Kublimee in ndk 
[For piepn. of 0 from 2,5-di«hlorobei»oqiiinDDC-l,4 (3:4470) by reduotn. with fiOi aee 
(&}) from chlorobenaoquiniinc-1,4 (3:1100) with hot cone. HCl (83% yield (0)) (4) or in 
CHCli with HO gaa (4) aee indie, rtfa.; from hydroquinonr (1:1590) with HCl -1- KGIQi 
(2| (7), in AcOH or better CHClg with Ch (poor yield together with 2,34aoiner) |6), or in 
MeOH with Ch (8) aee indie, refs.; from ohlorohydroquinonc (3:3130) with HCl -|- EClOa 
(68% yieid) aee (9): from 2,5-dichloro-p-wninophpnol (10) by diaxotization in H|B0e -|- 
ZnBOg aoln. and hydrolyaia of i he diazonium salt (10).] 

(For use of C aa an antioxidant and gum inhibitor in craclud gaaoline see (11); for use 
in aq. petroleum emulsion aa inaecliddal oil apray aee (12); for uae as vuloaoiution no. 
oBJoffitiir BO0 ^10} ■] 

C im pxid n with KsCrjOr or NasCrjOr + dil. HiSOg (7) (2) (0) (13) (14) or even with 
mmn HN0| at ord. temp. (4) yields 2,6dichlorobenzoquinone-l,4 (3:4470) q.v.--{Fqr 
atudlGB of oxidn.^uctn. potential of system C + eonwp. quhume aee (9) (15) (18).] 



a!48B0-a:47O0 


DIVISION A 


422 


0 2,6-DiGhliiriihydroqiiiiiaD^ dkcelite: colorlesB miki. from dil. ale., m.p. Hr |4| (17|. 
[Fhun C with AC 2 O (4) or from 2,5-dichlorobeiisoquiDcAe-l,4 (3:4470) in Ai^ + 
AoOH with Zn dust (17).] 

0 ZjMliGhloiohydToqiiincne dibenaoate: colorleBB wooly ndk from CS|, m.p. 135^ |4|. 
Ptam C on reflujdnK with BzCI (4).] 

0 2,6-Didilorohydroquininie dimethyl ether: cdorleea ndlfl., m.p. 126” u.c. (17), 125- 
127” ( 6 ), b.p. 261-263” u.c. at 744 mm. (16). [From 6 in dil. aq. NaOH on shaking 
with MC 2 SO 4 (63% yield ( 6 )), nr from hydroquinone dimethyl ether in AcOH with 
CI 2 (17) (18).] [This prod, with fumg. HNOi in cold dries not nitrate but oxidizes to 
2,5-dichlorobcnzoquinonc-l,4 (3:4470) (17).] 

8:Mi (1) Krafft. Her. 10. 800 (1877). (2) Ling, /. Chan. Soc. it, 558 (1892). (3) Fck, 2. 
Krisi. 91 , 481 (1903). |4| Levy. Schulte, iinn. 210, 148 150 (1881). (5) Rt&dler, Atm. 00. 
312-318 (1849). |G) Eekcri, Kudler. /. praki. Chem. (2) 104, 8;i>84 (1022). (7) Hammick, 
Hampson, Jenkins, J. Chm. Soc. 1098, 1264. (8) Plniek, Roezniki Chent. 10, 761-776 (1930); 
CmU 1001, 1 1428; C.A. 25, 1504 (1031). (9) ConHiit, Fieser, J. Am. Chan. Soc. 46, 2205-2206 
(1023). (10) Skraup, Steinnick (to Hhciiiisrhe Kumfer-Fubrik), Ger. 431,513, July 10, 1026; 
Cent. 1020, II 1462. 

(11) CLm-ke, Towne (tn Texas Co.), U.S. 2.023.S71. Dec. 10. 1935; Cent. IBOO. I 2071; C.A. 00. 
851 (1936). (12) Yales (to Shell Devclnpiuent Co.), U.l^. 1.778,240, Oct. 14. 19:{0; Crni. 1001, 
I 2799; CJt. 24, 5928 (1930). (13) Kehrmaun, Grub, Atm. 80S, 12-14 (1808). (14) Huiitescfa, 
Schniter, Ber. 2275-22S2 (1887). (15) Hunter, KvHlnes, J. Am. Chem. Soc. 54, 2874-2875, 
2878 (1932). (16) Kvalnea, J. Am. Chem. Soc. 56, 667-670 (1934). (17) Kohii. Gurewiterh, 
Monatah. 60, 135-130 (1930). (18) Uabcrmaiiu, Ber. 11, 1034-1035 (1878). (ID) Fisher (to 
Naugatuck Chem. Cu.), I'reni'h 740,978, Feb. 3, 1033; Cent. 1083, li 3134. 


COOIJ 

^ ntj 

r CbHACI Beil.l2;-468 

V 


172" 

(1) 

171-172" 

(101 

171“ 

(2> 

170” u.c. 

(») (S) 

160-170” 

(4) 

169” 

(5) 

166-168” 

(6) 

166” 

(7) 


3 : 4700 4-CHL0R0-8-METHTLBSNZ01C 
ACID 


Colorless ndln. from aq. ale., dil. AcOH or CbHr; eas. sol. hot aq.; eas. volatile with steam. 

[For prepn. of C from 4-chlom-l,Z-dimethylbenzRne (3:8675) by oxidn. with boilg. 
dil. HNOj (D = 1 . 20 ) (7) or with 20 pte. dil HNOj (I) = 1 . 10 ) in s.i. at 160” for 5-6 
his. ( 8 ) (by tills molliod C is always ar-romimnied by tlii' isomeric 5-chluru-2-methylbcnzoic 
acid (3:4670) separable by ila less sol calcium salt (1) ( 8 ) (7)) sr^ indie, refs.; from 4- 
chloro- 2 -methylbGnzHldehyde [Beil. VII-296] by air oxidn. see (4); from rhhiromelhyl 4- 
cliloro- 2 -inethylphcnyl ketone. (4-chloro-2-methylphcnacyl chloride) [UplI. VlI-306] by 
oxidn. with KMnOi see ( 2 ); from /9-chloroethyL 4-chloro-2-mcthy1phcnyl ketone (5) by 
oxidn. at 100” with mixt. of er^ual pts. cone. HNOji and aq. see (5); from 4-ch1oro-24iethyl- 
biphenyl |3) by oxidn. with CrOj/AcOH ( 8 % yield) see (3); from 1 -methyl-1 -(trichloro- 
methy])i 7 elohcxadiene^ 2 , 5 -one -4 [Beil. VIl-149] by treatment with PCIb giving 4^1on)-2- 
methylbenzotrichlorido, followed by alk. hydrolysis of the latter, see (9); from 4 -chloro- 2 - 
methylbenzoniirile, m.p. 67” (1) (10), by boilg. for 16 hrs. with 8 % aq. KOH see ( 1 ) (10).] 



439 SOUDS S:O00-3:47M 

Ci]i)oridii.wiihilk.KMitO4(7)arwithl0-30pto.diLHNOi(^ 1.13) in at. at UO- 

200° for 5 hn. (1) yields i-dilorophtbalic aeid (3:4390). 

C fuaed with KCHl jdeldB (7) 4.bydro]qr-2-tnf)tliylb6iiMie add [BeiL X-219], BLp. 173- 
I73‘ (7). 

Salta. NH.^, eaa. aoL aq.; KA-HjO, very eaa. aol. aq.; Cali.3HiO more aoL in aq. 
than oomap. aalt of Sn-hloro.a-iiwlhylbniaoic aaid (3:4670); BaAi.4H|0, man eaa. aol. 
aq. than calcium salt (for details see (1)). 

Methyl 4-clil(iro*2-methylbeiLzoate: unrecordryl. 

Ethyl i-chloro-2-methylbenzoate: oil, b.p. 253° (1), ^ 1.1626 (10)j nSe ^ 

l. 527015 (10). (From C in KtOH with HCl fois |1) or from the amide (see below) 
with ethyl nitrite in H.t. at 140° fur 4-5 Lrs. (1).] 

— — 4-ChloTO-2-methylbenzaniide: colorless ndls. from hot aq., from ale. or ether, 

m. p. 183° (1). [ObUl. indirectly by partial sapon. of corresp. nitrile (above) |1}.] 

I;47il (1) Claus, Btapclberg. Am. 274, 287-291 (1893). (2) Eiinr-kell, Ber. 41, 2648 (1908). 
(3) Hunrreas, Seikcl, J. Am. Ctu'm. Soc. SI, 82U (1939). (4) von Auwen, Keil, Ber. 88, 1690 
(1905). (.5) Mayer, Muller. Ber. 18, 2281 (1927). (6) Mayer, Albert, Schon, Ber. V, 1896- 
1299 (1932). (7) Krtigcr, Btr. 18. 1757 (1K85). {H) Claiw, Buyir. Ann. 274. 308 (1893). 
(9) von Auwers. .Talirlier, Ber. 65, 2167-2168, 2179-2180 (1922). (10) von Auwon, Horres, Z. 
pkyeik. Chm. A-148, 15-16, 18 (1929). 


'Cl 

3:4703 6,6,7,8-TETRACHL0R0.1,a,3,4. n/V^PH C,.fl,Cl 4 Befl-V- 
TETHAHTDROHAPHTHALESE ] | | "* V,- 

(6,6,7,8-TetraclilorotetraIin) ¥.-(386) 

H.P. 172’ (1) Bl>. 180° at 88 nun. (1) 

174° r3) 

[iSliw aha naphthalene tetrachloride (3:4750).] 

Cry at. from .Vc()H. 

|I''or prepn. of (' from 1,3,.3,4-trlrahydronaphtbalcne (totrolin) (1:7650) with Cl. in 
prea. uT 1. (U'i'^p yirld (:!}) at 15° in diiTiiKc daylight aee (1) (2); for fnrmn. in aniall amt. 
from tetralin during propn. irf 7H‘hlon>-I,2,3,4-lntraliy(JrnnBplithalenp (^-cfabrotetralin) 
with Cl, in prN. nf 1, at 10° ape (I ).) 

C with 2Bri in bnilg. yirhla (1) ].2-dil)mmo.5,G,7,K-k‘trachloronaphthalene [BeU. 
¥>-(.188)1, m.p. 142° (1), which witli ole, (7) NaOEt givra (aim. quant, yield (1)) 1, 2,3,4- 
iGtrachluronaphthalciie [Bril. V2-(446ij, m.p. 108". 

S:47N (1) von Braun, Ber. M, 2337 (1023). (2) Wynne, J. Chm. Bee. IM, Ql, 


3:4704 a-CHLORONAPHTHOQUHfOEE- 

(3t<}hlnn>.d-naphtho(|uinoDe ) 



BdLVn-730 

vn,- 


HJ>. 178° (II (2) (3) 


Red ndb. from CHCl,. — Sol. hot ale., AcOH, C«H,, CHCl,. 

[For prepn. of C from /)-naphtliol (1:1.'>40) by cemvenion with Cl. in AoOH (2) to 
l,l,3,4-tetrnohloro-2-krto-l,2,3,4-trtrnhydronBphthalene [Beil. VlJ-371] (Ifta, of mono- 
hydrate from aq., m.p. 00-91°; anhyilrous Ifta. or ndla. from hot Igr., m.p. 101-103*) 



3:4y04ra:4M5 


DIVISION A 


4M 


folkmd by treAtment wi& aq. NatfCOi (2) (S) (ovanfl yield df 6 ii 56% (4I)- Vot prqm. 
df t from na,phthoqum(me-l|2 (1:0062) ^th ds in AoOH (1) or from l,3<4liohliirD> 
iiephtliol-2 (3:1990) by oxidn. with ocmc. HNOb in AoOH (3)i aee indio. refe.] 

C on reduction with SO^ in AoOH pvoi (1) 3 -ch] 4 iro-l, 2 -dihyilroxynaphthalene [Beil. 
VI-975}, edorlBBB ndls., m.p. llO-ll?” (1|. 

jC GO oxidn. with aq. Ga(OCl)i undergoee rapture of the quinoid ring and a aubeequent 
Boriei of changrB (5) resulting in formation d (phthBlidyl-3)-dif!ihloroaoetio add [Beil. 
XV11M19], this, of monohydrate from aq., anhydrous ndls. from GbHbi m.p. 157^, ao- 
eompajued by some 2,2-diGhloroindaiidioDe-l,3 [Beil. Vll-696, Vllr(375)], m.p, 124^-126^] 
|C althoui^ insol. in aq. NaBCOg gradually disBolves in dil. aq. alkali with conversion 
(1) to 3-chloro-2-hydroxy-naphtlioquinone-l,4 (3-clilaro-4-hydroxynaphthoquinone-lj2) 
[Beil. Vlll'^], yel. ndls. from ale., m.p. 215°.] 

[C with ale. NHa on htg. gives (1) 3-chbro-^hydroxynAphthoqoinone-l,4-iniine4 (3- 
0hlon>4-Bminonaphthoquinoiic-l,2) [Beil. Vlll-30.5], m.p. abt. 260°.] 

[C with ale. aniline on htg. similarly gives (1) 3-chloro-2-hydroxynaphthoqiiinone*l,4- 
nnil4 (3^oro4-anilino-naphthoqumone-l,2) (Beil. XlI-225], yel. ndls. from AcOH, 
m.p. 253^1 

C with 2,3,-dimethylhutadiene-l,3 (1:8050) in spec, purified CHClg in s.t. at 100” in 
dark for 1 hr. readily forms (70% yield (4)) a Diels-Alder type adduct CigHigOgd, lemon- 
yel* ndls. from ether/pet. ether, m.p. 87-^°; this adduct is unstable even at 10° and in 
alo. or ether soln. on shaking with air loses HCl and is oxidized (by loss of 2 hydrogen 
atoms) giving (87% yield (4)) 2,3,-dimcthylphonanthrBquinonp, m.p. 237-238° u.c,, 
242-243° oor. (4|. — For study of reaction of G witli excess 2,3-<limothylbutadieao-l,3 
(1:8050) giving 36% yield uf a halogen-free prod, of m.p. 135° sec (6|. 

S-Chloronaphthoquinone-lyfi-oxime-l (S-chloro-l-nitrosonaphthol-S) [Beil. VII- 

721|: yel.-red ndls. from hot ale., m.p. 167-108° dtMs. (7). [Propel, indirectly.) 

1:4704 (]| Zincke, Ber, 18, 2497 (1886). (2) Zinrke, Kegel, Brr, 81, 3550- 3552 (1886). (3) 
Zincke, Kegel, Ber. 81, 3380. 3386 (1888). (4) Ficser, Dunn, J. Am. Chm. Sm. 58, 1019-1020 
(1037)* (5) Ziucke. Rchniidt. Ber. 87, 737-730 (1804). (6) Fiencr. Dunn, J. Am. C/im. Boc. H, 
1021-1024 (1937). (7) Zincke, Schmunk. 257, 140^145 (1800). 


4705 fi-CHLORO-Z-HYDROXYBENZOlC 
ACID 

(5-ChloroBalicylic acid) 


COOH CrHsOia 

cr 


HP. [176’ 

173’ 

173.6’ 

173-173’ 

17*’ 


( 1)1 

( 2 ) 

(3) 

W 

(«) (0) 17) (8) 
(9) (22) (27) 


HP. (eonid.) 171-173.5’ 
170-171* 
16B” 

167.5’ 

167-168’ 


BeU.X- 10* 
Xi-( 47) 


(10) 

( 11 ) 

(12) (13) 

(14) (IS) (16) 
(17) (18) (19) 


Cokuteas odb. from aq. or ale.; ml. in 1100 pts. aq. at 20° and in 80 pta. aq. at 100* (17); 
eaa. aol. ale., ether, C!,Ht, CHCl., AcOH; spar, sol. Igr. — Vcdatilo vith ateam (12). — 
Showa aterautatoiy propa. 

(For prepn. of C from p-chlorophenol (3:0476) in CCl, with aq. NaOH (very amall 
yield (16)) in prea. of Cu (10) or in CCI, with alo. KOH in a-t. at 140’ for 6-0 hra. (17) aan 
indie, rah; from dry aodium p-ehtorophonolate with GO, at 140-150° under preea. aee (12) 
(20); from aaliqylie acid (1 :0780) with Cl, in C8, (65% yield (38)) (3), in MeOH (21) or 
£tOB (22) (much 3,6-dichloraaalieylic acid (3:4035) alao being formed), in Ao^ (8^ 



MK2DB mam 

yMd H)) or in nitnlieiiHDe «t W-60° (23), or with CAlCIi in auitabk Khwms ip% 
^ ( 2 )), or by lit» with SbCU (14) or with HC9 + 30% Wk (6^0% jMA | 6 }), «• 
indie. iBfBtj from numo K salicylate in aq. with Cls (24) or frain di-’potaBsiuni salicylate 
with KOCl ( 1 ) (much 3,5-(iidilorQ6alicylic add (3:4036) beiuig ei*n fonned) aee indiCi 
ief8.| 

[For ivnpiii of C from 5-eh]oro-2-aiiunobenzoic acid (5^hloroanthranilio aeid] {BeU. 
XlV-<365] with nitrous acid at 50" see (11); from ^aniino-2-hydrosybmiSQic 
aalic^lic acid) [Beil. XlV-570, X1V]-(650)| via diasotization and use of CuiCh teactn> 
(62^71% yidd (16)) (25) see indie, refs.; from 5-ehlon>-2-hydiuiEybcmzonitrile (BeiL X* 
104) by hydroly^ with H 2 SO 4 see (13): from ethyl &ehloro-2-hydit)]i;ybeDzoate (see bdow) 
by hydidysia with KOH see (7) (25); from 5-chlorcH2-meihoxyben8oic acid (see bdow) by 
dcavafe with cone. HI see (10); from chloral-S^hlorosalicylamide (see below) by hydro)yMi 
with 10% NaOH see (26); from S-chlorosalicylin by oxidn. with KjCi^t + Q1SO4 {^} 
or with KMnOi followed by acid hydrolysis |9) see indie, refs.; from 6-ehloro-2|3-dunetl9)* 
chromone (27)i 6-chloro-2,2MliphenylchTomone (2H)| or 7- f.h1n ro-l 
(5) by alk. hydrol. see indie, refs.) 

[For use <A various esters of C as mothproofing agpnts (29), as insecticides (30), or ss 
plsatioisers (31) ( 22 ) see indie, refs.; for studies of bactericidal power of C see (33) (34); 
for study of fate of C in animal body see |.H5).] 

[C on electrolytic reduction in aq. ale. HtSOi yields (36) 5-chloro-2-hydroxybenSiyl 
alcohol [BelK Vl*893], m.p. 93" (36); C on reductn, with Na/Hg as directed (16) yields 
5-chloTO-2'-hydro39benzal(lehyde (3 : 2800).] 

(C with FClfi (37) in Igr. (38) yields 4-eh1oro-2-ch]nroformylphcnylpho8phoryI dichloridc, 
Cl.C 0 .C 6 H 8 C 1 . 0 -P( 0 )Cl 2 [Beil. X-103], oil, b.p. 183-184" at 13 mm. (36); C with PG1| 
yields (38) 4-chloro-2-chlorofonny]phcnyl metaphoephiie, Cl.C0.CeHaCl.O<P:0 [Bdl. 
X-1031, m.p. abt. 55-57", b.p. 155-156" at 14 mm. (.28).] 

[C witli CISO 3 H at 50-70" yields (39) 3-chlQrosulfonyl-5-chloro-2-hydroxybenscnc acid 
(Beil. Xli-(106)], pr. from AcOH, m.p. 206-207" (39).] 

|G with HNO 3 + cone. H 2 SO 4 at 0 " (23), or C on warming with fumg. HNOs ( 22 ), or 
C in AcOH treated with 5 pts. fumg. HNO] in AcOH (40), yields d-chloro-S-nitro^cylic 
acid [Beil. X-12U], pale 3 ^ol. ndls., m.p. 162-163" ( 22 ); note that by loss of COz and further 
nitration 4^hloro-2,6-dinitrophGnol [Beil. VI-260, Vli-(128)]j yel. ndls. from aq.i m.p. 
80" ( 22 ), is also formed.] 

[C in ale. with Iz + HgO gives (41) 5-chlorf>-x-iodo-Balicylic acid, colorless ndls. from 
hot dii. ale., m.p. 224" al. dec. (41); C in alk. with Is/Kl yields (25) by loss of COji and 
further iodination 4-chloFO-2,r>-diiodoplienol [Beil. YIi- (112)1, yellowish ndls. from ale., 
m.p. 108" (25) (ethyl ether, m.p. 69", acetate, m.p. 127.5" (25)).] 

C in aq. soln. gives with FeCla a violet coloration. 

Salts. LlI 2 H 2 O (K) , Nai ( 8 ) (12), KA ( 8 ) all eas. Bol. aq. ; CoAz.SHzO (14), BaXz-SHzO 
( 11 ) (12) (14) (17) (18) see indie, refs.; PbAz (11), AgA ( 12 ) (18), insol. aq. 

O Methyl 6 -chloro- 2 -hydrozybenzoate (methyl fi-chlorosaUcylate) : ndls. from ale., 
m.p. 50" ( 1 ), 48" ( 7 ) ( 12 ), b.p. 249" si. dec. ( 12 ). {Yrm C in MeOH with HQ gas 
(12), or from AgA with McI (1 ): also from methyl salicylate (1 : 1 750) by chlorinatiaii 
with methyl -V iV^-dichlorocarbamate in AcOH (44).] 

Bth^ 5 Hdiloro- 8 -hydroxybeiizoate (ethyl fi-chlorosalicylate): ndls. from ale., 

25" (7). [From ethyl salicylate (1 : 1755) with SOjgCb (7).] 

J 6*Chloro-3-metho^benzoic acid; ndls. from aq., in.p. 82" (42), 81-82" (10), 80H81^ 
(4) [Obtd. indirectly from 2-methoxybcnsoic acid (1 :0685) in AcOH with Cls (4), 
or from 5 -chloro- 5 ^methoxybenaonitrile by alk. hydrolysis (43).] 



8:4TO6-S:4707 


DIVISION A 


486 


0 A^SUoioJ-ediinvtnaMic add: Ifta. fnan dil. alo., atp. US’ (7). 

O 6-Clilgn>-li4Geto^Hialc add: er}«t. from C|H|, m.p. 146* (sl, 148* (42), 142° (25). 
[FVom C with AoCI (42).] 

0 5-Ch]eco44iydniqrbanzaiiiide: Ifta. from alo. or C|H|, m.p. 226-227* (26) (13), 
223.5-224° (7), 222-223* (8). [II>om methyl or ethyl S^oraeaUoylatea (above) with 
ale. NH| (7).] [Thia amide with chloral (3:5210) givea on warming (26) chloral-d- 
ehloro-2-hydnM7beneBmide, ndla. from C|Hg, m.p. 148-149° dec. (26).] 

I:«7M (1) LuBor-ColiD, Schultar. Btr. 38, 3800 (1905). (2) Neu, Ber. 73, 1511 (1939). (3) 
HUbner, Brenlnn, Ber. 1, 174 (1873). (4) Hirwr, Rima, Qayanluir, f'roc. Indian Aead. Sei, Ar-% 
211-212 (1038). (5) Hall, Flout, J. Chent. Soe. 1933, 234. (6) lieulier, Fiuet, Btdl. toe. ehirn. 
(4) 41, 1363 (1927). (7) Manara, Gaa. Mm. Hal. 2i, 1 340-347 (1899). (K) Smith, Ber. 11, 
1226-1227 (1878). |D) vm Wawern, Arch. Pharm. 336, 607-598 (1807). (10) Peratoner, 
Condorelli, Gaa. ehm. Hal. 38, 1 211-212 (ISOS). 

(11) HObner. Weiw, Ber. 8 , 175 (1873). (12) Vornbolt, J. iirail. CAn». (2) 31, 19-22 (1887). 
(13) Bilta, Stepf, Ber. 37, 4026-4027 (1004). (14) Beilateln, Brr. 8, 816 (1875); ilnn. 173, 285 
Note 2 (1875). (15) Sen, lla,v, J. Italian Chau. Soe. 3, 176 (1932). (ID) Well, Traun, Muroel, 
Bor. «, 2604-2665 (1022). (17) Haaee, Ber. 18, 2190-2102 (1877). (18) Yivser, Arek. Pharm. 
336, 540-650 (1807). (19) Zritoer, Landau. Ger. 258.887, April 17, 101.1; C<n<. 1313, I 1641- 
1642. (20) Chem. Fabrik von Hcyden, Gor. 33,035, May II), 1885, PrieMnder 1, 234 (1877 (87). 

(21) Flaiek, Roaniln Chent 18, 761-770 (1D3U); C’cnl. 1331, 1 1428; CJL. 26, 1501 (1931). 
(22) Smith, Peirce, Am. arm. J. 1, 176-lKl (1870/80); Ber. 13, 31 30 (1880). (2.3) B.A.8.F., 
Ger. 137,118, Nor. 20, 1902, CetU. 1M3, II 1439 1440. (24) Cuhiiurs. Ann. ehirn. (3) IS, 108- 
111 (1845); Ann. 63, 341 342 (1841). (25) lIrrimuuH, Giriid, Vonijd. mid. 186, 165:1 1565 (1928). 
(26) Hirwe, Bana, Ber. 72, 1351-1352 (1030). (27) Simimis Srlmhmaim, Ber. 63, 1144-1146 
(1917). (28) U'ittia. Am. 446, lOU (1025). (20) l.G.. litit. 2M.42.'>, Seitt. 7. 1027; French 
036,973, March 29, 1028; (‘tnl. 1929, 1 431. (39) I.G., Ktciich 702,768, April 10, 1931; Fenl. 
IMl, n 3630; Auatrinn 125,712, Dec. lU. 1031; Ctnf. 1933, 1 2886. 

(31) Grether, DuVull (t>i Dow riiciii. Co.), U.S. 2,108,583, April 23. 1040; V.A. 34, 5066 (1940). 

(32) Grether, DuVall (to Dow Chem. Co.), U.S. 2,234,974, .March 11, llril; t'.A. 36, 3738 (1941). 

(33) Dehiuney, J. pharm, ehirn. (8) 36, 2.14-206, .545 560 (1937); (8) SB, 177-216 (1937), Crnl. 
IBSth 1 2019. (34) Kechnix, Piucl, Ball. eci. phannacol. 34, 486-487 (1927) ; Crnt 1937, II 2GS4; 
CJL. 33, 443 (1928). (35) (liriNl, J. pharm. ehtm. [h) 9, 513-520 (1920); (Vnf. 1939, 11 1815; 
C.A. 34, 103 (1930). (36) Mettler, Ber. 39, 2939 (1906). (.37) Akt. Ge». fUr Aiiiliiilaltrikatiun, 
Ger. 89,656; FriedlUnilcr, 4, ISO. (38) Aiiwli&ta. Aii«parh, .Inn. 346, 318-323 (19(16). (39) 
Bayer and (hi., Ger. 204,786, Sept. 23. 1913; (Vh(. 1913, II 1350. (40) Itcf. 38. pp. 338- 339. 

(41) Smith, Knerr, Am. Chm. J. 8, 95-90 (1S8<>). (42) Aiiarhutz, Ann. 367, 263 (1909). 
(43) Brand, ^bet, J. prakt. Chim, (2) 131, 207-208 11028). (11) Hriuaiiuh. ('hnbrier, Vompl. 
rend. 311, 400-402 (19411; Ghabrier de la Saulniere, Ana, chim. (11) 17, 353-37U (1942); C.A. 
38,3255(1944). 


3:4707 8,E,4-TRICHLORO-2,4-DIMETHrL- 
PHEHOL 

frriehloro-m-4-xylcnol ) 


M.P. 174* (1) 


on ri,n,0(Ta Beil. VI — 
ciAciis VI,- 

cl Xi 

CITa 


Pale yellowish ndla. 

[For prepn. of C from 3,5,6-triGbloro-2,4-diinGthylanilino (1) via diazotization and 
hydrolysis (yield not stated) see |1|.I 
(For prepn. of basic Hg and Bi derivs, see (1).] 


0 S,6,6-Tridil(irD»2,4-dimethylphenol methyl ether: m.p. 91.5^ (1). [From C with 
MezSOi + aq. alk. (]}.] 

0 S,6,6-Tiichloro-2,4-dimethylpheaol ethyl ether: m.p. 53.5° (I). 

0 S,6,6-Trichloro-2,4-ilimethylphenyl acetate: m.p. 86° (1). 

S«6,6-Tficliloro4,4-dimeihy]pheiiyl benzoate: unreported. 



427 SOLIDS 3:^707-3:4711 

1:4m 01 Buna, Borgmaim, Coioini Cetkodon. UkdnMva, 7, 270-280 (102D; Can£, IM 1 
1171; C.il. 12.4508(1028). 

3:4709 3,4,0-TRICHLORO-8,5- OH GbHtOOs Beil. VI — 

DlUBTHyiPHENOL C1('''*^^CH8 VIi— 

(TrichJofo-p-xylenol) Vljj-(407) 

CH3k 

01 

M.P. 175° ID 

Pain greenish ndls. From ale , AeOH, or pet. eth. or by sublimation. — Readily sol. in 
ether, CaHo, or CHOI3; lees sol. ale. or other org. solvents; insol. aq. — Volatile with steaio. 

|l«'or prepn. of C from ;i,4,r).trichlnru-2,5-dimcthylaniline (1), via diazotization and 
hydrolysis (yield not stated), see (1).] 

[For conversion of C to basic Hg or lii derive, see (!)•] 

O 3,4,6-Trichloro-2,6-diinethylpheaol methyl ether; yellowish mils, from dil. alo. or 
pet. ether, m.]). 91° (1). [hVom C with Me2iS04 + hot aq. alk. il|.| 

(D 8,4,6-TriGhl(iro-2,6-dimethylphenol ethyl ether: aim. colorless cryst., m.p. 79° (I)- 
[From C with Kt2S04 + hot arp alk. (D-l 

(D 8|4,6-Tridiloro-2,6-dimetliylphenyl acetate; pr. from ale. + ether, m.p. 103° (!)• 
[Fnm C with Ac^ (10 pt«.) -|- trace of H2RO4 on htg. ID*) 

(0 S,4,6-Trichlaro-2|6-dimethylphenyl benzoate: hexag. pr. from ale. or pet. cither, 
m.p. lOr ID- [From C with benzoyl chloride -f aq. alk. (1).] 

3:4729 (1) Bures. llul>e^. CoHretion CztThrmlfni. f^hm. Commvn. 1, 648-657 (1920); (7.4. 24. 1651 
(1030): also in C'tuopis Ci'i^hoitlav. Likdmiciva, 8, 225*231, 25S^264 (1928); CtrU. IMP, 1 506-507; 
C.A. 28. 3674 (1929). 


d,FK«/«'-DICHLOROSUCCINIC 

COOH 

C4H4O4OIJ 

Befl. n - 61B 

ACID 

(fz/?f»-r)ip|iIon»Mjecinic arid; 

Il-fll-OI 

1 


ni-(S87) 

isodichlnro-suecinie acid) 

Cl-C-H 




(\X)H 




M.P. 175° u.c. 

174-175° dec. 

173° 

170-173° cor., dec. 
170° dec. 


(1) |2) (4J (12) 

(5) Ifi) 

(7) (S) 

(91 

| 10 ) 


[iScc dlso 7neSfH*,i*^*djrA?oro5WfY*fWK' erwi (3:4930).] 

Crvsl. from other + pet. other. - C is much more aol. aq. than ila wmwd stereoisoiiier; 
e IT KK) CP. said. :mi. soln. of 0 at 0° conts. 64.0 g. C (8) ; C is eas. sol. ether, less so in alo. 
[For prepn of C from disodium salt of fumaric acid (1 :0S95) with Ofein satd. Nad soln. 

(note that as a side reactn. snnic addu. of HOCl also oceuis leading to » » «% 

chloromalic «id, and that under sinuc (caprieio.^) oirciin»t«n<« the 
as 90% (0) of the mrsestereoisomer (a:4930)):fn)ni maleicanhydnde (1 0^) mCaby 
addn a, in sunlight CnUoweii by hydrolysis 

acid (Beil. lV-487, IVr(901)l in aq. HCl soln. with NOQ see f2), from bensoqumom 



8:4711-3:4718 


vtvjsm A 


(Mloride [Beil. V114I73] (13) or tdaqumoDe dieUmide [BeO. 7IM7Q] (13) by osddn. nitt 
eq. KMitOi (or BeMoOi) at 0” see (3); from -dieUoroBuoiiiiiyl (di)DhlDride (3:0376) 
by aq. bycbolysis see (14).] 

C behavea aa a nonDal dibasie acid: titration with atandard dil. aq. alk. givea Neut. 
£q. 93.5. - For study of add atrongth (Ki - 372.0 X 10^ at 16^ K% m lg.O X 10^ at 
16.7^ (8) cf. (15); for study of conductivity see (4). 

[Salts ((tf metah): (fmt)Ji.2E20 (10), Kai.H«0 (6), Kia.2H20 (6), CaA. 2 >iH 20 (10), 
BaA.7H|0 (10), CuA.2J^HsO (10), all eaa. sol. aq.; SrA..7H20 (10), sol. in 15 pts. aq.; 
FhA.3HsO (10) spar. sol. aq.] 

C on boilg. with aq. (12) or with aq. KOH (7) (6) or aq. acid (6) loses 1 HQ yielding 
ehlorofumaric add (3 : 4853) ; for study of rate at 25° see (7) (16). 

[K|i in aq. sola, maintained at neutrality at 100° yields mainly (6) d,l-taitaric add 
(1:0550).] 

C with PQfi (2 moles) gives (100% yield (14)) d,l-a,a'-dichlorQBucdnyl (di)ehloiide 
(3:0395), m.p. 39°. 

(D Dimethyl d,f-«t,a'-dichloro8ucclnate: m.p. 43° (see 3:0485). 

Diethyl d,l-a,a('-dichlorosuccioate: oil (see 3:9578). 

Add Bait of C with diZ-a-phenylethylamine: pr. from aq., m.p. 149-150°, np. 

htg. (6); satd. aq. soln. at 25° conta. 18.67 g./liter (6). [For details of resolution 
of C with opt. act. oe-phenylethylamine see (6) (1); note inddentally that, although 
m.p. of C is 175”, tho m.p. of each of the opt. act. stcrcoisomcric forms is lower, vis., 
164-16r dec. (6), 168° (1).] 

1:4711 (1) TimniermanB, van Lancker, Jaffa, BvU. soc. chirn. Bdg. 48, 39-46, 63 (1930). (2) 
Kuhn, Zumstdn, Ber. 61, 485 (1926). (3) Dimroth, Ebor, Wehr, Am. 44i, 136-137, 145-146 
(1926). (4) Michael, Bunge, Ber. 41, 2912 (1908). (5) Aminoff, ArHii A'emi, Jlfinarol., GwU 
7, No. 9, 5 (1918) ; Cent. 1019, III 319; C.A. 14, 2119 (1920). (6) Holmbcrg, ArMv Minrrd., 
<M. 8, No. 2, 33 (1920) ; Cent. 1991, 1 830; C.A. 11, 2116 (1922). (7) Robinson, Lewis, J. CAem. 
iSoc. 19U, 1260-1262. (8) Kuhn, WagneisJauregg, Ber. 91, 484, 487-497 (1928). |g) Kuhn. 
WagneisJauregg, Ber. 61, 501, 518-521 (1928). (10) van der Riot, Ann, 969, 219-222 (1894). 

(11) Terry, Eichelberger, if. Am, Chm, Boc. 47, 1068, 107G-1077 (1925). (12) Michael, 
TisBot, if. vnJki. Chm,, (2) 49, 392-393 (1892). (13) Clark, Am. Chem. J. 14, 556-557, 567-568 
(1892). (14) Luts. J, Am, Chm. Soe, 41. 1110 (1927). (15) Holmberg, J. prakt. Chm. (2) 
81, 164-165 (1911). (16) Holmberg, 3. pAyeik. Chm. 79, 165-167 (1912). 


8:4713 8,4,e-TRICHLORO-3,5- 

dmethylfhenol 

(Trichloro^mF5-xyleaol) 

MJ. 177-178° (1) 

178-'177° (2) (4) 



Ydlow ndls. from It. pet. 

JFar prepn. of C from S.&dimethylphenol (m^xylenol) (1 : 1455) with Qi in hot GCU 
(87% yield (1)) or by action of QSOsH + cone. HQ + HsOi (2) see indio, rofs.; for formn. 

from 3,5-dimethylphenol-2,4-bu-(8u]fonyl chloride) (2) by p^minaiy KOH hydrolyeis 
followed by action of cone. HQ + 30% HA see (2) d. (4),] 

C with fumg. HNOs is oxidised (M% yield (1)) to 2,6-diohloro-3,5-dimethylbenso- 
quiiioiie-1,4 (3,5^‘ohloiwnFxyloquinone), yd. Ifts., m.p. 177-178” (1), 178” u.o. (3). 

jC with NaNOi in AcOH at room temp, gives (48% yield |1)) of a md. cpd. eontg. 2 
moles 6 + 1 mde of 2,64lidil(ffo-3,5-diinefhylbaiBoquini»e-^ (above), oiimflon eubei 



tan OOUi 
W <«.] 


flcajw 

7 «Bow at 118-119^ mthmit oteltitig, bnt (ttri&g ikmly fiNiffl Uft- 


|j47M (1| Baiford, Kainr* J. Org, Chm. 4, 504, 687 (1930). ^2} Katete, Lehr. Monoid. 
«, 239-2« (1984). <3) j^n^hke, /. prakt Chm. (2) 124 (1890). (4) Leitt» AniUn 

farhm-ind. (Aim.) 4» 77-84 (1934) ; Cmt. IW, 1 1365; not in €JL, 


3:4715 S-CHLORO-S-MSTHTLBBlfZOIC 
ACID 

MJ>. 178^ ID 


CXX>H 



GiHfO^ 


B0IL1Z-47B 

m- 


Ndla. from dil. alo. 

[For fomm. of C (in very bduJ] yield) from 5^ddoro-l,3H]imethyli7clofaexadiiil&8^3 
(6-chloro-1.2^hydr(Hnrxylene) [BeU. V-119, Vi-(64)1 by oxidn. with boilg. 30% HNOi 
Bee_|l).l 

• C on oxidn. with KMn 04 gives (1) S-chlorobonzenedicarboi^lic acid^l,3 {5-ohloroiscH 
phthalic acid) (3:4960), m.p. 278” (1), together with a little S-hydroj^bensenedioBiboi^lic 
acid-1,3 (5-hydroxyiBopbtlialic acid) [Beil. X-ri04, Xi-(257)], m.p. 288”, 

1:4714 ID Klagee, Knoevonagel, Brr. 28, 2045-2046 (1895). 


3:4780 S-CHLORO-S-HYDROXYBEBZOIC 
ACID 

M.P. 178-179” ID 
178” |2) 16) 

177-178” |3) 

176-177" |3) 

175” (4) 

169-170” |5) 

ColorlesB cryat. from aq. Iloniz. const, of C at 25* » 1.40 X 10^ |6)]. 

[For prepn. of C from 6-ehlciro-3-aminobcnznic acid [Beil. XlV-412, XIVi-(565)] via 
diaaotization and boilg. with aq. (yield: 60-70% (4) 10% (3)) see indie, refs.; from frammo- 
3-hydroxybenzoic acid [Beil, XlV-591] via diazotization and use of CuzCls (?) see (Di from 
6-chlaro-3-liydroxytolucoe (3:1535) via conv. with POCla to 4rch]oro-34nethylpheiiyl- 
phosphoric acid, oxidn, with KMn ()4 to 4-chlon><l-carboxyphenylphaB£h(irio add, and 
finally acid hydrolysis to'C soe (3); for foimn.^of C from methyl ether of C (see bdow) by 
deavage with HI see (5), from ethyl ester of C (see l^elow) by hydrolysis with 35% EOH 
see (2); from m-hydroxybenzoic acid (1:0825) with Cls in MeOH |7) or in AoOH (1) see 
indie, refs.) 

[C on distn. with Ba(OH )2 yields |5) p-cblorophenol (3:0475).] 

[6 with cinnamic acid (1 :0735) in cone. H 2 SO 4 + & few drops fumg. HsSOi (18% SDi) 
gives (29% yield |3|) anthracoumarin, golden-yel. ndls. from AoOH or by subliiitotiooy 
m.p. 274” (3).] 

0 Methyl 4«hloro-5Jiy«lniiybenzoate: this, from dil. ale., m.p. 100” (2). [From 6 la 
MeOH with cone. H 2 SO 4 12|.] 


OOOH 

t)- 


C7H,OiC1 


Bd.Z-143 

Ii- 



S:4726-8i47M 


DIVISION A 
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BBijl •4hl9to4-liydiH]^ai»itte; not spedfieBltf ohatuteriwd. (For foitim. 

(togethar with the ieomerie ethyl It^hloro^ydrozybenzoate) from ethyl mJiydnny^ 
bemoate (1 : 1471) by Htn. of SOtCh see (2).J 
— ~ 8-Chlen-8-methoiybenzoic odd: ndk. from AcOH, m.p. 173.5° (9), 170-171° 
(2) (8). (Frepd. indirectly from methyl ester (above) with Mol + MeOH/KOH, 
followed by hydrolysu with 35% KOH; also from 6-chlonh3-methoxytoluene by 
oddn. with KMn 04 (5), or from &<diloro-34nethoxybenialdehyde by oxidn. with elk. 
KMnOi (8M 

1:47m (U Bom. Bor. (rail. rAim. 44, G38 (1»2I). (2) MBnara, Gatt. dam. UaL n,l 376-379 
(1899). (a) Miniov, Ripiier, MqiuM. 48, 76-80 (1021) ; J. Jiuu. J'hni.-Cluim. Hoc. M, 073-679 
(1922/23); (/»>(. 1914, 1 905. |-1| Minaev, J. Jim. /‘hyi.-Chem. Set. 38, 113-118 (1926); Cent. 
16M, U 2295. |5| Peratoner, Couclordli, Can. ciim. Hal. 88, 1 214 (1898). (6) Onppadoro, 
Con. dkin. itnl. 88, I 547 (1002). (7) llasok, Xermihi CAim. 19, 761-776 (1930); Cent. 1181, 
I 1428; C.A. 83, 1504 (1931). (8) Hodgaao, Benrd, /. CA«m. Sec. 1189. 154, (.9) Giliwn,' J. 
Chm. See. 19M, 1428. 

3:4725 14,1.3-TETIlACHLORO-2< CiHaCU BeU.M26 

IDIHIIPROPANE CQi-O-CCSi Ii- 



U.P. 178.6-170.6° (1) BJ>. 102° cor. at 1176 mm. (1) 

C can be purified by sublimation or by rrcrystn. from ale.; difficult to Bcparate, boweTcr, 
from l,2,3-trichltira-2-inethylpropanc (li;.58K5), b.p. ir>2-lG;i.r (1). — C is easily volatile 
with steam; cas. sol. ulc. or dlior. 

[For formn. of C (toKotlier with other products) from 1,l,2-trirJdoro-2-metb3rlpropane 
(3:5710) or from fcr-hutyl rbloride (3:7045) with CIm .wr (1); for formn. of C tof^ther with 
other products) from /^,/f;d-iricbluro-fcr-bLitvl alculuil (" ('bloretonr ") (3:2662) + PCls 
see_(2).l 

G on htg. in s.t. with aq. at ISO*’ yields (3) ohcliloroisoiiutyric acid (3:0235). 

3:4725 (1) Roam, Nelsou, J. Am. Chmi. sS«p. 5«, 1027-0)20 {im). |2) Willicprodt. Diirr, 
Ber. Ml 536- 54U (18S7). |3| 'VVilli'eriuIt, Dun, J. prakt. ('hm. (2) 31, 284 


3:4740 lilAiSiS-PENTACHLOROPROPARE 
(uTiaynr .-Pentuchloropropane) 


TI 

I 

ClCHz^^-CCls 

cli 


CaHsGli 


Beil. 1-107 

Ii- 

h- 


M.P. 179-180° (1) 

178° (2) 

ColorlcHB ndls. (from hot ale.) with camphoraceous odor. — tSuhlimes readily. '—InsoJ. 
aq.; ad. org. solvents. (New cumml. prod. (1!)42) in U.tS.A,] 

[For prepn. from ljl,l-trichloropropcne^2 (3:5IM5) by octi^ of Clo in diffuflc light see 

dll 

[For use aa plasticizer with cellulose acetate films see |31.] 

3;474i (1) Victoria, Rec. Iran, rittm. 24, 2^2 (1905). |2) Henry. Rec. trm. cAun. 24, 342 (1905). 
(3) Spleen, Ltd., Hand, Brit. 279,139, Nov. 17, 1027; French 126,166, Auj;. 4, 1927; Cent, IM, 
1 770. 
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t:4T4»4:4y4S 


at494S 4^,«-TRICBLOll0.a> 

dudtbtlfhbrol 

flViddoro-A-S-j^leiiol) 

HJ. IBO-lSl" U) 

Ndh. from dil. ^c. nr It. pet. 

[For prepn. of 0 from &H*loro-2,3-dimeth3rlpheniil (Mtbrooa-x^dmud) 0:2115) with 
Cb in It. pet. ether 80o (1 ).| 

4,6,6-TriG]ilMO-30-dimet]i7lphenyl acetite: unreported. 

ID 4,B,6-TriGhliHo-l0-<liiiietl(]rl^enyl benzoate: m.p. 128-129° (1), 

l:4f4S (1| Hiokd, CoUiua, AyHne, J. Chan. Sue. in, 2B71 (1923). 



3:4745 S-CHLORO-B-HlSROmERZOIC COOH 
ACID < 

(S'f'bloraealicylic acid) 

HJ>. 180-183° (1) 

180° (2) (6) 

178' (3) 

170' (4) 



c,H(Oia 


Ml. X- 101 
Xi-( 47) 


Colorlree ndk. from aq. nr dil. ale. ; IDO pts. aq. at 3.5° die. 0.8 g. C; eae. eol. ak., AcOH, 
or CHClsi. — Volatile with steam; sublimes with slight decompn. 

[For |>rc)iii. of C from o-cliluni))h(‘Dul (3:5!)N0) by treatment of dry sodiam ealt with 
C()g at llO-I.W' under press, see (3|; from 5-8ulfn-2-hydroxybpnsnic acid (5-aulfosalieylie 
acid) [bcil. XI-lll, Xli-(108)1 in AcOH witli Cb followed by hydrolysis of the reeiiltunt 
3-chluro-2>hydrnxy-5^fobensoic iicid a-ilh gujxrhpated steam (72% yield) see (1); from 
chloral-S-chlorosalirylamide (see lielna t by hydrolysis with 10 pts. boilg. 10% NaOH for 
6 hrs. (86% yield) sec (1); for formn. of (' bom T-chlorosaccharin (4) by NaOH fusion see 
|4I; fur formn. fnim fialicvlic acid (1 ;07N0) in Na 2 ('():i aoln. with CI 2 (5-ch1oFo-2-hydroxy- 
beOKnii; acid (3:47(K‘i) is also furimnl) sco {Vi) ] 

[For reactn. of V with mcthylontxiisalicylamidc in prepn. of dye inteimediateB by oxidn. 
with NaN ()2 (''j) ! 

|C on rcductn. with Na/H^S in proa, of HnBOg >ioldB( 6 ) cf. (7) 3H?hloro-2-hydn)xybenialde- 
hydr (:4;1010); C with ClSOjH at ,'if4-70° yielda | 8 ) 5-phloruaulfonyl-3-chloTO-2-hydroxy- 
benzoic acid, cryst. fnim m.p. lOIVlM* |.S), which with Zn dust in ale. yields (9) 

3 , 3 '-dichKin>- 4 , 4 '"°dihydroxy- 5 ,ii^-dicarboxydiphenyl disulfide, m.p. 25^-2511^^ (9), which 
in turn with alk. Na 3 tS 264 undergm's reductive rloavage to 3°<jhloro-a-hydrozy-5-thiol- 
bonzoic acid (a-chloro-u-lbiolsahcylic acid), m.p. 210” (9).] 

[C with PCI 5 in low-boilg. pet. othor yields (2) aH-chloroBalicyloyl chloride, ndk. fnan 
pot. ether, m.p. 02-63“ < 2 ); this prod, on htg. yields ( 2 ) a mixt. of S-chloroBalicylida: C with 
rcij yields {2) 6 -cliloro- 2 -chlorofurmylphenyl metaphosphite CLCO.C 8 H*CLO.PO, m.p. 
abt. 65“ (2).] 

C in aq. soln. givea with FeCIs an intense vidcl color. 

Salts. Nak (3), KA (1), CaA2.3H20 (H; BbA2.3HsO (3|, AgA (1|; for detoila sec indie, 
refs. 



»:4V45-a:«74y 


DtYam A 


^ l-cU(fe4>Mna;bNiiMte Mteoidv^): ndb. IhM 

MaOH, feLp. 38* (SK b.p. 289-200* il. dee. (8). (Kran C k MeOH with HQ ^ (8). 
or ftOD S-ehlonwdiqfli^l chloride (above) in MeOH (2).} [For fomm. fiem metlijri 
eaU^ylate (1:1760) with chbropierin under influence of light eee (10) (11).] 

— • Bihyl S-thloro-l-lqnlinxj’beaionte (ethyl S-cUofunliglnte): ndb. from cold ale., 
ntp, 21* (2), b.p. 200-270° (2), 117* at 12 mm. (2), [From flniilivoBBlieyloyl ehkride 
(above) with EtOH (2).] 

0 343iloro-2-inalhoi]rbeniDiG acid; white ndla. from ale., ffl.p. 120-121* (1). (Rvin 
C in dil. aq. KOH by ihakinR with MeiSOi in cold, followed by hydrol. of tin interned. 
ethoMiter with hot aq. KOH and eubeequent acidif. ( 1 ).] — [For nitration with mixt. 
of HNOi {D > 1 . 8 ) + cone. H 1 SO 4 at 20-30° giving ( 100 % yield) 34 hlori> 2 -inethoxy< 
finiitrobeiuoic acid, ni.p. 155.5*, see (14).] 

0 8>ChlQn-2-liydroxyhenxBfflide (S-diloniBalicylainide): white ndle. from dil. ale., 
m.p. 171-175* (1). [From methyl S^hloroBalieylate (above) or from SndiloroBBliiqrloyi 
chloride (above) with cone. aq. inf^OH in cold ( 1 ).]— [This prod, with chloral (3:5210) 
givee on warming (12) ehloral-3-ehloroBalieylamidc, eolorleca ndls. from ale., m.p. 
189-180’ ( 12 ) ( 1 ), aim obtd. from chloral-ealicylamide in AeOH with Cl| ( 1 ).] 

0 l-Chlon- 3 -hydroxybenniiilida (S-dUoroaalieylanllide): colorless nt^. from ale., 
m.p. 188.5-150* ( 2 |. [From 3-ohloraealieyloyl chloride (above) with 2 moles aniline 
in ether soln. ( 2 ).] 

1:1711 (1) HirwB, Rsna, Gavsiikar. Proe, Indim Aead. Sei. M, 20B-313 (1938). (3) AuehAts, 
Ampsch. Ann. SM. 312-317 (IBtW). (3) VomhoU, J. pratl Ckm. (2) M, 32-24 (1887). (4) 
BeiMt, Cramer, Ber. 11 , 2865 (1038). (8) Dorsad, Hupirain, Brit. 183,123, Sept. 6, 1922; 
Cad. lin, IV 1171. (6) Fsrbeufabriken vonn. F. Bayer A Co., Ger. 328,838, Nor. 32, 1910; 
Cent 1111, 1 51. (7) Farbeufabriken vorm. F. Bayer A Co., Ger. 216,305, Nor, 9, 1909; Cent 
IM, II 2107. (8) Farbeafabriken rorm. F. Bayer A Co., Ger. 284,786, Sept. 23, 1913; Cent 
1111, II 1350. ( 9 ) British Djestulle, Ltd,, Sauadera, Meadosa, Brit. 2M,058, Nov. 18, 1926; 
Cent. Un, I 149. (10) Piutti, Alii eantr. tuu. eAtm. pura applicate IM, 398, 437-438; Cent. 
UM, 12514. 

(11) Fiutti, Badblato, Atti ocMit Uneei (5) 13, 1 475-479; Cent 1931, II 1893. (12) Hirwe, 
Raaa, Ber. 71, 1351 (1939). (13) Tiecheako, J. Auss. Pkyi,-Chfm. Soc. H, 153-162 (1928); 
Cent. IMS, U 768; C.A. », 3397 (1928). (14) Daviea, Rubeastein, J. Chtm. Soc. 121, 2861- 
3862(1923). 


8:4747 l,0,6-TSlCHLORO-8.4- 

CiHiOCIi 

BeiLVI- 

DDfBTHTLraSIfOl 

cJ^Hi 

VI,- 

(Tkiehloto-o-4-:Qrlenol) 

V1|-(4S6) 




M.P. 182.8’ (1) 

Ndb. from pet ether. 




[For prepn. of C from 54ililoro‘3,4-dimethylphenol (6«hloro-o-4-3ylenol) (3:2705) with 
Cli in CHC1| see (1).] 

* 

— 2p6^-Tiichloro-3,4<4imethylphaiyl acetite; unrepoiied. 
l^i2-Tiichloro-3^Hlimethyl|Aenyl bencoate: m.p. 120” |1| 

1:4147 U) Hinkal. J. Chm, SoCc Itt, 1853 (1824), 




8:4750 IffAPHTgAlBlia TBTttA fiin QiAGU BeiLV-ittS 
(lM^'I'^tnbUom-l,2A4- 
tetnhydranapht^^ 1,2|3,4- 
tetnw^rotetnfin) 


M J. 187” dte. |1) 

182 ” ( 2 ) ( 5 | m ( 20 ) 

180 . 5 - 181 . 5 ” ( 3 ) 

179 - 180 ” ( 15 ) 



[See aim (3:4703).! 

Ciyst. from CHCli or ether. — Very fi|^, eoi. boilg. ale., aomewhat moie sd. ether. — * 
For data on crystallographic oonsta. see (4) (5); for X-ray study of cryst. structure see 
( 6 ) (7). — For 2.39% soln. of C in CHCU, = 1.48466 and ng * - 1.44883 |8>. 

(For prepn. of C from naphthalene (1:7200) in equal wt. CaHfl with 4.3 wt. pts. SO^li 
refluxed 3 hn. (15% yield) see (1|; with Ck as directed (45% yield ( 0 )) (10) (11) (12); 
with KClOi + HCl see (13) (9); with dil. HOCl see (3); note that in aU these ooetbods 
numerous by-products are formed and it cannot be said that the prepn. is very satisfactory.] 
C on vigorous boilg. in small quantities evolves HCl and yields (14) 1,4-didiloionaphtbe- 
lene (3; 1655), m.p. 68 ”; with larger units numerous other prods, are aim formed (14). 

C (3 pts.) with aq. (100 pts.) boiled for 48 hrs. (15) gradually dissolves and the sqln. 
after conen. deposits (65% yield (15)) a dichloroglycul (“ dichloronaphthydreneglyool ’*) 
[Beil. Vl-971], erysi, from ale., m.p. 155-156” (diacetatc, m.p. 130-131”; dibensoate, m.p. 
148-150”) (16). 

C with ale. KOH on boUg. yields ( 2 ) (16) (17) (18) (19) ( 20 ) mainly l,Michloroiiapbtha- 
lene (3:1310), m.p. 61-62”, accompanied by some 1,4-dichloronaphtlialene (3:1656)| m.p. 
68 ”, and a little 2,3-dicliloroDaphtlialene (3:3665), m.p. 120”: note that the prod., m.p. 
38”, supposed by the earlier workers to have been 1,3-dichloronaphthBlene has been riiown 

(19) to consist of a mixt, (possible mol. cpd.) of 1,3-dichloronaphthalenc and 1,4-dioUQro- 
naphihalene. 

C on oxidn. with 8.7 wt. pts. cone. HNOs {D » 1.43) at 100° under reflux for ^ hr. gives 

( 20 ) 2,3-dichloronaphthoquinone-l,4 (3:4857), m.p. 19G'’ (20); but C on oxidn. with boOg. 
HNO 3 also yields (21) (13) (presumably by further oxidn. of the above preeuxsor) phthalic 
acid (1:0820) and oxalic acid (1:0445). 

C on oxidn. with CrO^/ AcOH yields (20) 2,4-dicfaloronaphthQl-l (3:3250), m.p. 105- 
lOr (20). 

[C with moist silver oxide in s.t. at 200” yields (19) (9) a chloronaphthol, m.p. 130” (9), 
2,3-diGhloroaaphthalene (3:3665], and other prods. (9).] 

[C on nitration with HNOs ™ above 30-35”, followed by htg. of prod, 

with MeOH/NasCXH or MeOH/NaHCOs in CsHe at 130-150” ( 22 ) or with MeOH/NHi 
at ord. temp. (23), yields 5 , 5 <lichloro-l 4 iitronaphthalene [Beil, V-656, V2-(463)I, m.p. 94” 

[For oonvenion of G to artificial resins by htg. with metal halides such sa AlCli or FeC9« 
(24), or by htg. with naphthalene + a surface cat. such os fuller's earth (26), see indie, rob.] 

I:47M (1) Pongrats, Eiehler, Bar. fll, 1295 (1936). ' (2) Faust, Baame, Ann, IM, 65-66 (1871). 
(3) KUnntedt, Wime, Rudb&ck, Acta Acad. Abomns Math, et Phvt. 4, No. 2, 1-36 (1927); Cmf. 
IM, im C.A. n, 1899 (1920). (4) Hintse. J. prakU Chm. (2) 8, 253-255 (1878). f5) 
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Grtth, Ckm. Kiyilalae. t, 308 (1019). (6) Babertapn, Pnc. Btih Sae. (AowbiO UM* TOO- 
727 (1028). (7) Bratcg. Z. Kritt. M, 27-32 (1027). (8) Kanomukoff, J. pnM. Chem, (2) II, 
342-343 (1883). (0) LmiIi, Everhart, J. Am. Chem. 8oc. «, 207-200, 210-213 (1880). (10) 
Laurent. 4nfi. cAtm. (2) <2, 276-281 (1833); SO, 201-204 (1836). 

(11) Paul, DepouUy, BvU. tee. Mm. (2) 4, 10-12 (1866). (12) gohwarier, Ber. II, 370 (1877). 
(13) PiMlwr, Btr. 11, 736-741, 1411-1412 (1878). (14) Krafit, Baoker, Ber. 1, 1088-1000 (1876). 
(16) Grimaux, BvO. me. chim. (2) 18, 206-212 (1872); Compt. md. 71, 362-366 (1872). (16) 
Widnuu, Ber. IS, 2161-2162 (1882). (17) dn’c, Ber. S3, 054 (1890). (18) ArnuitronK, Wynne, 
Chem. Neue SB, 264-266 (1888). (10) ArmatronR, Wynne, Chetn. New SI, 278, 284 (1890); 
Prae. Chm. Sec. (London) 4, 106 (1888). (20) HelHg, Ber. 16, 606-607 (1895). 

(21) Laurent, Am. ehim. (2) 74, 26-27 (1840); Ann. IS, 292-203 (1840). (22) Matter, Ger. 
317,765, Dec. 20, 1019; Cent IIM, II 601. (23) Matter, Ger. 348,060, Jan. 28. 1922; Cm(. IBIS, 
IV 46. (24) A.G.F.A., Ger. 332,391, Feb. 2, 1921; Cent. 1021, U 652; Ger. 334,710, March 17, 
1921; Cent lOBl, II (23) Scherlue-Kahlbauni, Freund, Jordan, Ger. 461,368, June 20, 
1028; C'eni. 1S80, 1 1062; Itrit. 202,907, Oct. 24. 1924, Crni. lOIS, 1 1456. 


3:4755 SA8-TRICHLORO-3- Cl CITi CsHrCIi Beil. 1-135 

ob-hSai, 

i, 

M.P. 182-183° (1) 
abt. 170° (2) 

[For prepn. of C from 2-clLlaro-2-mothylbutiuic (.T:723()) or from 2,3-dichloro-2-mcthyl- 
butane (3:79751 aith Ch nee (2); fur formn. from *'{-€hlurn-2-m(*lhylbijteiie-2 (3:733e')) + 
CI 2 (10% yield together with other prods.) mi ( 1 ) (an earlier product (3) obtd. by this 
latter method and to which this structure was as>ig;iied was reporled as a liquid, b.p. 17f)°, 
Dl* -= 1.215, nil » 1.4r2),l 
C is not | 2 | saponified by 20 % aci. KaCOg. 

C on htg. with 2 moles quinuline at 195-225° gives yield (2)) d-chloroisopreiie 
(3:7290). 

8:4755 (1) Tialicheiiko, /. Gm. Chrm, (r^e•^.eS^/^,) 8, 12.12-1246 (lOIS); Cent. 1935, II 4223; 
C.A. 19, 4190 (1939). (2) Tishdiciiko, J. Gin. Cfnm. ((’.S.S.H.) 9, 1110 1132 (19301; i'fni. 
1937, 1 573; V.A. 91, 1003 (1937). (3) llruefael, Ann, chim. (7) 19, 3.S5 (1897). 


3:4775 3,4-DlCHLORONAPHTHO- 
QUINONE-1,2 

M.P. 184-185° (11 

184° (l| (2) (3} 

183° ( 6 | 

Red ibis, nr ndls. from AcOH, CsHe or CHCI 3 . ^ Spar. boI. ale., fairly eaa. ad, CHCI 3 . ^ 
Sublimes undecomposed. 

[For prepn. of C from l-aminonaphtho 1-2 hydrochloride [Beil. XIll-676, XIIIi-(274)], 
in AcOH with CI 2 (68.5% yield (3)) ( 2 ) (4), or from naphthoquinom>-l ,2 (1:9062) in AcOH 
with CI 2 ( 2 ), see indie, refs.; for formn. of C from 3 , 4 -dichlnrn-napbthoquinon 0 ^ 1 , 2 -oxime -1 
(3,4-dichloro-]-nitrnHO-naphthol-2) [Beil. Vll-?2l] on nxidn. with cone. HNOi in AcOH 
Boln. see |5|; from 3,4-diGhloro-3-nitro-l,2-dioxoiiaphthulenc tetrahydridfi^l,2,3,4 [Beil. 
Vll-7011 with AcCl in s.t. at 100 ° see ( 6 ).] 
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SOLIDS 


3:49tMi47n 


C dia. in oold dii. aq. alk. jdeliling colorieea aoln. which upon aeidifieution givea 
yield |4)) l,2Hhchloro-3-hydroxyindeDecarboxylic a4!id-3 |Beil. X-325h ndla. with 1 
(from dil, HC1)| m.p. 99-100” (4). [Thia prod, on oxidn. in dil, aq. or AeOB acdn. with 
GrOs gives (34% yield (3)) (2) (4) 1,2-diohluromdene-l-one^ (“ dieliloroindooe ") [BeiL 
VII-3841, gold-yd. ndla. from nlc. or AcOH, m.p. 89-90“.] [For behavior of C with Ca ((Xa*) 
aoln. aee (7).] 

C with ale. NaOEt yielda (8) il-chLoro-4-cthoxynaphthoquinoDe-l,2j [Beil. Vlll-200]| 
or.-red ndla. from ale., m.p. 140“ (8), 

C in hot ale. aoln. on treatment with ale. NH3 yields (2) 3-chlorn-2-hydroxynaphtho* 
quinone-1,4-imide-4 (4-iiinino-3-chloronapfathoquinonc-ly2) [Beil. Vlll-305|p m.p. abt. 
260“ (2). 

C in dil. AcOH with excess SO3 (2| redua^a to 3,4-dichloro-lf2-<lihydroxynaphthaleDe 
[Beil. Vl-9751, m.p. 125“ (2). 

[For cpd. formn. of C with SnCL see |9|; for reactn. of C with 2p3-dimethylbutadieoe-l,3 
inCHCLace (10). | 

3:4775 (1| Zincke. Ann, 367 , 146-147 (ISOO). (2) Zincke, ffrr. », 2499-3500 (1BS6). (3) 
Jlraas, Moal, Btr. 63, 1271 ( 1926 ). (4) Ziiirkc, Eneolharrlt, Ann. 283, 347-340 (1894). (6) 
Zincko, Hf'hmutik, Ann. 267, 140-147 (1890). ( 6 ) Zinrkc, SrharfeiiberR, Ann. 238^ 303-304 
(1HR2). (7| Ziiirko. Schmidt, Bcr. 27, 744 (1894). (K) Hirsch, Ber. 33, 2414 (1900). (9) Brass, 
Koiigler, Bcr. 04 , I(i63-J601 (19.11). (10) Fitter, Diinu, J. Am. CAcm. Soe. 60 , 1020 (1037). 

OH 

ciAoh 

3:4782 4,6,6-TRlCHLOROPirROGALLOL I I G«HAC1| BelLVI-1084 

Cl m “ 

Cl Vlr- 

M.P. about 18,V dec. (1) 

177°a.c.dec. (2) 

175” fJJ 

Ndla. with 3 II lO, m.p. 75“ ( 1 ) from ale. or CoHe ( 2 ); this trihydrate in vac. over H 2 SO 4 
loses 2 HaO, the final HjO at 110“ (2). — C is spar. sol. in cold aq., CbHb, CHClg, CCI 4 , or 
CS 2 ; oiis. sol. ulc., ether, or hut a({. 

[For prejm. of C from pyrogulUil (l,2,3-trihydi'oxyb*'ozeno) (1:1555) in 60% AcOH 
with CI2 (2), or witli SOsCl- in dry ether (3), wte indic. refs.] 

[For prepn. of C from " leucogolJol ” [Beil. V1-107S1 or " mairngallol (Beil. VI-1078] 
by rcductiim with Zn dual + dd. H3SO4 see (1); from gallic acid (1:0875) in GHCli with 
GI2 aee |4).l 

[C in ecu or CHCla prev. said, with Cl^ gives (2) “ leueogallol.”] 

C in ether .soln. with aq. Bu(OH)2 gives deep blue coloration; with aq. NasBOi a fugitive 
red coloration (2). 

C with aq. Fet^s gives (4) a blur coloration. 

C with cone. HNOg is oxidized and decomposed |2); C die. in cold cone. H2SO4 without 
evoln. of gas but im irarming decomposta C2). 

C reduces NHiOH/AgNOg IU. 

4,6,e.Tricliloropyrogallol trimethyl ether: cryst. from ale., m.p. 54° (5). [Ptepd. 

indirertly (5|.l 

— 4,6,6-TrichloropyrDgBllol triethyl ether: unreiiort^d. 

— 4,6,6-Trichloropyrogallol triacetate: mils, from dil. AcOH, m.p. 125“ (4), 122” (1), 
[I>om C on short boilg. with AC2O (1) (4).] 
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DmittON A 


416 


t{Cm M Solmiter. JSer. M, aOS4-m7 (1BB7). |2) W«Mir, /. Ckm. Soe. U, 

a05-MB (1884). (d| PeratoniF, CoBdorelU, ^ofi. Mipn. floZ. M, 1 825-286 <1808). (4) Bittris, 
ML «M. cM^. (8) U, 9O4r«)0 (1896). (5) Bartolotii. Chu. tihim, M. 19, 1 280-801 (1807). 


Cl 

8:4700 a,8A5-TETRACHLORO- \rvvm CI 7 H 1 O 1 CI 4 B6U.a-84e 

BBNZOIC ACm ^ 

MJ>. 186" ( 1 ) 

Ndk. from ale. ^ Eas. aol. alo , ether; spar sol. aq. 

[For prepn. of C from ietrachlorophth^o add (3:4946) by htg. with 2-6 pte. AoOH 
in B.t. at 300° for 3-4 hrs. aee |1); by htg. with ateam + Hi at 200-400° over deoarboi^latmg 
oat see (2).] 

C on ^ hr. boilg. with mixt. of 2 pts. HNO| (D « 1.48) + 1 pt. oonc. HiS04 gives 
(100% yield (1)) 2j3,4,5-tetrachloro-2-nitrobenaoic acid [Beil. IX*405], Ifte. from aq., but 
no m.p. has been reported. 

Neither the aetion (if any) of PCIq or SOCli on C nor the expected 2,3,4,5-tetraGhlDro- 
betuoyl chloride has been recorded. 

Methyl 2,8,4,6-tetrachlorobenzoate: unrecorded. 

Ethyl aA4,5-tetradiliirobenzoate; from C + EtOH + HCl gas; ndls. ale., m.p. 

34.5" (1). 

2,3,4,6-Tetrachlorobenzainide: unrecorded. 

8A4f6-TBtrachlorobenzanilide; unrecorded. 

I:47M (1) Tuat, Ber. 89, 2439-2431 (1887). (2| Jaeger (to Selden Co.), U.B. 1,953,232, April 3, 
1934; Cent. liM, 11 669; C.A. 28, 3743 (1934). 

3:4810 2,8,4-TiaCHLOROBENZOIC VqOH ^THsQiCla Bell. IZ- 345 

Mf. 186-187° <1) 

Ndla. from hot aq, (1). — C does not melt under bailing water (1). 

[For jnepn. from 2,3,4-triehlorotolaene (3:0426) by oxidn. with HNOi in a.t. at 160” 
m (1); from 2,3,4-triGhlorabeniBldehyde (3:2445) by oxidn. with KMnO, see (2).] [The 
Utter product wu probably impure (1).] 

No tother data on C are leoorded. 

I:48M (1) Colwn, Dakin, /. Clum. Sae. U, 1328 (1202). (2) Saelig, ilim. M7, ISO (1SB7). 


8:48te t^CBLOROPBIHAUC ACID 


I |OOOI 

l^Jcooi 


CiH^lCl Bell. IX - 816 
lXi-(386) 


JLP. 186-187° (1) 

185-187” (2) 

186° (3) 

184° (4) (6) 

[8m oIw MUorspAtiUIu anAydrid, (8:8900).] 



m 


SOUDI 




Ndli. ftun aq.; eas. loL ak.; eaa. aol. ether (nee hi letlB. fniai phthaSe aaid (liOOO) 
(BK 100 pta. aq. at 14* dia. 2J6 pta. C (5). - {Ite aepo. <i( C <H)hhmbenMM 
(8:41SQ) by un of CHOi aee (7).] 

1^ impn. of C from 8-ehlorophthaKo anhydride 0:0000) by hydndyria irith boflg; 
dil. HO aee (3) Oli km liUiehloraiiaiihthalene 0:3200) by oaidii. with GKVAoOB 
aee (6); from S4blonHl,2^,44etrahydroiiaphthalene (Bml. Vi>037)] ft) by mddn. with 
KMnOi aee (1|; from S^oro-Snnrthylhuunc add 0:4433) by mdia. with KMbOi 
aee (B).] 

C on htg. above ita m.p. yidda (5| <8) 3«hlorophthalia anhydride 0:3800). 

(C on KOH fuaion yidda (8) (note reairangement) d-hydroxyphthalie add [BdL XfW, 
Xi*(255)], m.p. 204-205°, with eonv. to eorreap. anhydride, m.p. 171°.] 

|C with steam peaaed over cat. at 350° Iceea CO; pieeuinably yielding (B) inddorebenaoie 
add (3:4150) and/or m-dilorobenaoio add (3:4302).) 

(Chtd. witii Hg(OAo)i in AoOH as diieeted |2) dvoa anh2drD-2-h}n]ro]gnnereiiri-44hloiS> 
benade add which on htg. with aq. HCl yidda m-chlorobenaoic add (3:4802),] 

Salta. Agi£, ndla. from hot aq. (S); Bai, eaa. aol. eold aq., hut apar. aoL hot aq., on 
protracted boilg. with aq. gives monohydrate which is inaol. eold aq. (B)- 
Baten. The neutral dimethyl and diethyl eaten of C are unreported; of {he varieoa 
poedble add estere only ethyl hydrogen 3-chlorophthalate, m,p. 118-110* (1), hat bedl 
reported. 

I:48M (1) van Braun, LarUg, Kiedel, Bar ' H, 2337-2338 (1B23). (2) Whitmore, Culhnne, 
J. Am. rAnn. Bor. n, Ii02 iiOS (1029). (3) Bognt, Boroarheic, /. Am. Chan. Am. >1, 731 (iWt). 
(4) Egerer, Meyer. MenaUk. 34, 81 (1013). (5) Guaresphi, Bm. dan. iUU. 11. 120-122 (1887). 
(6) Smith, /. Cton. Boe. INI. 1M3-1644. (7)*Jaeger (to Belden Co.), D.S. 1,685,634. Sept. 26, 
1028; Cent. IfM. I 607. (6) KrOarr. Brr. 18,' 1759 (1885). (9) Jaeger (to SeMon Co.), DJ8. 
1,063,281, April 3, 1934; t'eiU. 1834, II 1668. 


3:4SaO 4 ,1-DICH LOROPHTHAUC 
AHHIDRIDE 



CgHtOaCIi 


BdLSVIlI- 4S3 

zvni.(854) 


MJ». 187.I4-18B* cor. (1) B.P. 313* (4) 

187* (2) (3) 

188-187° (4) 

188° ( 6 ) 

[Sea oho 4,8dicAloropMAalie odd (3:4890),] 

Tbb. or pr. from hot toluene or from CCJU; apar. sol. odd but eee. ad. hot CaHa or tduene; 
very little boI. in CCI 4 . 

[For preim. of from 4 ,B-dichlorophthalic add (3:4800) by htg. at 200° (4) or by htg. 
with AdQ (2) see indie, refs.; for formn. of C (together with other iaomen) from phthnfo 
■uiii yHiiHo (1:0725) with Oi in pres- of Fe or ^ salla at 160--2e0° (5), (»■ from 
anhydride (1:0725) or 3-ehlorophthalic anhydri* (3:3000) wth % m fi^. m 
pree of la (4| (1), «* indie- «*-<• for fonnn. of C from aq. edns. of alk. aalto of phthelw 

add (1:0820) with Cb aee [2] |6] (7)1 . . - . . . u 

[Fb* eepn. of e ftwB isomeric dicUorophthahe anhydndee by means of aita 
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uidB, etc.» Bee (4) 18} (1); by means of differential hydrolyBis with HbS 04 (inodB. with 
no tf chlorine such aa C require H 2 SO 4 of 08-100% ooncn., thoRe with 1 a dblori&e suidi aa 
3 , 4 -dichlorophth 2 ilic anhydride hydridyse with 5^5% H 1 SO 4 , those with 2 a chlorine 
atoms such as 3,0-dichloro- or 3,4,5|6-tetTachlmrophthalic anhydrides hydrolyae at HsSOi 
conens. of less than 50%) see (9|.| 

C dialvd. in abs. ale. yields (4) ethyl hydrogen 4,5-dichlorophthalBte, ndls. from GHCls, 
m,p. 138-134^ (4). 

[C with 1 mole NH 2 OH.HCI + NasCOg in aq. snln. as directcnl (4) yields 4,5-dichl()ro- 
phthaloylhydroxylamine (Ar-hydroxy-4,&-dichlorQphthalimide) [Beil. XX1^504|^ pr. from 
MeOH, m.p. 195-107° dec. (4); this prud. on warming with aq. NagCOg gives 100 % yield 
4 p 5 -dichloro- 2 -iiminobenznic acid (4,5-diclilon)anthranilic acidl [Beil. XlV-368, XI Vi- 
(649)1, m.p. 213-214** |4).] 

[C with steam passed over cat. at 380-420° loses COg presumably yielding (HJ) 3,4-di- 
cldorobenscHC acid (3:4925).] 

C with benzene + AlClg ( 12 | or in acetyienp tetrachloride ( 11 ) gives [08% yield ( 12 )) 
4,6-dichloro-2-(o-benzQyl)bcnzuic acid |BeiL X]-(357)], cryst. from CsIIe ( 12 ) or tuluoiio 
( 11 ), m.p. 209° ( 12 ), 208° ( 11 ), which on htg. with 20 pts. cone. H 28 O 4 at 160° for 1 hr. 
gives (92% yield ( 12 )) (ll)2,3-dichloroflnthraquinunc [Beil. Vll-788, Vlli- (413)1, yellowish 
ndls. from AcOH, m.p. 267° cor. ( 12 ), 265° ( 11 ). — [C with o-xylcnc + AlClg in acetylene 
tetrachloride pves (80% yield (11)) 4,5-dichlnn><2-(3',4'-dimcthylbcnzoyl')bnnzoic acid, 
cryst. from cyclohexane, m.p. 184° (11 ), vrhich with 10 pts. oonc. H 28 O 4 at 100° give^ (45% 
yield (11)) 6,7^ichluro-2,3-dimethylant]iraquinnne, crvbt. from xylcnr^ m.p. 305° (11). 

C with (Hiichlorobenzene (3 :6055) + AlClg 4 hrs. at 100° gives (80% yield (11)) 3,4rdi- 
chloro-2-(3'j4'-dieiilorobenzoyl)benzoic acid, cryst. from Cfflu, m.p. 183°, which with 
12 pts. cone. Hs 804 6 hrs. at 100° givc.s mainly 2,3,6,74ctraclilurnan1[LTaquinonc, rryst. 
from o-dichlorobcnzenc, m.p. 348° (11). — Fur analogtnis reacfn.s. of C with naphthalene 
(13), pyrene (14), or o-clilorotoluenu (1.5) see indie, refs ] 

[6 with hydroquinone (1:1590) + H3BO3 Ltd. at 190° find afterward treated with hot 
cone. H2SO4 at 150-165° (16), or C with AICI 3 + NaCl liUl at 200 - 220 “ (17), or C with 
THshlorophcnol (3:0475) htd. with fumg. H 2 SO 4 + II 3 BO 3 (IS) gives (yield: 80% (17), 
15% (16)) 6,7-dichloro-l,4-dihydroxyanthra(iuinone ((i,7-dirliiuriiriuinizarin} [Beil. Vlll- 
452, VIIIi-(716)], red-br. cryst. from x>ieup, m.p. 295.5” (17), 288° (16), (diacctalje, m.]!, 
125° (16), dimethyl ether, m.p. 16S..5° (17)).l 
[Fm use of C in j)rcpn. of pigments of the copper phtholocyoninr typo s(^ (19).] 

C with (NH 4 ) 2 C 03 htd. at 2.50° for hr. f^) yiolils 4,.')-(lich[Droplitlialimide, pi. from 
ale., m.p. 221 ° ( 20 ) (note tluit bchariur of 0 with cone. aq. Mi 4 CH is different yielding 
(4) 4,5-dichlorophtlialamic acid (not specififally charaotcrized) which with alk. Na()('l 
gives 4,SKlichloro-2'«minobRnzoic acid (al)ove)}. — [For behavior of C with hydrazine 
hydrate in AcOH yielding corresp. ryclohydrazide sen (21).| 

C (1 pt.) in boilg. AcOH (6 pts.) treated with aniline (I pt.) gives (82%, }ield (])) 4,5- 
diclilorophthalanil (Ar-phenyl4,5-dichlorophthaliimde] (Beil. XXIi-(39])], cryst. from 
AcOH, m.p. 212.5-213° cor. (1). 

C on saponification with standard alkali (Bap. Eq. = 108.5), followed by acidification, 
yields 4,5-dichlorophthidic acid (3:4890) q.v 

( 1 ) Pratt. Perkiiu!. J. Am. Chem. Soc. 4t. 215-216, 218 (1918), ( 2 ) Hinkri. AyUng, 
Bevan, J. CKm. Soc, 1«S8, 1876. (3) Aylina. J. Chan. Soe. ]fl», 255. (4) Villigcr. Ber. 43. 
3538-3539, 3546-3549 (1909). (5) DvoriiikoJf (to MonsanLo Chom. Co.), TT.B. 2,028,383, Jan. 
21, 1936; Cent. 1936, 1 2830; C.A. 99, 1394 (1036). ( 6 ) RiishdunHkii, ./. Airplipd Chm. (V.S.3.H.) 

7, 1113-1115 (1934); Cent l»3i, II 2902. (7) RuBheiunskii, Rubs. 41.515, Feb. 28, 1935; Cmt 
1999, 11-3704; C.A. 99, 8247 (1936). (8) HodgBoii. J. Soe. Dyera Cohunata 49, 215 (1933), 
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(0) Imperial Chem. Ind., Ltd., Fk-ench 740,064, Aw, 2, 1933; CmA IM; U 2748-3740. <1(8 
Jaeger (ta Selden Co.), U,fi. 1,064,616, June 26, 1034; Cmt. MM, II 8047. 

(Ill Barnett, Goodwny, Wataon, Bn. N, 1876-1879, 1884-1889 (1033). (12> UUmana, 
BilUg, Ann. 381, 27-2K (1011). (13) Waldmann, J. praU, Chmn, (2) II}, 70 (1031). (14) 
Vereia fOr Chem. und Metallurg. Produktiou, Cieohnalovak. 46,836, Feb. 25. 1934; Cent. IIM, 
II 518. (16) Keimatau, Birano, J. Pham. Soe. Japan 43, 20-26 (1920); Cent IMi, I 2633. 
(16) IVey, Ber. 43. 1303-1364 (1912). (17) Waldmann, J. prakt. Chem. (2) 123, 253-284 (1030). 
(18) Bcottiah Dyea, Ltd., fiongham. Huoley, Thomua, Brit. 330,689, Jan. 8, 1931; Cent 1112, 
1 2095. (19) Imperial Chem. Ind., Ltd., French h(18,K46, Feb. 16, 1037; Brit. 464,12^ April 12, 
1037; Cent. 1337, II 3820; C.A. II, 6256 (1037). (30) Drear, Feannan, /. Chm. See. lf», 
600. 

(21) Drew, Peannan, J. Chem. Sac. 1137, 33. 


3:4838 HBXACHLOSOETHANB rirC-CICIr C^Cle 

(Perehloruetluine) 


M.P. 


189*8.1. (I) 

187-188° (74)(11.'>) 

187.71-188.78° cor., s.t. (7) 
187° s.t. (2) (3) 

187° (4) (5) (6) ((»} (64) 

18a85-187.4° cor., s.t. (7) 
1S(L8° (8) 

180-187° (!l) (133) 

180° (10) (7.'i| 

185-186° (II) 

185° (13) (13) (14) (132) 

183-184° B.L (1.'i) 

183.0-184.0° (16) 

181° 8.t. (17) 


B.P. 

185..5°at778.Tiiun. (7) 
185° at 760 mm. (18) 


BelLI-87 

Ii-(96) 

V(88) 


Whilr (Tjitt. vrilli ramphorarmuf: mlnr which readily sublime without melting. — Cii'st 
from ale., other, CHPlj «r ('Sj. — (I io (rimurphnus: below about 48° eryst. C is ortho- 
rbombic; in range 46-71° orji<t C is trirllnic; abniit 71 ° cryet. C is cubir.: at these transitran 
temps, volume HlternlioUK nceur nbich luive sorortimos (.5) been mistaken for m.p.’s. — 
IFordetnilsnntnmnrpliism Anil llu'sr transitions see (HI) M (20) (21) (25) (26); for influence 
of high preas see (23). - crystallographic (131.1 see (20) (23) (24); for X-ray raystallog. 
data sec (27) (2S).] 

C is almwt ale* insul. at], and \ire versa at onl. temp. (29); for patents on drying of 
C see (30) (31). — |For studies <if vap press, of C at various temps, see (13) (4) (7) (32). — 
For prevention of “ caking ” of crj-st 0 by addn, of 1 -lH^'i. paraformddehyds see (33).] 
CiyoBCOfnc const, of I', i.e-, f.p. lowering per mole solute in ItW g. C, is 8.6° (34). [For 
thermal anal, of binary systems uf C with naphthalene (1 : 7200i (8) (34), with phenanthrene 
(1:7240) (34), or with anthracene (l;rjtfS) (34) see indie, refs.) 


rsEs OF e 

C finifa many uses in industry, some based on its physical cbaracteristin and some (m 
its chem. behavior. — [E.g., for use of C' ss sojvcot for prepn. of solid solmi. of I] tor use 
in place of usual tincture see (.W); for use of C as mesns for temporary marking of doth 
removable at will by heal (sublimation) seo (36).] 
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440 

(For use of C 88 additioii agent to CCI 4 fire extingaishere flee (37>; as eomikmeDt of 
certain types of eiqdoriveB (e.g., 76% nitrcMUreh + 20% C + 5% NaNOi) aee (38); for 
lue of 6 aa mothproofing agent see (30) (40) (41) (42); for use of C as insectieide and/or 
hm^eide see (43) *(44); for use of C together with CS| (46) or rotenone (46) as inseoticidee 
see indie, refs.] 

is an important component of “ HC " smoke candlcB or grenades used for the production 
of screening clouds or smokes; a mixture of C with powdered metal (usually Zn) onoe started 
imdergoes vigorous decomposition yielding ZnOs + C; other materials are usually added 
to ignite the mixture and to modify the character of the resultant smoke; for further details 
see (47) (48) (49). — [For use of this type of reactn. in prepn. of activated carbon see (]63).I 

PHYSIOLOGICAL ASPECTS OF C 

[For studies of toxicity of C and its ability to penetrate skin see (50) (61) (62) of, (160); 
for studies of C as anthelmintic see (53) (54); for study of antiseptic power uf C see (56), 1 

DETERMINATION OF C 

For detn. of C by reactn, with Na + ethanolamine in dioxane followed by detn. of 
resultant chloride ion see (161). 

PREPARATION (OR FORMATION) OF C 

C is a by-product of the tech, prepn. of CCI 4 (5:5100) from CS 2 -|- CI 2 (56), of prepn. 
of CHCl] (3:5050) and of CH 2 Ci 2 (3:5020) (57), and is found (12) (together with other 
by-products] in the high-boilg. fractn. ('* Tri-Nachlauf '0 from the prepn. of triohloroetliyl- 
ene (3:5170) from acetylene tetrachloride (3:5750). — For quick prepn. of C from CCI 4 
(3:6100) refluxed with A1 powder (80% jield (14)) or with AJ/Hg (65% yield (58)) cf. 
(06) see indie, refs.; for prepn. of C from ethylene with CI 2 over activated carbon at 300- 
350° (90% yield) see (59). — For many other methods of preparation, manufacture, or 
formation see below. 

Flrom virions polychlomtliuies. From i,g-dichhroelhane [ethylm dichloride) 
(5:61SO). [For prepn. of C from ethylene dichloride in vapor phase with CI 2 + eat. (60) 
(61) or with C3z under press, (62) see indie, refs.; note that ethylene dirhtoride in lit], phase 
with Cli gives mainly (61) 1,1,2-trirhloroethane (3:5085). — Note also Uiat 1,2-dihrumo- 
ethane (ethylene dibromide) refluxed with AlCla while treated witli Clz |G3) gives C.j 

From 2J,2fg4etrachloroeihane [acdylene tetrachlofide) {3:5760). [For furnin. of C 
together witii other prods, from acetylene tetrachloride over puniire at 700° (04), or with 
anhydi. FeCU on htg. in s.t (65), or with Clz (66) in u,v, light at 50--60° (07) or X-radiation 
(68), or with CI 2 over activated carbon at 300-400° (69) (70) or at (i0-70° (71), or with 
Ck in pres, of AlCHa at 20-100° (71) or at 120° under reflux (80% yield (72)), or with Cla 
in pres, of Fe at 20^80° (71), or widi Cla in CCI 4 soln. (73), or even with aq. bleaching 
powder (71), see indie, refs. — (Note also that acetylene tetrahromide with AlCL + Cla 
under reflux yields (63) C).] 

From penUMoroethane (5; 5880). [For formn. of C together with other prods, from 
pentochloroethane with dry CI 2 + AlCla at 70° (74), or with Cla over activated carbon at 
30(M00° (70), or with CU in u.v. light (67), or with excess F| at 90° for 10 hrs. (16), see 
indic< refe. — (Note also that pentahromoethane with SbCU in 8.t. at 160° for 2 hrs. gives 

fton miiMH polyddoraothyleiiM (n aectrleiwi). From iriddorotlkifimt (3;B170). 
[Ftr fonaa of C together with other producte from taichlonethyleiie fay pynilyeia over 



441 BcniDS 

pwmoeatTWr |64), OM^anhyibwB FeOiimhl*. ma-t. eB6>, mirhhCfc 
at 60-70* (98% yicM (70)), tm indie, nf&l 

From UtfoMmMffitnt (S:S4B0). (For prepn. and/w fonnn. of C finna tatHAhwiK 
e^leiw with Oi (102) (76) (77) in direct aunlight (78) of. (70) (80) (106) or ilL pm. Of 
aoitnblc cat. in dark at 80-100* (81 ), or in GCU coin, at 22* (82) cf. (78) or in vnpor phaaa 
at 40* and low preas. in U^t and ahaenoe of oxygen (33) aee indie, refa. (note that letn> 
diloroethylene (3:5460) with Qj + light in pneenoe of Oi undergoes photaMUddatian to 
triehhnmcetyl chloride (3:5420)).— For foimn. of G from tetmchlaroeth^ wilh 
SOiCl) in prea. of dibenxoyl peroxide (84), or in amall amt. with dibenaoyl peroxide akma 
(86), or with chlorine memoxide in CCU at -20* (86), aee indie. re&.] Bee alao below 
under fonnn. of C from acetylene. 

From didiloroaedtfkne (S:S010), [For formn. of C from diohloroacctylene with Ch ® 
CCI 4 Boln. aee (2).] 

From variouB polychlomethanea. From IrirUonmMane (eWonjform) (d.Mffil). 
[For fomui. of C togistlier with other prods, from CUCh by pyrolysiB at 425® (87), in deotiio 
arc (6), by actn. of radium radiation (88), or by actn. of NCb in sunlight (89) aee indioa 
refa.] 

From cofhoA Uirttchloride (3 ■5700). [For formn. of C together with other prods, fitmi 
ecu by pyrolysiB at 0OO-15OO” |90) cf. (91) (79), by actn. of electric are (0), dark dec. 
discharge (92), or radium radiation (88), wilh hydnigen at 600-650® (03), or with hydrogen 
over reduced Ki at 270“ (94), or from CCU in nitrogen over GeOj at 500-865® (95), see 
indie, refs.) 

[For prepn. of C from CCU (3:5100) by rpfluxing with A1 powder (80% yield (14)), 
Al/Hg (65% yield (58)), or A1 + AlCU (96), or by hlg. with Cu powder in B.t, at 120® (97), 
amorphous As in at. at 160® (98), or molecular Ag in 8.t. at 200® (99), see indie, refs.] 
From yirious hydrocarbons. From methaw. [For formn. of C together with other 
prods, from CH 4 + CU in silent elec, discharge see (100).] 

From ethane. [For formn. of C together with otlier prods, from ethane with Cl| in 
pres, of activated carbon or otlier at elev. temp, see (101) (102) (103).] 

From ethylene. [For formn. of C together with other prods, from ethylene with CI| 
over art. carbon at 120-125® (104) or at 30O-35C® (90% yield (59)) cf. (101) (105).] 

From acetylene. [For formn. of C togetlier with other prods, from acetylene with C9i 
at 650-1000® Bjs directed (106) or at 700-950® as directed (107), with CU in an inert gas 
such as Ns or HCl over act. carbon at elev. temp. (108), or with SiCU in pres, of 1-2% 
reduced iron (109) (110) see indie, refs. — (Note that by this mode of procedure acetylene 
tetrachloride (see this heading above) is a probable intermediate.)] 
from miscellaneous sources. C has been observed as one of the products of deoompoia- 
tion of many different types of compounds contg. the ’—CCiz group. (For example, for 
formn. of C (together with other prods.) from iodotrichloromethane on distn. (Ill), from 
bramotrichloromethane in ultraviolet light (112), from trichloroacctyl chloride (3:5420) 
at 600® (113), from trichloroacetyl bromide in B.t. at 400® (113), from trichlorcuicetyl iotfide 
on distn. at ord. prms. (113), from nitrosotricliloromethane with Cs at 120® [114), or from 
nitrotrichloromethane (chlornpicrin) with HQ gas over pumice at 400“ (1) see Indio, refs. 
— For formn. of C together with other firods. from trichloroaoetalddiyde (cUonl) (3:5210) 
With Clj, Br 2 , or U in pres, of Aids (115), from trichloroacetic acid (3: 1150) by pyidyw 
over ThCUf kaolin, or carbon (116), from K triobloroaoetate by electrdyBiB of its soln. in 
aq. KOAc (15), from feme trichloroacetate in aq. soln. in lif^t (117) (118) (119), from 
pentschlorodifflethyl ether on htg. with aq. (120), or from trichloromethyl benaoate on 
htg. (121) see indio. refa.) 

The formn. of C has also been observed in oonnection with certain add oUoridm (e.g., 
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for fomm. of C from aoeiyl isfaloride (3:7065) with exoett PC1( in s.t. at 180° (1221, from 
pentaohloropropicHiyl chloride (3 :0470) with AIGI3 on warming (123), from dichloramaJeyl 
(di)cfaloride (3:6197) with PCI5 at 230° for 6 hra. (124), or from pentaehloroethyl ohloro- 
fonnate with AlCla at 100° (125) see indie, refs.) 

[Pot fomin. of C from various alkanes with SbCl5 + I2 (126), from a mixt. of dichloro- 
propanes or from hexachlorobutadienc (3:6426) with CI2 at 400° and 30 atm. (127), from 
an deetric arc between carbon electrodes in CI2 (128), from n-propyl chloride (3:7040) or 
isobutyl chloride (3:7135) with excess ICU in s.t. at 200° (120), from CaGs with gaseous 
or liq. Oil at 20° under press. (10), from various iodochlorides of ethylene on warming (9), 
from lignin on boilg. with SbCh + h (130), from humic acid with KGIOi + HGl (131), 
from i9,^-diohlorodiethy] sulhdr (*' mustard gas ") with dry CI2 at 100° (132), or from 
a,a|^,A^,0'-hexBchlorodicthyl sulfide or ,d'-heptachiorodiethyl sulfide with Gh 

in cold (133) see indie, refs.] 

GHEMIGAL BEHAVIOR OF C 

Pyrolysis. [C passed over porcelain in hot tube gives (78) tetrachloroethylene (3 : 5460) ; 
C (in stream of air) pyrolyzod at 550-6(M)° gives (57) tetrachloruothylene (3:5460) + 
CGI4 (3:5100) in conversions of sul)stantially 1(K)%. — Note also that 0 uith SbCU above 
450° yields almost exclusively (120) CGU (3:5100).] 

Reduction. C with granulated Zn in boilg ole. (b'M), with Zn + dil. H2BO4 at room 
temp, fur several days (100% yield (135)) (13G) (76), with Zn + aq. aimve 80° (137), with 
Hs over Xi at 270° (138), or with ale. KiSH (139) lones 2 chlorine atoms giving tctradiloro- 
ethylene (3:5460) [for other, less diriict conversions of G to tetrachloroethylene see latter 
under preparation ; also below.) j 

Oxidation. C is oxidized only with cnnsick^ralde diOiculty [e.g., for behavior of C over 
hot CuO see (140); for detn. of chlorine in C by cat. oxidu. over FeoGa (low results) see 
(141); G with Cr03/H2S04 is incompletely oxidized (142); C with SG^ in s.t. at 150° (143) 
cf. (144) fields trichloroacctyl chloridt^ + BmGsC.'Js.] 

Partial replacement of chlorine by fluorine. |G with F2 gas over Cu gauze cat at 125° 
(145), or with SbFaCi! htd. under press. (140) (147) (14S), or with SbPs H- CI2 + l^bCls os 
directed (149) yields 1,1,2,2 tetracli]oro-l,2-difluornmethaQe, nip. 24-25°, b.p. 92°, ac- 
companied by numerous other partially llunriuated r>ruds.] 

Behavior with alkalies. [C with solid KGIl in s.t. at 210-220° for several days yields 
(150) KCl + potassium oxalate; C with ale. KGH in s.t. at 100° for a week yields (151) 
the same prods, accomjianied by ethylene and hydrogen; C witli K, 10 abs EtGH^ NaOH 
at 25° (17), with alc.-frec XaOEt in ether under pntss htd. to 140° (152), yields tetrachloro- 
ethylene (3:5460) (for study of kinetics see (17)).] 

Bdiavior with metals. [C with alk. or alk.-carth metals is (like many otlier polychloro 
compounds) subject to exiilosion by mechanical shiKik; for study of Kciisitiiity of C with 
li, Na, K, Mg, Ga, Br, Ba, Al, or T1 seo (154). — C with " molecular ’’ Ag at 280° loses 
2 atoms of chlorine yielding (!)!)) tetracljloroethylene. (3:5460).] 

Bdiavior with^ orgBntMttetallic compounds. {For behavior of 0 with KMgX compds. 
see (155) (166); C docs not (1 1) react with Ilg di-(p-tol>i).] 

Behavior with NH3 or organic bases. ]C with NEI3 at 700-80(1° gi\Ts up its halogen 
quant. (157) yielding NH4CI. — C with excess phenylhydrazine in xylene soln. on st^. 
or on warming is reduced to tetrachloroethylene (H:546U), HGl, CsHs, and Ns also being 
formed (158) (note that analogoas reactns. are also shown by l,l,2,2-tetrachluroet)uine 
(3 : 5750) and by pentachlorocthanc (3 : 5880)). — For kiiuitics of TCOCtn. of 0 with pyridine 
or piperidine see (159).] 
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1912, I 1817. (120) Rabeewici-Zubkawaki, Ckveliiuiki, Bocentkt CHtm. 19, 660-669 (1930); 
CM. Ml. 1 019; C.d. 25, 911-912 (1931). 

(121) GeBaaen, Ger. 480,362. Aug. 7, 1029, Cent. M9, IT 2831; C.d. 21, 4950 (1929)' Dutch 
14,663, June IS, 1920; CM. Ml, U 2831; C~d. M, 3576 (1926). (122) Hlihuer, MiUler, Zait 
JBr Ckanria 1876, 328. (123) Boeeekeu, Bee. Iroa. ekim. 82. 12 (1913). (124) Ledei, J. prakt. 
CAem. (2) M, 278-279 (1931). (125) MtiUer, dnn. 258, 62-64 (1890). (126) Hartmann, 
Bar. 24, 1011-1026 (1891). (127) MeBee, Hubb, Pierson, Jnd. Eng- Chm. 83, 161-185 (1941). 
(128) nn Bolton, Z. EUUndiem. 8, 160 (1872). (129) Krafft Mere, Ber. 8, 1206-1302 (1875). 
(ISO) Ttopech, Gar. dOAondi. XemUnie KoUt, 9, 301-302 (1021); CM. 1911, III 1640; C.d. IS, 
2332 (1024). 

(131) nopech, Scbelleuberg, Get. dAAandt. Keimtaie Kohk, 8, 235-247 (1921); CM 1994, 
1 602; C-d. 18k 2873 (1924). (132) Mnnn, Pope, .1. CAam. Bee. 121, 597 (1022) (133) Fhillipe, 

Davio, Mumlord, J. CAam. 1929, 543, 547. (134) Bourgoin, Ann. dam. (6) I, 142-144 
(1875); BiM. etc. ehim. (2) 23, 344 (1875). (135) Bate, Bar. 35, 1529-1530 (1902). (136) 
Qeutber, dnn. 197, 212-213 (1868). (137) Howell & Imp. Chem. Ind., Ltd., Brit 635,020, 
dpril 24, 1941; CM. 1942, II 2203; C.A. M, 1338 (1942). (138) Sabatier, Mailhe, Compt rand. 
M, 409 (1904. (139) fiagnault dnn. U, 324-326 (1840). (140) BieaaLiki, Z. angeu. CAam. 
17.817(1924). 

(141) Haalingn, Bee. Inn. eAun. 42, 182 (1924). (142) Guyot Simon, Compt raid. 171^ 736 
(1920). (143) Pradhamma, dim. 159, 342-343 (1870). (144) Armstrong, J, prakt. Chem, (2) 

I, 251-262 (187(0. (145) Miller, Calfee, Bigriow, J. Am. Chem, Hoc. 59, 198-190 (1937). (146) 
Booth, Mong, BurchSeld, Jnd. Etig. Chem, 94, 328-331 (1632). (147) Locke, l^dn, Henne, 

J. Am. Chm. Bee. 69, 1726-1728 (1934). (148) Henne (to General Motora Corp.), tI.S. 1,978,840, 
Oct 30. 1934; CM 1925, 1 1934; C.d. 29, 178 (1936). (149) Honne (to Ngidain Corp.), 
Brit 378,824, Sept. 1, 1982; CM IStt, II 1583; C.d. 27, 3947 (1933) : French 730,370, Aug. II, 
1982; CM 1911, II 1583; CJl. 27, 304 (1933). (150) Geuther, dnn. Ill, 174-176 (1859). 

(161) Berthelat dnn. M, 120-121 (1859). (162) Geuther, Brockboff, J. prakt. Chem. (2) 
7, 107-111 (1873). (163) de Gibon, French 802.765, Bept. 16. 1936; CM 1127, 1 1900: C.d. a, 
1068 (1087). (154) Lana, Mato, Z. gai. Sdeiete- «. Bprengelafie. Xt, 204 (1932); CM Mli 
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1 1716. (156) Kbnhaki Om, Chm, (U.a,S.R.) I, 1153-1154 (1033); CJL. 8i» 1303 (1340). 
(156) Binaifai. Gao, cMm. f7i 67M75 (1327) ; Csnt UMli 1 006; C,JL, n, 573 (1328). (157) 
HfiaUw, A0e. trar Mim. tt. 178-179 (1924). (158) Qowinff^piM. Analifit, 3i, 385-386 (1014). 

H tVDDOW. J. Rtut. Phya.-Chm, Sac. 58» 1278-1301 (1926); C 01 U. im, II 1145; not in CJL, 
Yun Oettingen, J, ind. Byo^ Toneol lij 405 (1087). 

(161) Rauschfir, Ifad. Bng, CAm.. ilnol. Ed. I, 296-299 (1987). (162) 5ohott. Sqhainarfwr, 
Z. phiynk. Chan. B-li, 107-126 (1041); C.A. 18, 3551 (1044). 

8:5840 S^-DICHLOROBENZOIC A(RD CtHiO^ 

a 


MJP. 188« (1) (2) (31 14) (6) 

184r-185” (6) 

188.5-183" (7) (111 
188-182.5" (8) 

Ndls. from ale. — Rublimes (10). — Very gas, boI. alo., spar. sol. aq. or Igr. 

[For prepn. from 3,5-dir.hlorotuluono (3:6310) by oxidn. with dil. HNOi at 150-1 70" 
see (8) (7); from 3,5-^chlorobra2aldehyde (3:1475) by oxidn. with KMnOi (74% yield) 
see (3); from 3,5-dichlorobiphoiiyl (3:0360) by oxidn. with CrO| + AcOH see (0):forpirepn. 
from 3,fHliaminobenzoic an. i-ia diazn rcactn. see (1); from 4-iimino^,5-diohlorobenioi6 ae. 
via diazo rnactn. sec |2); from .3,5-dichloioauiIine via nonv. to acid hydrolysis of the nitrila 
see (10); for prepn. from 5-mtro-3-sulfnhenzoic acid via FCIb and subsequent boilg. with 
alk. see (11).] 

(j added to 8 pts. fumg. HNOi (D - 1 48), stood 2-3 hra. at 70", cooled, ppts. 76% 
yield 2-nitri^3,5-dichlorobenzoic ac., ndls. from dil. ale., m.p 194" cor. (5). [TIub prod, 
depresses m.p. of C |5).] 

C with F(3lb yields (12| 3,5-dichlorobeazoyl chloride, b.p. 135-137" at 25 mm. (12). 

Methyl 3,6-dlchlorobeiizoate: m.p. 58° (13). 

Ethyl SiS-dicUorobenzoate; m.p. unrecorded. [For study of velocity off hydrolyu 

see (14).] 

3,6-Didilorobenzamide: unrecorded. 

8,6-DiGhl(irobeiizanilide: ndls. from dil. ale , m.p. 148" (15). 

8:48li (1) Bomwatcr, HDllcman, Rfc irw. ekim. 31, 229 (1912). (2) Elion, Bee. tnu. cMn* 
178 (1923). (3) Adngor, Wk, Monatsh. 62, 346 (1933). (4) Lock, B5ck, Ba. 76. 023 (1037). 
(5) Asinaor, Monalvh. 63, 39fK301 (1933/34). (6| Gawmann, Hartmann, /. Am. Chm. Sop. 
63, 2393-2395 (1941). (7) Cohen, Dakin, J. Chem. Soc. 70, 1112, 1134 (1901). (6) Lellimum, 
Klots, Ann. 231, 324 (1885). (0| Hinkel, Hey, J. Chm. Soe, 1928, 2780. (10) Clans, fitavan- 
hagen, Ann. 261, 225 (1892). 

(11) Franrhimont, Hfc. frav. chm. 26, 376 (1910). (12) Cohen, Brigis, J. Chm. Bee. M, 
1214 (1903). |13| Muller, Tieti, Err. 74, 607-624 (1041); C.A. 25, 7053 (1041) (14) Blskey. 

McComhie, Scarborouehi J- Chem. Soc. 1936, 2863-2866. (15) Waters, J. Chm. 8oe. tM, 
2108. 

3:4645 64:HL0R0NAPBTH0IC ACID-1 CuH70^Cl Bofl. SJV. 051 

COOH 




Bea.lZ-a44 

Bi-Uti) 


M.P. 189" cor. (4) 
188-189" (1) (2) 



8 : 484^:4850 


6-CHIiORONAPHTHOIC AClD-1 


446 


Gryst. from C«He or 95% ale, 

[For fonnn. of C from furoic acid (1:0475) + chlorobeiizeno (3:7903) + AlCli (18% 
yidd (2)) (3| or from methyl furcate (1:3452) + cblurobea««ie (3:7003) + AlQa (yield 
39% (D) see iodic, refs.] 

C on decarboxylation by htg. in quinoline ai 225"* in pres, of copper chromite cat. for 
4 hn. yields (2| 2-chloronaphthalcne (3:1285), m.p. SS-SO*" (2|. 

Methyl 6-chloro-l-naphthoate: b.p. 165-170” at 2 mm. (1). [FYtim methyl furoate 
(1:3452) + chlorobenzene (3:7903) + AlClg (15% yield (1)).] 

Ethyl S-chloro-l-naphthiMte: unreported. 

0 ^-Bromoidienacyl G-chloro-l-naphthoate; m.p. 142-143” cor. |4|. 

(1) Prire, Huber. J. Am, Chem. Soe, 64, 2139 (1942). (2) Frw, Chapin, Ottldmati, 
Krebs, Shafer, J, Am. Ch‘m. Soe. 13, 18.57, 1891 (1941). (3) Mcf'orkle, Tiirck, Proe. low 
Acad. Set. 43, 2U5-2()6 (1935); Cent. 1I3H. II 1950; r..4. 32, 4101 (lIKib). (4) Horn, Warren. 
J, Ckm. Soe. 1646, 144. 

OH 

3:4850 PENTACHLOROPHENOL Cli^Ol ObHOCIr 

Cll^l 

MJ>. 190.2” (1) B.P. 300 310° at 754.3 mm. sl. dec. (7) 

100-191” (2) (3) (4) 195° at 16 mm. 13) 

189” (5) 

189-187” (S) 19) 

(10) (15) 

Cryst. from «‘ilc. as monohydr.ite, C.B2(), m.p. ITi”; nnhydroiLs ndls. from CfillGi Bablimon 
in long ndls. — Very insol. aq. (17), very poh wil. ale., i-tlwr; mod. sol. (’eHn; spar. sol. 
CDldlgr.jfor quant, data on solubility in ISRolventsut? t(*m|jR. from O^toOO'' we (1) |J7). — 
Odor pronounced only on htg.; duRl of C cau^t^H sneezing — Slightly volatile uitli steam. 

IFor general review sec (1), for U.RC as wood presertative (17) (19); for studies on 
toxicity see (20) (21); for fate of C in organibin sen (22). | 

[For prepn. see Beil. VI-J94, Vli-(I04); for comml. prepn. from hrxachlorolienzcno. 
(3:4939) -h XaOH + MeOIl see (12) cf (23); from clilormation of phenol or fNilychloro- 
phenols in pres, of AICI3 see (13), from " he-Kachlorophenol ” (3:3180) by reduction with 
50i in bJc. 8e(> (18).) 

C is acidic and in ale. sdii. Utrab^s quant, asing tliymoMdue (\eut. Eq. = 266 5) (1). 
(For disBOC. const, see (2).| — 0 is insol. in Nn4(>H (1) but slowly dis. in cold NazCOs 
soln. (8). — C in alk. soln. does not couple with diazoniurn salts. [For sixictrophoiometric 
detn. see (U).| 

Salts. See Beil. VI-104. NaA, ndls. (from acetone -1- Igr.), fl]>ar. sol. aq. (3), NaA.HaO, 
loses aq. at ilO”, sol. aq., ale., etlier. [For cnmml. applieation as pn^rvative see (1) (14).| 
— AgA, yd. ppt. turning orange on drying. — Heavy metal Balls instil, aq. and often 
colored (1). 

(j in alk. shaken wdth (CHa)2S04 (6), or C treaUxl witli diazomethane (6), or C htd. in 
MeOH with CHal + KOH (15), yields its methyl ether, {xmtachloroanisole, ndls. from oJc., 
m.p. 108” (6), 106.5” (6). 

0 Psntachlorophenyl acetate; from C on litg. with AcoO + NaOAe (15) or from C in 
CSi + Aca + AlCla (16): ndls, from aJc., m.p. 149.5-150 5“ (16), 147-148” (15). 
[This prod, is very rcsi.s‘taut to saponiheation (16).] 


BeU.Vl- 194 
Vli-(104) 
Vl,-(182) 
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8:48«HI:M4» 


(0 PentadikraiiliMyl beuMte: {ram C + Bid by wamug in pyridiiK (3); from 
ale., m.p. 164-136' (3), 166-160' (15), 160' (10). {Very mutant to 
(16).] 

B:4BM (1) Canradl, Naaon, Ini. Bng. Chan. N, 623-626 (1038). (2) Tiemena, B»e. tr». eUn. 
SO, 116, 120 (1031). (3) Bilti, Gieae, Brr 07, 401(M030 (1904). (4) Fda, Z. Kriit 00; 860 
(1006). (6) ftclitar, Glanlaatein, Bar. 40, 2481 (1016). (6) PoUak, Gabatiar-FOlnegg, IfaiMrialk 
47, 116-117 (1926). (7) Huaomianq, Arm. chim. (6) M, 545 (1890). (8) Mara, Waitb, Bar. S, 
459 (1872). (9) Ziocke, Broeg, Ann. 003, 238 (1908). (10) Braaier, MeCombie, J. Chem. Soc. 
Ul, 976-077 (1912). 

(11) Geicbmann, Schafer, Ini. Eng. Clim., Anal. Ed. 14, 310-312 (1942). (12) Smith, liTak 
(to Dow Cham. On.), U.a 2,107,050, Feb. 8, 1938: Ccnl. 1008, 1 3821; C.A. 00, 2548 (1938). 
(13) Stoeaaer (to Dow Ohem. Cm ), U.S. 2,131,266, Sept. 27, 1938; Cant. 1008, n 4312; C.A. 00, 
9102 (1938). (14) rhkrawoll (to .Moiiaaoto Chem. Co.), n.S. 2,157,113, May 9, 1939; Ctnt. ttOO, 
II 2720. (IS) Weber, Wolff. Bir. 18, 330 (1885). (10) Barral, BuU. aer. chim. (3) 10. 342-343 
(1895). (17) Cnrawcll. Hatffolil, Ini. Eng. Chm. 31, 1431 1435 (1039). (l8) Britton, Alquiat 
(to Dow Chem. Co.), C.S. 2,176,417, Get. 17, 1030; C.A. 34, 1038 (1940). (19) Hatfield, JfVpe. 
Am. Wood I’retening Attoc. 1944, 4705; C.A. 39, 2631 (1945). (20) Goodnight, Ini. Eng. Chm. 
34, 868-872 (1042). 

(21) IJeirlini.iun, Murlile, KKumiller, Thomea, J. Phartinml. 70, 104 117 (1942); C.A, 07, 
461 (1943). (22) Marble. Dcirbinanii, Tliomaa, J. Ind. Uyg. ToxieiA. OS, 192-194 (1943). 
(23) TruiUkii, tuiuniuu, Org. Clnm. hid. (C.B.B.B.) 7, 240-241 (1940); C.A. OS, 3989 (1941). 


3:4863 CHLOROFUHARIC ACID Cl-G-OOOH CaHaOiCl 

COOO-A-H 


M.Pa lar HI 

192“ (2) (3) (1) 

191..V19».5“ cor. (.’)) 

(0} 

( 22 ) 

isir (s) (10) ( 19 ) 

190-191“ (71(12) 

189“ (11) 

1H8-189' (14) 


Bdil. n - 744 
ni-(S02) 
ik-mo) 


[See also chlomnakic and (3:3*132).] 


This from AcOII. — C" is very oms. sol. aq., ale. or ether; spar. sol. CbHa or Igp. — C 
hubiimes >Mlkoul fonniiifr snliydride. 

IKor propn of C from chlornnialnic acid (3.3432) by repeated evapn. with cone. HCl 
Rpo (* 5 ) ( 2 ); from f/,/-tr.a'Hlicldi)rosuccinic acid (3:4711) on boilg. with a(|. (7), or with 
uc|. KOR (S) (9) 01 at^ acid (9) sec indir. refs.ifrom -diolilorosuccinic add (3:4930) 

with iU{ JvOll at 0“ sec (7) (S) (U) (uute that from this source action of acid yields (9) 
both C aind clilorornalL'ic acid (SrM.Vjr) ; frum iliethyl d,(Hx,a-dicliloroBUCcmate (3:9678) 
on hydrolyaist with boilg. 3fl^J) set ( 1 ); fitim diethyl chlorofumarate (3:6864) by 
evapn. with 1:1 IK'l .sec ( 6 ); from fhlor(ifuinaro(di)mtrile (b.p. 172“ at 74 mm., 64,0- 
64.2“ at 10 mm., J)f ^ 1.2499, wf? =* 1.49571 (22)), by hydrol. see (22).] 
fl'\>r formn. of from diethyl nxaloacctatc [Bcil. 111-782, lll]-(273), 111^(479)] by 
actn. of PHs followed by ale. Kt)ll sec ( 11 ); from acetylenedicarboxylie add [Beil. II- 
801, IIr(317), ll2-(670)] witii cone. H(’l on stdg 10 days at room temp, see (12) cf. (13); 
from ^Hshlorofuroic add |B(41. XVI 11-282] on oxidn. with dil. HNO 3 or from 3,5-diohiQr<>' 
fuioic add [Beil. XVlll-283j or 4,l^chlorofuroic add [Beil. XVlll-2831 on oxidn. with 
Brs/aq. see (14).] 



8:M5S 


GSLOaOFaUARiC ACID 


m 


0 QD intfe boflg. lirgdy deoompoMs into CO + OOi + HCl (5); but C on vigoioiia 
boilg. apUte off «q. and iaomeriiea (or vice versa) yielding (fi) ohlorcanaleio anhydride 
(3:0280). — C with (6) (15)j or with POGj (10) or with AcCl |5|, gives on distn. 
ehloromaleio anhydride (3:0280). — C (1 mole) with i^orofumaryl (di)cliloride (3:6106) 
(1 mole) at 125° for 1 hr. also yields (17) ehloromaleio anhydride (3:0280). 

[C (as KA) in aq. soln. with Na/Hg is dehalogenated and reduced yielding (18) sueeimc 
acid (1:0530).] 

C nadily reduces aq. KMnOi. 

[C in aq. Boln. on protracted treatment with C]| gives (10) ^,3^-triehloro-oi,a-dihydrozy- 
propionie acid (“ trichloropVni\ic acid hydrate'*) [Beil. 111-623, lllr(408)], ndb. from 
CHGi, m.p. 102° (19). — 6 does not (5) add Br^ even at 100° (dif. from cldoromaleic acid 
(3:3432)).] 

C behaves normally as a dibasic add; e.g., titration with standard dil. aq. alk. gives 
Neut Eq. 75.3; for study of electrometric titration see (2). 

[Salts. (NH 4 )tA, eas. aol. aq. (5), but spar. sol. MeOH, EtOH, and insol. in ether, 
acetone, AcOEt, CHCla, or CA (20) see in<hc. refs. — KHA, much less sol. than corresp. 
prod, from chloromaleic acid, e.g., 100 g. of its satd. soln. at 15° conts. 3.843 g. KHA (5). — 
Ag^ (10) (12). - BaA.3HsO, fairly sol. aq. (10). - FhA.2H20 (13).] 

[C on stdg. at ord. temp, with slight excess 0.76 AT aq. KOH gives cldorine ion about 
40 times as fast (12) as the iBomeric chloromaleic add (3:3432).] 

The add (di)chloride corresp. to C, via., chlorofumaryl (di)chloride (3:6105), has been 
reported only by indirect means. 

Dimethyl chlorofumortte: oil (see 3:6582), 

Diethyl chlorafuniirate: oil (see 3:6864). 

(Q bu-(p-NitrobenzylJ chlonrfumarate: m.p. 138.5° (21). [From NazA with p-nitro- 
benzyl bromidc'in 63% ale. reOuxed 2 hra. (21).] 

ChlorcnnaleBnil [Ar-phenyl-ohloromaleinimidej: ndls. from boilg. ale., m.p. 170’’ 

(17). [From aniline salt of C on htg. for a few minutes at ITO^-ISO" ; note that during 
the process isomerization occurs and therefore that the prod, is the same as aimilarly 
obtd, from diloromaleic add (3:3432) q.v.] 

0 Chlarofumaio-&u-(p-chli7rcMnilide): pale yel ndls. from ale., m.p. 223° (17). [(Vom 
chlorofumaryl (di) chloride (3:6105) with p-chlorooniline (4 mdea) in dry ether; note 
that crude prod, is also accomiianicd by a little iV-(jEHdiloropheiiyl)-chloroma]GiQiimde, 
m.p. 175° (17}.] 

O GhloroCumaro-hu-(y-bromoBnilide): faintly yel. mils, from b<tilg. ale., m.p. 236° 
(17). [From chlorofumaryl (di)ddoride (3:6105) with p-bromoanilinc (4 moles) 
in dry ether; note that crude prod, is also accompanied by a little A-(p-bromopheayl)- 
chloromaldnimide, m.p. 190° (17).] 

3:4818 (1) Patterson, Todd, J. Chm. Sae, 1181, 1769, 1770. (2) Ashton, Partington, Trans, 
Fandav Sue, 88, 602, 605-606. 608 (1934), (3) Laugsetli, Z. phynik, Chm, 118, 54 (1925). 
(4) Stalling, Z. phyaik. Chm, B-84, 410, 424 (1934). (5) Perkin, J, Chm. Soe. 58, 097-700. 
708-705 (1888). (6) von Auwera, Bsirea, .0er. «S, 1686-1687 (1929). (7) Michael Tiasot, 
/. prakt. Chm, (2) 48, 393-305 (1892). (8) Robuson, Lewis, /. Chen, iloc. liSI, 1260. (0) 
Hotmberg, Arkw Kemi, Mineral.. Geol. 8, No. 2. 33 (1920); Cent. 1181, 1 830; CA. 16, 2116 (1922). 
(10) Kauder, /. praM. Chm, (2) II, 29-32 (1885). 

(11) Nef. Ann. 878, 223-226 (1893). (12) Mithad. J, prakt. Chm. (2) 58, 306-308, 321-322 
(lB95)i (13) Bandrowski, Ber, 15, 2695 (1^2). (14) Hill, Jackson, Am. (%m. J, 18, 36, 60, 
115 (1890). (15) Walden, Ber. 88 , 2885-2886 (1897). (16) Thomas-MuiiBrt, BvU. soe. chm. 
(3) lil 847 (18969. (17) Ghattaway, Parkes, /. Chm. Soe, 185, 466 (1024). (18) Perkin, Ann. 
188» 873-374 (1864). (19) BQehner, Ber, 81, C56-667 (1893). (20) McMaater, MagUl, J. Am. 
Chm, Soe. 18, 1802-1803 (1916). 
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8:48te^:4M4 


{2X\ hytm, Riid, /. jlm. CKrnn. Spc 10, 1788 (1817). (28) MonaiMrti. BvU. cAhm wL, 
AmL rvy. (8) 19, 870-097 (1941); CmL 1011, 1 616-018; CJL. 00, 8881 (1944). 


a!4SM mHO-l.l-DICHLORO<l,a- J CuHi^Cai 

BHV-OOO 

DlFHBiniBTHAIlE H-<M31 

Vi-(98i) 

^MMHi,a'>Dichlorobibeiuyl; h— O-G l 

Vi-(807) 

" 0 '’-ftilbeDe dioldoride) 1 

A 


HP. [loa-s-iMa* 

eor.dXlfiU 


198-194° 

(26) 


198° 

(2) (6) 


198.4-193.4° 

cor, (3) 


198-193° 

(8) (19) (22) 


198° 

(4) (5) (6) 


191-193° 

(7) (17) 


191-198* 

(16), n.c. (15) 


190-198° 

(21) 


191° 

(9) (10) 


190.8-191° 

(11) 


190° 

(12) (13) 


180-190° 

(14) 


188-180° 

(20) 


{5ee aUo tht uomenc d,l or ** p **~stilbene diiMmde (3:257D).] 


Ccdorless ndls. from ale., AcOH, C«He, toluene, or Igr. — Spei. sol. hot sic., eas. soL 


hot Iduene. — Sublimes. 


PREPARATION OF G 
Fbou BiNuciiEAR Initial Materials 

From Btilbeiie (troru^l^-diidienyletliylene). [For prepn. of C from l,2-dipheDyletliyleD8 
(stilbene) (1 .7250) with 012 in CHG^ (8) (16), with Cls in ether in sunli^t (17) (some 
*' 0 ’’-stilbene dichloride (3:2570) is also fonned), with CI 2 in ethane aoh. (note low temp.) 
in sunlight (gives 34.4% yield C + 48.7% yield diastereomer (3:2570) (15)) see indie, refa,; 
with PCU (2 moles) in CHClj soln. (6) or with FCIs in POCli in s.t. at 170*" (2) see indifi. 
refa.; with SOgCli in presence of peroxidfs at room temp, (yield of crude mixt. is 100%; 
aepn. of isomers gives 45% C + 33% diastereomer (3:2570) (7)), with nitiyl chhnide 
(QNCh) in ether (57% yield (18)), see indie, refs.] 

From isostilbene (c»-l,8-di|8ienylefhyleAe). [For prepn. of C from iaoatilbane with 
PGU in CsHs stood 2 days at room temp, see (6).] 

From btbenzyl. [For forum, of C from bibenzyl (1 ; 7149) with diromyl chliiiide (C!tOfeG«) 
in CBs (other prods, are also formed) sec (19).) 

From aia'-tUbromobibeozyl (stilbene dibromide). [For fonnn. of C from the 
mriiapg diastereomer (m.p. 236°] of stilbene dibromide [Beil. V*^Q2, Vi-(282), Vr(0OB)] 
with BaOi in CgHe on refluxing H hr. (5) (note that at ord. temp. rsplaoeiMt is only 
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partial aad yidds (5) only atilbene chl(n*ohroinide, m.p. 226") or with HgGli in acetone/ 
CHCla refluxed 11 hie. (poor yield (11)) see indie, refs.] 

H H 

, I I 

From a,ff'-dihydroKybibeiizyl (CaHs^-C — • C— GsHs). 

, OH OH 

Frvm meao-hydrohemoin. [For prepn. of C from meso-hydrobenzoin [Bdl. VI-1003, 
VIi-(400)] with PClji (2 mules) (20) cf. (15) (yield 43% C + 22% diaateroomer (3:2570) 
(8) (161), with rCla (8) (16), or with mCh in CrHs + pyridine (100% yield (10)) (13) 
see indie, refs.] 

From d,l-h}fdrobenioin {mhydrobenzoin). [For prepn. of C from isobydrubenzoin [Beil. 
yi-1004, Vli-(4SK))| with \Th (27-42% C + miieh resin (8)) (16) (20) or with PCb (8) (16) 
see indie, refs.; note, also, that f-isuhydrohcnzoiu wilh PClg in CilCla mfluxed 2 hrs. gives 
(45% yield (IDC.] 

From a-chloro-a'-hydroxybibenzyl. [For formn. of C from a-rhlorrwr'-hydroxybibonzyl 
(m.p. 77®j corresp. p-nitrobenzoatc, m.p. 103-104" (3)) with SOf.la in C^TCIjsep (:i); note 
that by this method C is formed exclusively.] 

From a-amino-a^-hydrozybibenzyl. (For prepn. of C from d,l-a-amino-a'-hydroxybi- 
benzyl with PCli, (42% yield (21)) or with NtX'l (1) see indie. rofH ; note also tliat 
amino-tt'-hydroxybiljf'nzyl m H(1 with NlX’l givw (l| 13'7 C + 24%' of f- “d ”-stilbene 
dichloride (3:2570) wdiilo f-^K-nmino-aMiydroxybihonzyl in IK'l with NOC’I givw (1) 14% 
C + 17% d-‘'d”-«tilhenfi dichlmi.le {3:257(»).‘] 

Kkom >1o.nonucij:ar I.nitial Mateiii.als 

From benzal (dijchloride. |Fur formn. of C from benzsl (dDeldoride (3;6^t27) by hi- 
molecular reduction with H<j + Pd in ale. soln (22), or nith ILj -f- hydra/iue hydrate in 
MeOH/KOH (20% yield (12)), or wilh excess cone. (2 molar) MeMgl in ether refluxed 
2 hrs. (22% yield (14)), or with exei^ C(;H;^MgBr .<nmilarly (14), or by action of Ni on 
htg. in C()fi (23), see indie, refs | 

From benzotrichloride. [For formn. <»f C from beuzotriiihloride (3:6.'V40) by actn. of 
Ni on htg. in atm. uf CO^ (23).] 

FriOM itTisrELLANKops I.viTML Mateiuauh 

[For formn. of C from diplienylacetalileliyde Ifh'il. V11-4;^S, Vllj-i234)] with RUa in 
OeHs under reflux 2 hrs. (41 % .vi<*ld; sf'e (3) J 


CHEMICAL BEHAVIOR OF C 

• Action of heat. C on reficaterl htg. above its m.p. is partially isomerized to its diaafmo- 
isomer (3:2570) as a result of which the m.p. of the sample graduailv falls to about 160" 
but not lower (8) (16). 

Reduction. C with Zn dust + AcOH gives good yields (24) of (rans-1 ,2-diphenyl- 
ethylene (stilfaene.) (1:7250), m.p. 124". 

HydrblyBiB. [No study of the direct hydrolysis of C appears to l)e recorded. --- However, 
C with Ag()Ac in boilg. AcOH gives an est^er whieii upon hydrolyaiK gives (€0%i yield 
(8) (16)) almost exclusively d,f-hydrol)enzoin (isohydrolionzain), accompanied by a little 
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hydrobencoiii; with AgOBs, however, much niore of the latter rcsoltB; however, aee «Jeo 
below.] 

Other leactionfl. G with ale. KOH an warming under reflux (20) nr in ajQ autoclave at 
180® (2) splits out 2_Ha yielding diphenylacetylene (tolane) [Beil. V-656, Vr(319), 
(568)], m.p. fl0“. — C with pyridine in s.t. at 200“ for 8 h». does not (17) split out HQ 
(dif. from the “ 0** stereoisomer (3:2570) q.v.) 

[C with Lil in ale. refluxed 2 hra. is little affected but in s.t. at 200“ for 3 hrs. gives (11) 
(presumably via halogen interchange and subsequimt loss of Js) a little (ran^'l,2^pbenyl- 
ethylene (stilbcnc) (1 : 7250). — C witli Nal in ole. is unchanged even at 150“ in B.t.; 
using AoOH as solvent, however, in s.t. at 210“ stilbene (1:7250) is formed (11). — 0 
does not (1 1 ) react with ale. NaBr.j 

[C with AgOAc (2 moles - 1 - 25% excess) in AcOH at 100“ for 9 hrs. gives (25) mixts. of 
hydrobenzoin diacetate, m.p. i3:i-Ki4“. and isohydrof)enzoin diaoeiate, m.p. 114-116“ 
(fur m.p./compn. diagram uf tliJs pair see (25) (26)).] 

Si4854 (1) Weiffiberger, Bach, Ber. BA, 1005-1108 (1031). (2) Eayser, Ann. chim. (11) fl, 
220-222 Cl»3(i). (3) New'iiitin. JuHhal, Wine, J. Am. Chem. Soe. C2, 1862 (1940). (4) Reulos. 
Compt. rend. 216. 775-770 (1043). (5) P/tiffer, Kistert, J. prafct. Chan. (2) 12A, 174-176 (1930). 
(fl) Bcrgiiiunii, Hnnrii, Bar. 64, 1157-1458, 1408 (19.11). (7) Kharasrh, Brown, J. Am. Chan* 
Sac. il, 3434 (lt)3^). (8) Zinoke, .4nn. 198. 129-141 (1879). (9) tiiguid. BuU. Chem. 3oe. 

Japan, 13. 159 (lO.iS). (10) Kitiuato, Sime. Hrr, 64, 1144 (1931). 

(11) PfeifTta-, Pnietoiiiit<, J. prakt. Cfum. (2) 137. 30-31, 37-39 (1933). (12) Busch. Weber, 
J. prakt. Chem. (2) 146, 49^ 50 (1930). (13) Cam'. M.'vuolere, Ctr^npi. rend. 163, 1508-1569 (1931). 
(14) Fu&ou, IUksh, j. Am. ('hem. Sor. 55. 720-72.3 (1933). (15) Wpifiaberffer, Hangewuld, Z. phynk. 
Chem. B-6. 140 (1930). (10) Ziiirko, Ber. 16. 999 1(K)4 (1877). (17) Pfeiffer, Ber. 45. 1816- 
1817 (1912). (18) HtdDk^ipf, KUlinel, Ber. 75, 1327 (1942). (19) Wcilcr, Ber. 33. 1054 (1890). 
(2fl) Fittig, Aninifinii, Ann. 168. 73-74, 77- 7h (1873). 

(21) DiirtipAy, fc)paiiriUK«*li J- inaU. Chem. (2) 63, 293 (1915). (22) Burachc, Heimburger, 
Bet. 48, 457 (1915). (23) Kdi rzyn.'<ki, lloiuholz, Mmidt, Hoctfviki Chtm. 6, 731-740 (1920); 
Ve^ii. 1636, I 2075: C.A. 34. lS5h (193(1). (2-1) Mrieeiiheimer, Heim, Ann. 356, 274 (1907). 
(25) WinsiGin, Heymniir, J. Am. Cht/m. Sue. 68. HO- 122 (1946). (26) Boeaeken, Eleon, Roc. 
tnv. chim. 47. 696 (1628). 


3:4856 5<CHLOROBENZENETRlCARBOmiC C^HACl 
ACID4,2,4 coon 

(5-ChlorotrimeUitic acid) f''^'^OOH 


M.P. 102-194“ (1) 


BeU. &N. 1008 


'{For prepn. of G from 5^hloT(Hi;2.4-trimpthylbpnzene (5-chloropBeudocumene} [Bril, 
V-402] by oxidn. in aq. pyridine with KMnOi .‘»oe (1).] 
iC on suitable treatment with ulk. yields (1) 5-hydroxytrimellitic arid iBril. X-580] 
for use as dye intermediate.] 


a;48S5 (1) T.G.. Brit. 495,432, Dec. 8. 103S; Ceni. 1636. 1 1452; (7.A. S3, 2013 (1930); IVsnoh 
830,454. April 4, 1039, C.A, 86, 5188 (1942). 
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ItP. 196« (1) 

198* (2) (3» 

1B8.8” cor. (4) 

19S” 15) 

190° cor. (6) 

189-192° (7) 

180-190*’ (S) 

189°u.g. 19) 

189° (10) (11) 

188.6° U.C. (4) 

188° (20) 

186° (12) 

GMen yellow ndla. from AcOII (contg. a little CiOi (2)) or from air. — Sublimes (use 
in purification (12)). — Inaol. aq. (1 in 10^000,000 (13)), spar. sol. rold ale. ArOll, CCU, 
ethyloDficlycol ethyl ether, Kaaoline, cottonseed oil, isastor oil, ’'NiLjol" (13); quite sol. 
(4% (13)) in xylene nr o-dichlorobenzeno (3:6055); fairly sol. in ether, Cb 11», acetone, or 
dioxane (13). 

(For use of C as agricultural and textile fungicide sec impt. review article (13) cf. (37). | 

[For prepn. of C from naphthcM]|uinQne-l,4 (1:9040) in Ac()H with (M>2 in pres, of Is 
(yields; 90% (14), 80% (8)), from 2<li]oronaphthoquiDono-l,4 [Beil. ^'11-720] in AoOII 
with Cls (15) (16), from naphthoquinone-l.i-A'-chloromonimide [D(;il. Vll-720] in AcOH 
with 8^10 pts. cone. HCl on warming (70% yield (11)) see indie, refs.; fnan naphthol-l 
(1 : 1600) with HCl + KCIO3 (6) or after preliminary sulfonaiion to naphthol-l-eulfonic 
BGid-4 (NevilJe-Winthar acid) folloa’ed by JICl + KCJOs (yields; 8^1% crude (4), 47% 
(2)) 4(M7% (12)) (17) (18), from 4-nitrQ6QDaphthol-l (Daphthoquinone-l,4-monoximp) 
[B^. VIl-727, Vllr(386)| in ether with HCl gas (3), from 4-ami nonaphthol-1 in AcOH 
with ds (17), from 2,3-dichloronaphthiil-l (3:2935) in AcOH with CrOs (19), or from 2,4- 
dinitropheno] (Martius Yellow) [Beil VMl?, Vli-(308)) with HCl + KClOs (24% yield 
|2)) (10) see indie, refs.) 

(For fonnn. of C from l,4-dihydroxyniq)hthulene-3-pyTidiiuum cliloride (itself from 
naphthoquinone-1,4 (1 ; 9040) + pyridine in MeOH + HCl) with SOCls under reflux see 
(T); from naphthaJene (1:7200) in AcOH with CrOsCls sec (20); from 1,2,3,4-tetrachloro- 
naphthalene [Beil. V-546, V2-(446)] in AcOH with CrOa or with cone. HXOs in s.t. at 110° 
see (9); from naphthalene tetrachloride-l ,2,3,4 (3:4750) with cone. IINOa see (1): from 
2,2^,4,4,-pentaGhloro-l-oxo-naphthalene tetrahydride [Beil. Vll-370] with dil. ale. or 
dfi. AoOH in s.t. at 120-130° see (15).] 

iC on reduction by shaking ether soln. with aq. SnCls (21), or with Sn + HC}1 (part of 
halogen is lost (10)), or by refluxing with HI + white P (10) gives 2,Michloro-l,4-di- 
hydroxynaphthalene [Beil. Vl-979|, colorless scales from ale., m.]), 135° (21), 135-140° 
(10); note that C is reduced by SOt + aq. only in s.t. at 130-140° (10). ^ Note tliat C 
with aq. Ki80k or aq. KHSOj sdn, replaces both chlorine atoms giving (10) K salt of 4- 
hydnjxy-2,3-diBulfonaphthyl-l sulfuric add (Beil. Xl*304].] 



BOUDS 


ai48M 


4B8 

C on oddn. with bmlg. SNO| (D - 1^) An^ yiM» (10) idithtlio Mid <1:8890)^ 
C with >qUB ngia fatd. in a-t. yietda (22) pbthalio (w nitnphytiiio) aeid ooeouipuied by 
Bome triohl(iroiia.phthoquinone-l,4 [Beil. VIR30], yd, ndla., m.p. 2G0*. 

C with equd wt. MnOi + 4.8 wta. c<mo. HQ in a.t. at 230* for 10 hn. (11) of. (17) yleUa 
2M04etruhlori>-l,4-diomiaiihUideiie tetnhydride-lMd [BdL V11-70S|, edorien ft. 
from ether, m.p. 117° (11). 

C with POi (2 mdoa) dialvd. in POCli htd. in a.t. at 180-200* (10), or at 200-2SO* for 
4rS hn. (22) (with alow riae at temp, to avoid exploaion), yielda l,2,3,^S"Iientai!Uon>> 
naphthalene [Beil. V-546], colorlesa ndla. from ale., m.p. 168.5^ (10) (22). 

|6 with lanse excces MeM^l in ether gives (45% yield (23)) (by replaoement of 1 atom 
of chlorine and usual reaetn. of the two carbonyl groups) ly2j4rtrixnethyM|4-dthydn»y^ 
chlori>-],4rdihydronaphthAleDe, ciyst. from ether by pptn. with pet. ether, m.p. 115-117^ 
(23); with oesriain other KMgX cpdB., however, both chlorine atoms are replaoed, e.g., €» 
with large excess CiJflHftMgDr in ether pves (34% yield (23)) l,2,3,4-tetraphaiyl-l,4‘ 
clihydroxy-l,4-dihydronaphtluiJene, cryst. from CeHs + ale., m.p. 241.5^ (23); with still 
other KMgX cpds. neither halogen is affected and only the carbonyl groups retet; e^g., 
C with large excess o-GioHrMgBr in ether g^ves (75% yield (23)) l,4-di-Maphthyl*1^4- 
dihydroxy-2|3-dichlaro-l,4-dihydronaphthaleDej m.p. 261° dec. (23).] 

[C nnth 2 pts. iJu powder htd. in nitrobensene or at 240** as directed (24) givea 3% yield 
triphtha]oyU)enzene (1,2,.^,4-diphthaloylajithrBquinQne). — C with HBr in nitroj^nseae 
htd in pres, of CuCl 2 yields |2.5) 2-bromfh3-chloronaphthoquinone-l,4j m.p. 200-207° (25).] 

[C with 2,3-di]]ieth3dbutadiene-l,3 (1 .8050) in pres, of excess 5% ale. KOH and a little 
sodium hydrosulfite iioiled 2 hrs. and then oxidized with air gives (26) 2,3-dimBthylantiim- 
quinone [Beil. Vll-815, Vllr(425)], yel. ndl. from ale., m.p. 205-206°.] 

C with boilg. ale. KOH hydrolyzes 1 chlorine yielding on acidification (10) 3-chloto-2- 
hydrQxy]uiphthoquin()ne-l,4 [Beil. VlII-304], yel. ndls. from ale., m.p. 215°; note that C 
with NaOAc htd. in ale. yields (27) the curreap. acetate, viz., 3-chloro-24cetoxynapfatho- 
quinone-1,4, yel. ndls. from hot ale., m.p. 08° (27). ^ [For reaetn. of C with NsiS or with 
H 2 S leading io bimolecular condensatioa with fonnn. of dibenzothianthrene diquinone 
or its deriv’s. see (28) (S).] 

C with phenol (2 moles) + dry K 2 CO 1 K phenolate) htd. for 1 hi. at 100° gives 
(26% yield (2)) 2,3-di])hcnoxynaphthoquiDone-l,4, or.-yel. ndls. from xylene, m.p. 206° 
|2). — [For reaetn. of C with pyrocatechol (1:1520) in pres, of dicthylaniline (2), with 
pyrogallol (1 : 1555) in pres, of pyridine (29), or with various BOthrols and pyii&e in 
prepn. of dyes (30) see indie, refa.] 

6 in nitrobenzene treated with NHs gas or C in boilg. ale. treated dropwiae with oono. 
NH^OH (27) gives (probably by 1.4-addition and subsequent loss of 1 HCl (31)) (60% 
yield (2)) 3-cliloro-2-ominanaphthoquinonc-l,4, yel.-br. ndls. from AcOH, m.p, 193° (2) 
(corresp. acetyl deriv., m.p. 219° (27)). — Similarly, C with aniline (2 moles) in hot ale. 
gives (87%) yield (12)) (32) 3-chloro-2-anilinonaphtboquinone-l,4 [BeU. XlV-168, XIVi- 
(434)], copper-red ndls., m.p. 202° (32). — [For corresp. reaetn. of C with many other 
aliphatio or arom. amines see (3!)), with ^-naphthylamine see (34), with p-phenylenedtamine 
(or its monoaeetyl deriv.) sec (12); with p-chloroaniline see (27); note that some amines, 
e.g., CKUtroaniline, 2-aniinoanthraquinone,^Bnd 3-chloro-2-Bininonaphthoquinone do not 
undergo tliis reaetn. (27). — For reaetn* of C with pyridine see (2).| 

0 on nitration, e.g., with 4 vol./pts. red fumg. HNO| (D ^ 1.52) -|- 2J^ vol./pts. pun 
eonc. HaS 04 at 100° for 6 his. (35) cf. (36), gives (40-45% yield (35)) 5mitro-2,3^hlorCh 
na}dithoquixione-l,4, pale yel. cryst. from CIHCla (35), AcOH (36), or ale. (36), m.p. 176° 
(35) (36); this prod with aniline (2 moles) in hot ale. yields (35) 3-chlQTO-2-anUiiio4 9)-* 
nitronaphthoquinon&-l,4, Ifts. from nitrobenzene, m.p. 273° (35). 
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S:tU7 (1) HoUjis, Btr. », 6O5-S00 (1805). (2) UUmaim, £(tiaoh, Bar. M, 204-272 (1021). 
(3) AJ>i«Utti, Firona, A((i aecad. Torino, Cims acf. fit., mot. noi. 71, 602-0(M (1926); Coni. 1M7, 
1 1138; CjI. 31, 678 (1837). (4) Conaut, Fieser, J. Am. Chm. Soc. M, 1873, 1873 (1027). 
(5) Ltebarmaim, Bor. 201 (1809). (6) DarmatAdter. Wkhelhauai Aim. lO^ 801 (1669). 
(7) Koenip, Oniitar, Btr. 84, 1017 (1931). (8) Hraaa, KOlilar, Bar. H, 2351 (1922), (9) Claua, 
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(11) iViedl&iider, Raiiilurdt, Btr. X7, 210 (1894). (13) Frioa, Korkow, Ann. 427, 280-287, 
295-296 (1922). (13) Ter Herat, Felu, ImL Bnp. Chm. 20. 1255-1250 (1043). (14) fierllieiin, 
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Bar. 21. 2757 (1894). (17) Zineke, Cookary. Ann. 255. 379, 372 (1869). (18) Kehrmann, Bor. 
21. 1780 (1888). (19) Claua. Knyriiu, Ber. 18. 2928-2920 (1885). (20) Curatuajeu, Bar. 2. 
033 (1860). 

(21) Claua, Ber. It. 1142, 1144 (1886). (22) Claua, ren dm lippe, Btr. 16, 1010-1017 
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(31) Lindemaiui, Fabat, Aim. M2, 37 (1928). (32) Knapp, Scbulta, Ann. 216, lHO-100 (1881), 
(33) ^eemann. Ber. 15, 4K4-4S8 (18S2J. (31) Frira. Kbhler, Brr. 57, .500 (1924). (35) Frioa, 
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288,927, May 10, 1929; Frmcb 043,447, hirpt. 17, 1928; ('>n(. 1689, II 96. (37) Ter Herat (tu 
U.B. Rubber Co.), U.S. 2,340,771-2. May 23. 1944; r\A. M, 1240 (1945). 
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CaHaCjClj 


BeU.XVII- 483 
ZVIIi-(334) 


MJ>. 193.5-1B4.5‘ cor. (1) 

1 » 1 ‘ cor. ( 2 ) 

* 180-191° (3) 

187° (4) 

184-186’ (5) 

185° (6) (7) 

[iSea oho Z,Michloroiihthalic add (3:4870).] 

Long edorlesB ndls. — Kublimes. 

[For prejm. of C from S.O-dichluroiihtbBUc acid (3:4870) by litg. at 130-140° ( 2 ) (3) (4), 
at 160* ( 8 ), at 180-100° (a), by dialn. under diminialiod prew. ( 0 ), or by big. in a current 
of diy air at 40° (?) (10) acr indie, refa . (rom ethyl hydrogen 3,6-dirblnrophthBb)te by 
htg. at 200 - 220 ° ace ( 2 ) (5); for furmn. nf C (together wi(h other iaomers) from pbthalic 
anliydridc (1:0725) with Cl: in prea. of Ke or Fcaalta at 160-260' ( 11 ) or with Clj in fumg. 
H 1 SO 4 ( 12 ) in pres, of !« (3), or from 3-ehlorophthalic anhydride (3:3900) with Clj in 
fumg. HtSOi in prea. of I 2 (3), aee indie, refa.j 
[For aepn. of C from iaomeric dichlornphthalic anhydridea liy meana of anltu of curreap. 
aeida, etc., aee (3) (13) (1); liy meana of differential hydnilyaa with HiSOi (proda. with 
no oHdilonne auch aa 4 , 54 lichlorophtLalia anhydride reijuire IIjSOi of 08-100^ eonon., 
theae with 1 oKhlorine auch aa 3,4-diehlnra|dithaUe anhydride hydrolyae with 66-96% 
H]S 04 , thoae with 2 o-chlorine atoma auch aa C or 3,4,G,0-tetrachlorophthBlio anhydride 
hydrolyu at H 18 O 4 conens. of leas than 50%) aeo (14).J 
C dialvd. in aha. EtOH yields the acid cater, via., ethyl hydrogen 3,(i-dichlQro{ibthala(e, 


0 

B.P. 339° (3) 
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eryit. from Ca 4 , iii,p. 130-131° (3), 128-130° (2), 12^129° (fi); note that this ester vhen 
dialvd. in Stoll and satd. with HCI gee. then wanned, does not convert to tin neuttal 
ester readdjr, and that even with 13 pte. EtOH and 7 hr. htg. only 16% diothyl 3,0^lii!Uon^ 
phthalat« is formed (2). 

[C with I mule PQb htd. in s.t. at 160° for fr-7 hn. (8) or at 200* for 6 hn. HSi yMde 
pseudi>-3,(Pdi(ddnrophthaloyl dichloridc (t%3,4|7-tetrac]ilorophthalide), oiyst. from Gs&flj 
m.p. 122^ (li5|; this prod, upon biff, above its m.p., or upon solution in inert solvents, or 
very rapidly upon treatment of such solna. with decolorising caiboni or slowly even in 
solid condition, isomerizes to 8y774-3,6-dicblorophlhaloyl dicbloiidev colorless pr., m.p. 31* 
(15)| from low-boilg. pet. ether (in which the pseudo-chloride is spar. sol.). — With MeOH 
the pseudo chloride yields the pseudo dimethyl ester (4,7-dichlon)-3,3Hliinethoxypbthalide^ 
m.p. 134° (15); the neutral dimethyl 3,6-dickorophthalate (corresp. to the ss(m.-chloiide) 
has m.p. 32'' (ir)).| — |C with 2 moles ra5 htd. in s.t. several hrs. at 200* is aIaiwH (81 
to yield a prod. CnH/lClle, ndls. from alc.^m.p. 117° (S).] 

[C with I mole NH^OH.HCl + Na^GOs in aq. as directed |3| for 3,4-dichlorophtfaaJio 
anhydride (3:4880) yields 3,6-di('hlorophthalyliiydroxylamine (i^T-hydroxy-SfO-dicUoro- 
]ih11ialimide) [Boil. XXI-504], ndls. from MlOH, m.p. 2<'>3-258'' (3); tlie conv. of this 
|irod. witli boilg aq. Na^C'Ox to 3,(>-dichloroanthranilic acid (analogous to the coiTesp. 
proccris with it& isomers) has not been rc)K»rtod (ace, however, under the imide below).] 

|C with steam passed over cat. at 380-420° loses CQ2 presumably yielding (16) 2,5- 
didilorobcnzoic acid 01:4340).] 

C with Aids + yicl^ (S) (17) 3,6-dichloro-2-bcnzoylbenzoiG add [Beil. X-TSO^ 
Xr(357)l, ncUs. from CgHt (17) i>r dil. ale. (S), m.p. 168.5° (18), cor. (17), 159° (8); this 
prod, oil ring closure by htg. with cone. Hki 'O 4 (2) (17) (18) (19) yields l|4rdichloroantfarar 
quinonp [Beil. VIli-(411jJ, yel. ndls. from AcOH, m^p. 187.6-188° (20), 187.5° cor. (17), 
187.5*' (18), ltS6° (19).^ [For corresp. rcactns. of C -f AICI3 with chlorobenzene (22), 
with toluene (21), with (^-chlorotoluone (3:8245) (23), with p-chlorotoluene (3:8267) 
(24), with fluorenc (25), with accnaplitheue (26), with pyrene (27), or with p-methylbensBii- 
thronp (2.S) .<cc indie, refs.) 

|C with hydroquinone (1:15901 IlsBOs htd. at 190° and afterward treated with hot 
cone. HaSO^ (29), or htd. with Aids i- XaCl at 200-220“ for 20 min. (30), gives (yield: 
30^;, (29), 84^1 (30|) 5,S-dicljloro-J.4-ilihydrn?cvantliraquinonc (5,8-dichloroquuiuaijti) 
IBeil. VIIIi-(7iro|, cryst. from x>leiic (30) or AcOil (29), m.p. 275.5° (30), 266° (^ 
(diiicptate, m.p. 1^0° (30), 170” (29)).] -- [For reactn. of C with AlCla -|- o-cresd (31), wift 
o-cresol methyl ether (31) (19), or with p-cn*Bo] (7) see indie, refs.; for rcactn. of C 
a-miphlhol H- HaBOa sec (9).] 

|C in fumg. HaiS(>4 treated with Bra yields (33) (34) 3,5-dicblor(>4,5-dibri]mophthBlio 
anhydride, colorlo.«is ndls. from AeOII, m p. 269-270° (34), 261° (33). — C in fumg. H1SO4 
(50% WO3) hid. with la as directed (32) gives (97% yield) .3,6-diclilort>4,&°di-iodophthalio 
anhydride, yel. pr. from AcOll, m.p. 25S°-258 5° cor. (32).] 

|l>'or condcas. of C with sulMtituted w-aminophenoLs in prepn. of phthslein dyestuffs see 
(35); for use of C in prepn of pigmenta of phtlialocyaninc type see (36) (37); for use of 
0 as iiliisticiscr fur ccilulosc esters see (38).] 

Fused C Ueated with dry NHr gas (39) or with urea (37) yields 3,6-dichloropbthalunide 
(Beil. XXl-504], ndls. frcmi ale., m.p. 242° (39). [This prod, on ring opening and Hofmann 
degradation with aq. alk. NaOCi (3) or NaOBr (39) gives 3,6-dioUoroanthrBnilic acid 
[Beil. XIV-3671, ndls. from aq. or AcOH, m.p. 153° cf. (3). — [For behavior of C with 
hydrazine hydrate yielding acc. to conditions A'^^amino-3,6-dichloroplithaliinide, J\r-(3,6- 
dichlorophthalimido)-3,6-dich]oropbtluiliinidc, or 3,6-didilorocyclophthiilhydraaidc see 

140)1 
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C (1 pt.) dUlvd. in 5 jrti. boilg. AoOH and tmted nitA 1 pt aniline givei nn eoaiini 
jfield 1U) 3^6-diehUtrophthafiuitt [Beil. 2UQi-(3Bl}]t pah pel. Vta. or ndb. from 
AoOH, in.p. a01° UO|, 197-108' eor. (1), 194* (41), 191* (30). [Note, howeret, tiiat on 
pntraetad litg. with exeeoe aniline fint one and then the other niidear halogen abo reaata 
phlding, leapeotirdy, S-anilino^-chlorophthaianil, unstable form, m.p. 141* ear. (1), 
stable form., m.p. 160-I60A’ ear. (1), and 3,6-diBniliDophthalani], m.p. 107* (41).] 

C on aaponifioatian with standard alk. (Sap. £q, - 108.5), followed bp acidification, 
phldi 3,8-diohlorophthalic add (3:4870) q.v. 

I:48N (1) Fmtt, Perkins, J. Am. Chm. Soe. 40, 214-218 (1U8). (2) Giaelw, Bar. II, 201»- 
2022 (1800). (3) VilLsFT, Ber. 42, 3538-3M1, 3M9 (1909). (4) Feust, dnn. W, 04 (1871). 
(6)FMffer,Arr.U,42£(1922). (6) Widmon, Bull. >oc. cAm. (2) M, 512 (1877). (7) Kieieheek, 
DUmsim, Ber. M, 308 (1932). (8) lie Boyer, Arm. US, 350-361 (1887). (9) Hvnq>, Norris, 
WUimsan, J. Chm. Soe. N, 282-283 (1909). (10) Tinele, Bstes, J. Am. Chm. Soe. 11, 1323- 
1325 (1910). 

(11) Dvornikoff (to Monsanto Cham. Co.), U.a 2,038,383, Jan. 21, 1936,- Cml. im, 1 2830; 
C.A. M, 1394 (1936). (12) Mueller (to Oeneral Aniline Wurke, Inc.). U.8. 1,997,226. April 6, 
1036; Cent. INC, II 1449. (13) Hodgwn, /. Coe. Cpere Cebnrwle 40, 215 (1033). (14) Imperial 
Chem. Ind., Ltd., fkenoh 749,954, Aus. 2, 1933; Cent. IIU, II 3748-2749. (16) Kiipai, Ga> 
luwihks. Laasak, Ber. 08, 1332-1333 (1035). (16) Jaeger (to Srlden Co.), U.S. 1.964,516, Jane 
26, 1934: Cent. lOM, U 3047. (17) ITUmnnn, Billig, Ana. Ul, 14-16 (1911). (18) Dougherty, 
Gleaeim, J. Am. Chem. Sac. N, 1027 (1930). (19) W’alah, Weiimum, J. Chem. Soe. N. 687, 
601 (1910). (20) Egerer, Meyer, Monatsh. 34, 1)0 (1013). 

(21) Eckert, Endler, J. proM. CAem. (2) IN, 334 (1921). (22) JarDeehy, Uonaieh. M, 2 
(1934). (23) Keimateu, UJrano, J. Pharm. Soe. Japan 4A 20-26 (1020), M, 61-63 (1030); Cenl. 
NN, I 2533, UN. II 1.551, (M) Kcimatou, Hirano, Yoahinii, J, Pharm. Soe. Japan II, OI- 
OS (1930); Ceni. UN, II 2384. (25) Barnett, Ooodway, Watson, Ber. N, 1890 (1933). (26) 
I.Q., Etenoh 642.662, Sept. I, 1928; CmU UN, I 581. (27) Kramer (to I.G.), (ler. 569,146, 
Dee. 2, 1033; Cenl. UM, I 771. (K) Kraiulein, Greune, Mima}? (to I.G.), (ier. 430,658, 
Aug. 13, 1626; Cent. UN, II 2230. (29) Frey. Ber. 46, 1356 (1612). (30) Waldmun, J. praU. 
Chm. (2) U6. 251-253 (1030). 

(81) Mariott, fiolinean, J. CAem. Coe. UM, 1633. (32) Pratt, Perkins, J. Am. Chm. See. 40, 
234 (1016). (33) Juvelta, Ger. 50.117, PnaUinder II<93. (34) Lessor. Weiu, Ber. M, 3945 
(1013). (35) Durand, Hueguenin, SjA. Urit. 251,644, Jul}’ 7, 1926; Crnl. 1117, I 1228. (36) 
Imperial Chem. Ind., Ltd., Fronrh 808,645, Feb. 16, 1937; Cenl. 1N7, II 3820. (37) Imperial 
Cham. Ind., Ltd., Thurpe, Unstead, Brit. 390,119, April 27, 1933; Fivnrh 737,392, Dsc. 10, 
1932; Cent. UN, II 794. (38) Onyfue, French 749.792, July 29, 103.1; Cenl. JIM, I 3154. 
(19) Oraebe, Gourevits, Brr. N, 2024-2025 (1900). (40) Drew. Foatman, J. Chm. See. UN, 
81-32. 

(4l| Mariott, Bobinson, J. CAem. Soe, UN, 137-138. 
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(8m nteo SfBeUehlorophihalie anhydride (3:4860).] 

Ibla. from aq.; eaa. sol. hot aq. in which it readily gives Ropcrsatd. Bolns.; ess. sol. slo., 

etber. 

C on )itg. begins to lose aq. even at 100° with farmn. of 3,dHliehlorophthalio eahydride 
(3:4800) ef. (1); thia change praoee^ with increasing speed as the temperatim ineresaes; 
fw this reason no definite m.p. of C is recorded and the m.p. observed is aotuafly that 
of the anhydride. 

(For prepn. of C from 3,5-dichloro|riithBlic anhydride by bydrolyu see the nnl^dride 



Mr 80UM <t48y«Ht:4«3!B 

(3i4M0); tan etM hsrdrogBn SjMicfakntvphtbakte by htg. «t 200° to oonwt toiho 
anhydride and hydrdyrifl of the latter aee (1]; from lid-diofalercmphthaleno (3:1055) by 
bo% with HNO| (D » 1.3) see (2); from l,4,5-trichl0raiuii)hthaJene (3:4005) by big. 
with HNOt in B.t. see (3); from ** ahtetrachlofosaphthaleDe '* [Bail. V-5461 by oxMhii with 
HNOs see (4); from l,4diehloronaphthalene tetrachloride (lA3|4,6,&hexgGhlarotetafiii) 
[Bail. V-493] by boiig. with eono. HNO| (D > 1 . 42 ) see (5) |6i;from5j3-diah]Qioti^ 
aAine-2 [Beil. X1M310] on oridn. with dil. HNOi in B.t. at 180-200° see <7).l 
[For Bepn. of C from mixta, with the iflomeric 3,4- (3:4880) and 4,5- (3:4800) ffiehteo* 
phthalic adds see (8) (9).] [For use of C as softener and/or plastidser for oellul^ derive, 
see (lOM 

Salts. NHiHi, NaHA, KHi, as well as (NHi)!^, NasA, and Ksl, are all eas. scL aq. 
(8); Agi^, insol. aq. (8| (12); C!ai, 4 H 2 O (5) (12), spar. sol. aq. and pptd. by CaCh frosn 
W dil. aq. solns. of (NH 4 )sS (8) (12); BaA, H 2 O, spar. sol. aq. (5) (12); ZnA, eas. soL aq. 
(characteristic dif. from 3,4r and 4,5-dichlorophih^G adds and used in sepn. of C (8)). 

Eetara. Dimethyl df&dichlorophthalatej m.p. 82° ( 11 ) (from A^ witii Mel Ul))j 
methyl hydrogen 3,6-dichlorophthalate, unreported; diethyl 3,6-dichlorophthalate, Qiyst 
from 50% ale., m.p. 60° ( 12 ) (13) (from Ag^A on htg. with EtI in a.t. at 100 ° ( 12 ) (13), or 
in very small yield from ethyl hydrogen 3j6-dichlorophthalate with EtOH (U (14)); dhyl 
hydro^ 3,&^tihlorophthalate, cryst. from CGI 4 , m.p. 130-131° ( 8 ), 128-130° ( 1 ), 128-^ 
129° (15) (from 3,6-dichlorophthalic anhydride (3:4^) with EtOH). 

[For studies of ionization oonsts. of first (16) and second (16) (17) add groups see indie, 
refs.] 

8;487l ( 1 ) Graebe, Ber. SI, 2020-2023 (1900). (2) Atterberg, Bull. soe. ehim. (2) S7, 400 (1877); 
B«r. 11. 547 (1S77). (3) Atterkra. BuU. 90c. :hm. (2) 27. 407 (1877) ; Ber. 1, 1734-1736 (1875). 
(4) Widmau. BuU. 90c. chim. (2) 28, 511-512 (1877). (5) Faust. Ann. IN, 64-55 (1671). M 
Widman, Bn. 15, 2100 (1882). (7) Claus, Philipson, /. prakt. Ch^. (2) 43, 61 (1801). (8) 
ViUificr, Bn. 42, 3538-3539 (1909). (9) Hodgson. J. Soc. I)yer» CoUniriftta 43, 215 (1938). (ID) 
Droyfus. fYench 749.792, July 29. 1933; Cent. 1N4, 1 3154. 

(11) Klrpnl. Oalu.Hchka. Laasok. Bar. 68, 1332-1334 (1935). (12) Le Royer, Ann. M, 861^ 
354 (1887). (13) Graebe, Gourovita, Ber. 83, 2024 (1900). (14) Graebe, Rostowiew, Bsr. 
34, 2108^-2109 (1901). (15) F/eiffer, Ber. 55, 425 (1922). (IG) Wegsoheider, Sfonolib, 33» 
325-326 (1902). (17) Berger. Helv. Chim. Acta 23, 41^, 50-52 (1940). 

OH 

3:4878 TETRACHLOROPYROCATECHOL ClAoH C 6 H 2 OSCI 4 BeU.Vl.784 

(Tetrarhlurocatechol; I VIi-(3fl9) 

tetradi]uro-1.2-dUiydruxylicnzene) OHyJCl Vla-(78T) 

ILP. 194-195° (I) 

194° (2) 

193-194° (3) 

[See aUo (Btrachforobensoqumone-l,! (3:3965).] 

ColorleBs anbydrouB cryst. from hot dil. ale. (1), Igr. (1) or CgHs (2); C from dU. AcOH 
sepe. SB monohydrate which over CaClr loses half of its water and above 70-80° all d 
its aq. (3) (4); C from AcOH seps. as a cpd., C.AcOH, m.p. 123-124° (4), which can be 
reorystd. n"4^"g"^ from Igr. but in air or more rapidly over alk. loses its cryst. AeOH; 
the above opd. on aoln. in sic. and pptn. with much aq. yields a trihydrate, C.3HiO, in.p. 
94°, whieh can be lecrystd. unchanged from aq., ale., or acetone but which from CA Ot 
Igr. seps. C in anhydrous form (4). 

(For pr^m. of C from pyrooatechol (1 : 1620) with Qs in AcOH (5) (2) (13) or with ICl 
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(3) Bee indie, refs.; from hexBOhlorocyd(ihexene-3diane-l|2 [Beil. VIM75| by reduotn. 
with SnCli in AcOH see Ul-I 

C with Btd. alk. (usinK phenolphthalein) titrates Bhitfply as a monohydric phenol (4| 
(61, i.e., Neut. Eq. 248; aimilarly titration of the cpd. C.AcOH (above) gives Neut. Eq. 

164 (4). 

C cm o»dn. with fumg. HNO3 in Ag(>H gives (81% yield |13)) (1) (5) (7) (8) tetrachloro- 
o«bemKiquiDone-l,2 (3:3965). — For study of oxidn.-reductn. potential of system: C + 
tetrBdilorobemBoquinone-1,2 see (7) (8), — C with equiv. tetrachlorobcn2nquinone-l,2 
(3:3065) in least possible hot CIICI3 gives on cooling tlie cKirresp. quinhydrone (14). — 
[For other complex prods, ubtd. from by action of cone. HNO3 or N2O4 (9), HNOi + 
H1SO4 (10), or NaN02 in AcOH (2) see in^c. refs.] 

O Tetrachloroi^ocatechid diacetate: ndls. from AcOH, m.p. 100° (1). [IVom C with 
AflsOd).] 

— Tetrachloropyrocatechol monometbyl ether (tetrachloroguaiacol) [Beil. VI-7841 ; 
ndls. from hot aq., m.p. 185-186° (11). [Roportifd only by indirect means (11).] 

TetraddoropyroGatechol dimethyl ether (tetrachloroveratrole) (Beil V1-7S4]: 

ndls. from ale., m.p. 88° (11) (12). [Reported only by indirect muaub (11) (12).] 

1:4876 ( 1 ) Zincks, K&ster, fier. 21, 2720-2730 (188^). (2) Frcjka, Sefrunck, Zika, CoUeeHon 
CttchMim. Ckm. Ctmmun. I, 241-242 (1037); CaU. 1B37, II ISIG; r.A. 31, 7046-7047 (1937). 
(3) Jackson, Boswell, Am. Chem. J. 36, 528 .531 (KIOG)' ( 4 ) WillRlattrr, MiIDim*. her. 44, 21 W 
(IBll). (5) Zincke, Btr. 21, 1779 (1887). (6) WoiiubeTgpr, Her. 66, 1820 (19.32). ‘ (7) Cunant, 
Fieaer. J. An. Chen. Sac. 46, 1873, 1875 (1024). (8) Kvnlnes. J. Am. Chm. Soe. 66. 2487- 
2489 (1934). (9) Zincke. Ann. 436, 161-1G2 (1924). (10) Ziiickc. Weisliuiipl, Ann. 437, 03-94 
(1924). 

(11) Brilgeoxnami, J. praht. Chm. (2) 63, 2.51 (1S90). (12) ConMii, Ann. rhim. (7) 39, 87 
(1903). (13) Jackson, MatLaurin, Am. Cktm. J. 87, 11 (1907). (14) Jarkitoii, Ciirletou, Am. 
Chm. J. SI. 497 (1908). 

Cl 

3:4880 S,4-DICHLOROPHTHALlC ACID C/^COOH BeU.]X-N17 

i^JcOOH 

M.P. abt 195° rap. htg, (1) 

[8s0 also 3,MiMiirophthalic anhydride (3: 3695}.) 

Rectangular this, from aq.; oas. sol. aq., ether. — C ran only with dilTiculty be separated 
from 4,5-dicblorophthalic acid f3:4>i90) by crystn. (1). 

[For prepn. from 3,4Hlichlorophthalic anhydride (3:369.*)) on boilg. with aq. see (1|; 
from AT- (hydroxy )-3,4Kljchlorrjphthalimidp (rpo under 3,4-djcliloro))hlhaLic anhydride; 
by hydrolysis with hot 10% H(1 ace (]).] 

[For sepn. of C from inixts. with the isomeric .3,6- (3:4870) and 4,5- (3:4890) dichlorn- 
phthalic acids m (1) |2).] 

SoltB. NaHA, Ag2A, CuA, Cai, BaA, ZnA all siiar. sol. aq. (1). 

Eaten. Methyl hydrogen 3,4rdiG]ilorophthBlak and ilimi^hyl 3,4-dirliloropbihalate 
are both unreported; both possible ethyl hydrogen 3,4-dichlorophthalal4ia are knov^m, viz., 
ethyl 2-carboxy-3,4-dichIorophthalatP (from C -|- aba. 11M)H -f fi’w dnir* cone. H2SO4 
refluxed 6 hn. (3)), ndls. from dil. ale., m.p. 184° |3); and 3,4-dirhluro-2-e.arl>e(hi)xybi'nzoic 
acid (from diethyl 3,4-dichloropht)ialate by f>arti!il KOH aaponifieation nr from the an- 
hydride with abs. £tOH (3)), pr. from dil. ^c., m.p. 164° (.3): diethyl 3,4-dichlorophthalate 
(from Agfi), m.p. 80° |3). [For the pseudo die^yl ester of C see under 3,4-dichlorophthalic 
anhydride (3:3695).! 



BOLIDB a:48aihS:4MNl 

C on protracted htg. at 220^ loses aq. yielding 3,4<liohloarophthalic onliydride (3;36i6) 
q.v. 

a:4B8l HI Villiger, Ber . «, 353B-3639, 3541-3542 (1909). (2) Hodgson, J. 8oc. Duen CtOmiriak 
49 . 216 (1933). (3) Kirpol, GoluHchka, Lassiik. Btr. 99 . 1333x1384 (1936). 

3:4888 1-CHLORONAPHIHOIC ACID-3 CuHACl BeU.a-661 



M.P. 196^ ID (21 
IW |3) 

Ndls. from Cnllf; (1) (2) or from 50% AcOH (3). — Volatile without decompn. (1). 

[For prepn. of C from 2-(l-chlorrjnaplithyl)carbiDol |2| by oxidn. see |2); from l-cMoro^ 
(trichlorumethyl )naphtha1ene [lieil. V-5fi8] by hydrolysis in boilg. AcOH contg. a little 
aq. see (I ); from I-chloro-2-iiaplithuiiitrilc (sci* below) by hydrolysis with AcOH/HsSOf/aq* 
mixt. BCG (4); from methyl l-cliloro-2-naphthoatc (see below) by hydrolysu with boilg. 
15% ulc. KOH (4G''/£ yield) see (3).] 

C with 2% reduces |1| to ^-zuiphthoic acid (1:0800), m.p. 184* (D< ^ 

[The direct conv. uf C to l-chloro-2-naphthoyl chloride is not actually reported; how- 
ever, this acid chloride, m.p. 59-60.5° (6), b.p. 22G° at 150 mm. (6), b.p. 199-200° at 11.2 
mm. (5), has been obtained (5) (3) (G| from l<-hydroxy-2-naphthoie acid [Beil. 
Xi-(145)] with pels (jield 6U.7% (n» (2).] 

Salts. AgA, white flocks spur, sol. aq.; 0aA2.2H20, cryet from aq. (1)* 

Methyl l-chloro-2-naphthoate: ndls. from ale., m.p. 50* |2), cryst. from pet. eth. 

+ acetone, m.p. 44-4^° (5); b.p. 16£hl!J3* at 17.5 mm. (3), 186.5-189* (but press, not 
given) (5). [lYom C in MeOH with HCl gas (2| or from the add chloride (above) 
in boilg. McOII (5| (3).] [This ester with Cu bronze + a trace of Is at 290° yields 
(5) dimotliyl l,l'-l[unaphthyl-2.2-dicarboxylute.] 

Ethyl l-ch]oro-2>nBphtlioate: unrepoitcd. 

l-Ciiloro-2-naphthoaitrile: rolorless ndls. from MeOH but m.p. not stated {4}, 

b.p, at 11 mm. (4). [From l-chlori>-2-naphthylamine [Beil. Xn-IM, 

Xllr(u42)] by diazoiizaiiuu iuid reactn. with KCu(CN )2 |4|.] 

8:4885 (l| W olOensleiii, Brr. 21, 1190-1191 (1888). (2) Achmatowicz, Lindenfdd, EoceniJbi 
Chji'fn. 18, 69-74 U93N); Cent. 1939, 11 ii89; n<»tiii r.A. (3) Bergmann, Hirshberg, J. Chem. doe. 
1938^ 333. (1) Willstaedt, Srheiticr, liei. 67, 473-474 (1934). |5| Kuhn, Alhraobt, Ann. itt, 
283-285 (1928J. |6) Strohbarh, Ber. 34, 41G1 (1901). 

3:4890 4,6-DICHLOROPRTHALIC ACID CzH^iCls BeO. IZ - 818 

Cll^OOH 

U.P. 109-200° (1) 

200° rap. htg. (2) 

[5m alto i,5-dicMarofMIialic anhydride (3 : 4830).1 
Ndla. from aq. 

[For prepn. of C from 4,J><liohlorophlbalie anhydride (3:4830) by hydroIyriB aee (2) 



9:4aM^:W9« 


DmSlOK A 


4» 


(3); from aq. loln. of alk. flalti of phthaiio acid (1:082&) wifli C3| m im. of Sb epdo. «6 
jsj (4); from 4,5H[iidiloro-l,2-dimethylbenKnfi |1) by oaddn. wi^ dil. HN0| (D « 1.8) 
in 8.t. at 180” for 7 hrs. aee (1) of. f5| (6).] 

(For mpn. of C from mixta, with the iaomorio 3,4- (3:4880) and 3,6- (3:4870) diddoro- 
phtiialic adds see (2) |8).| — [For lue of C aa softener for ceUuloae deiiva. see |0|.] 

SaltB. NHiQA, NaHA, KHA (all from aq. aoLoa. of the conreap. eaa. aol. neutral aalta 
by addn. of AK)H) are spar. sol. cold aq. (2): CuA, CaA, BaA, ZnA, and A^A am all spar. 
BOl.|2). 

Satara. Dimethyl 4,5-dichlorophthalate and diethyl 4,5-diehlorophthBlate are im- 
reported; methyl hydrogen 4,5-diohlorophthalBte is unreported, but ethyl hydrogen 4,1^ 
diehlorophthalate, ndls. from CHGli, m.p. 133-134”, is obtained from the anhydride 
(3:4830) with EtOH |2). 

[C on fusion with NaOH at 175-185” gives (small yield (3)) 4,5-dihydroxyphthalic add 
[Bdl. X-A52, Xi-(276)|, m.p. 175”. 

C on htg. loses HjO yielding (2) 4,5-dicfaIorophthalic anhydride (3:4830), m.p. 187”. 

<B DI-(p«altrobenzyl) 4,6-dichlorii|ihfha]ate: cryst. from ale., m.p. 164.5” (10). [FVom 
NaiA with p-nitrobenzyl bromide (2 moles) htd. in ale. (10).] 

l:i8N (1) Hinkel, Ayliag, Bevan, J. Chm. Soc. 1188, 1876. (2) Villiger, Ber. 48, 3638-3639, 
3646^7 (1909). (3) Ruahehinskii. J. Applied Chm. iUJS.S.R.) 7, 1113-1115 (1934): Cmt. 
18M, II 2902. (4) RuBhehinakii. Rues. 41.515, Fob. 28, 1035; Cent. 1115, II 3704; C.A. 88, II 
2902. (5) Glaus, KauU, Ber. 18, 1369-1370 (1885). (6| Claus, Groneweg, J. prakt. Chm. (2) 
48,253-254 (1891). (7) Ref. 2, pp. 3532-3533. (8) Hodgson. /. Soc. Dyere Colouriefe 41, 215 
(1938). (9) Dreyfus, fVench 749,792, July 29, 1933; Cent. 1114, I 3154. (10) Lyons, Reid, 
J. Am. Chm. Soe. 9 , 1741, 1744 (1917). 

3:4898 FEHTACHLOROBENZALDEHYDE CjEOClt BeiLVD — 

Cl Cl vni-(184) 

c\<( ymo 

a — Cl 

M.P. 302.5* ID (2) 

107-199’ (3) 

CoIoiIhm ndla. from C,H,/,lc.; eu. wl. hot CA or CS,; apu. bqI. ale,, etlur, Ip'. 

[For prepn. of C from pentachlorobensal (di}chloride (3:3590) by hydrolyds with oonc. 
H 1 SO 4 at 60-100” or fumg. H 2 SO 4 at 40-50” (90% yield (2)) (3) see indie. TefB.;from penta^ 
ddorobensBldehyde diethylacetal (see below) by add hydrolysis see (1).] 

C with aq. alk. KMDO 4 refluxed 7 hra. oxidizes to (90% yield ( 1 )] pentachlorobenzoio 
a^id (3:4910). 

C in CsHe shaken with said. aq. NaHSOs soln. gives (1) the correep. NaHSO^ epd. 

C with aq. 50% KOH at 100” for 5 hrs. euffen hydrolytic deavage giving (88% yield 
|2)} pentachlorobenzene (3:2290) and potaadum fonnate. 

C with EtOH -h dry HCl gas gives (60% yield (1)) pentachlorobensaldehyde diethyl- 
aoetal, colQileBB cryst. from pet. ether, m.p. 45”. 

[For use of C on prepn. of dyes of the triphen^ethane serieB see (4).| 

C reacts namuJly with RMgX reagents [e.g., C with McMgBr givsB (49% yield (1)} 
methyliientacblorophenyl-caibinol, cdorlesB oryst. from ale., m.p. 126” (1); C with C^r 
MgBr gives (1) phenyl’i)entaohlorophenyl-€arbinol (pentachlorobenzohydrol), cryst, 
from CA, m.p. 117”.] 

C with anhydrous NaOAc + AoiO (Perkin synthesis) at 170-180” for 60 hn, g^ves 
(80% yield (1)) 2,3,4,5,6-pentachlorodnnamie add, eryst. from Cs)^, m.p. 233” eor. fl). 



01 aotlDS ftt4glKMh4StB 

C with aaOiBe at 100* eondeiM giving (1) pe&tanUcwobeiualdehyda anil, greeniBh ndb< 
from CfEe/alc., m.p. 187.5* onr. (1). 

O PanttclilDrobflB u Jdo T i mn ; colorlfiAB nd1i> frcnn CiB%, iikp. 201* cor. ( 1 ). [Ebmm 
C with NH 3 OH.HCI + NasCX)} in dil. aic. on atdg. few days (1).] 

0 PentidilMobeiuddehjde phenylhydrazone: cition-yel. ndls. from ale., ia.p. 152.5* 
oor. ( 1 ). [IVom C in hot utd. CoHs soln. with 1 mole phenylhydnudne (IM 

— Pentichlorobenzaldehyde p-nitropbanylhydirizene: unreported. 

— Pentachlorobenzgldahyde 8,4-dmitro|)hanylhydra2fAe: unreported. 

PentachlorDbenzaldehyde semicarbazone: unreported. 

I:M2 (1| Lock. Ber. 12, 300-304 (1939). (2) Lock. Ber. M, 1533 (1933). (3) Bayer and Go.* 
Gar. 213,410, Feb. 10, 1912; CeiU, 1912, 1 618; [CA, i. 2292 (1912)]: U.8. 998,140, July 18, 1911; 
ICA. 5, 2904-2905 (1911)]. (4) Bayer and Go.. Ger. 234,519, May 12. 1911; Cent 1111 1 1620; 
[C.4.5, 2974 (1911)]. 


3:4893 OCTACHLORONAPHTHALENE 

(PerchloTonaphthalcne) 



CioCU 


UJ>. 


B.P. 


303° (l)a.e. 

(8) 

440-443° at 7M mm., dee. (2) 

303* U.C. 

<7) 

308-360° at S.5 mm. 

(2) 

300° 

<6) 

34&-3SO°at0.6mm. 

(2) 


197.5-198* cor. (2) 
197.3-198* cor. (3) 


Baa. V- 547 
Vi^ 
Vr(44a) 


Ndle. from CCU + | 2 |; fairly eaa. aoL CbHs, Igr., CHCls; spar. aoL ale. or AcOH. 

[For prepn. of C from naphthalene (1:7200) with Clj in prea. of 1 % Fe powder + 0.1% 
U hrat at 100 “ then at 150“ for 10-12 hra. (90% yield ( 2 )) or with CI 2 in pres, of 
(1) (4) cf. (2) see indie, rrfa. (for extensive study of merits of many catalyata see (5)}.] 

[For prepn. of C from mixt- of 2-hydrox>^nBphthaleiie-l,5-his-(Bulfonyl chloride) and 
2 -hydroxynapfathalcno-l, 6 - 6 M-(Bulfonyl ohluridr] (from /S-naphthol with ClSOgH) with 
PCIb in a.t. see ( 6 ); from l-liydroxynaphthalen(’-^rM-(aulfonyl chloride) with PGlt in a-t 
at 2,50* see (7); from ]-ainino-3,ri,8-0^'s-(8uifonyl chloride) with 3-4 pts, PCls in B.t. at 
200-225* for 7 lire. (40% yield) see ( 2 ).| 

[For prepn. of C from 2,5,5,7,8-pentachluronaphthoquinone-l,4 [Bril. VIl-731] with 
FOU in s.t at 250“ for 6 his. see {8};froinhexacL]oroDaphthuquinone-l,4 (see below) with 
PCIb sec (3).l 

[]'"or study of action of C (frem insulation material on electric ming) in production vS 
acne sec ( 0 ); for prepn. of aq. dispersions of C see ( 10 ); for use of C as insecticide see (lUl 
for use of C in prepn. of a red mordant dyestuff (by actn. of fumg. H 16 O 4 ) see (12).| 

[C with H 2 passed through a red-hot tube (4) or C with Na -|- EtOH ( 2 ) gives naphthalene 
(1 : 7200) together with other prods.) 

C on oxidn. with 10 pts. fumg. HNOi (D « 1.52) in s.t. at 90* gives in good yirid (2) 
(3) hexaohloronaphthoquinonc-1,4, m.p. 222.5* cor., b.p. 412-415“ at 758 nun. dec.| 265" 
267* at 14 mm., accompanied by some tctrachlorophthBlic acid (3 14946). 

(C on htg. with SbCU + IQ in s.t. at 350* ( 1 ) breaks down yielding ( 2 ) cf. | 1 ) caibon 
tetreeliloride (3:5100), heicachloroethane (3:4835), bexachlorobenzene (3:4930), and 
other prods.; under certain conditions (not specified in abstracts) C can be broken down 
to deoaohloroindane (^rohlorohydrindene] [Ml. V-4871, m.p. 138* oor. (2).] 
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|6 with Iodine + OuO + hydrazine hydrate yields (13) a hexachloronapfathulenc 
ndlB. from ohlorobenzoncp m.p. 202-204” (13) (note that in.p. ia clnsG to that of C).J 
C is stable toward 3% aq. KOH or NaOH for 12 hre. in cold or oven 2 hrs. boilg.; C ia 
stable to redd 3% ale. JCOH or NaOH for 24 hrs., but on htg. for 2 hra. splits off some 
25 - 30 % chlorine and in part resiniiies (2). 

® Color teat with SbCls in CCU: C with SLtClg in CC'U gives stalile cherry-rod color (2). 

[This rfiaponse is not given by carbon tctracliiurido hexacliloroethane 

(3:4835), hexaoldornbenzenc (3:4030), or decachloroiailanp (2^.] 

3:48M (1) Knofl, ^rr. 0, 14S6-14KK (1S76). (2) Fsiivembrrg, Goriltm, J. Gen. Chrm. (U.S.f^.n.) 
2 , 921-928 (mii)i Cent. 1934, 1 2io; t\A. 27, 24:{9 ao:{3). (3) ShvonilM^rg, Goiditn, J, (/i-n. 

Chem. (U.SJi.Ji.) 4. 695-703 Crnt. 1835. 11 514,- C.A. 28, 2102 (1035). (4) llcTthehit, 

JuJigfleiaoli, BuU. sot-, chim. (2) 9, 155 (J8(>s); Ann. chtrn, (4) 15, 330-343 (1868). (5) 

Shvemberg, Gordon, J. 6 V». Chtm. iV.S.H.Ii.) 4, 520 .^51 (1034); Cent. 1935, 11 .'lU; C.A. 29i 
1804 (1935). (0) Prillak, Gfbaiior-f'uliicf;^. IlhimDnslOfk-llalwnrd, Monati(h. 49 , 100 (I02h). 

(7) Claus, Mioirke. Hur. 18, llSli-1187 (ISMO. (s) (laiis,, Wrnzlik, her. 19, 1100 (1«80). (0) 
H^din-Davifi, Brii. J. Drmiatol. Hytihilis 51, 380-3S3 (103!)) ; C.A. 34, 1413 (1040). (10) Hprki'rt 
(to du Pom Rayon Cn ). i; S. 2,060,210, Nnv. lU. 1036; fVn/. 1937. 1 1604; C.A. 91, 555 (1037). 

(11) Stern, Ger. 411,311. Mairh 2ii, 1025,- Cent. 1925, 11 2,51. (12) B.A..^.F., Glm*. 66,611, 

FriedlAndtT 3, 271. (13) I.G., Fronidi 600,402, l eb. 1C, 10.31: LVab 1931, 3510. 

9:4895 PENTACHLOROPROPIONIC ACID Cl C ^HC^Cl;. 

ClaCl-CWXlOn 

M.P. 200 - 21 S° (act' text (1|). 

Colorless ciyst. from (''(^ 4 . — ’r'.'is. Mil. eohi aq. 

[For prepn. of C from tncliloroarTylic acid (3:JS40) with ('I 2 in soln. in sunlight 
(yield not reported) stK* (I).] 

C in aq. soln. behaves iis a strong acid; on titration it givo<t a goiu] Nout. Eq., ealed. 
246.3; found 245.8 (1). 

C is very unstalile: e.g., C in aq. soln. on warming ili'p. (1) (with of HCl and ( 'Ci*. 
into tetrocldonicthyleni* (3:3460); im-Humaiily thisi same ileenmpn. occurs uri prucesh ot' 
taking its m.p., and the value given ,'iliove refers to rapid litg. on Hg biilh. 

Salts. The salts of C can be obtd. by iieiitriUizaiion with nietid liydro'dde of a cold 
aatd. aq. soln. of C followi'd by evapn. to dr>nc«.'4 at low temp.; aq. suliis. id the salts .are 
also unstable and rapidly deeomiKisc yielding nietrJ chloride + ('(>v teiriielilnru(4ii.vlf‘iie 
(3:5460) (1). [For studies of influence of liglit on decompn. of thei>e salts see (2) (:>} 
cf. (4).I 

[For study of behavior of 0 with 112 4* enUoiihil l*d sec (3).] 

Acid dilorjde. Pentechlornproiunnyl cldoride (3:6470) hiLS been nVdd. indirectly, i.e.. 
from trichluroacryloyl chloride wnth C'l^ in sunlight (6); coliirless uryst., ni.p. 42”, 

3;4S96 (1) BSosekeii, Rer. trav. rhim 48, 8*11 K43 (1927). (2) J.noger. J. Chem, Nor. 119, 2070- 

2076 (1921). (3) Jnegor. Berger, fitr. trait, chim. 41, 72 (1921). (4) Jiuiinsr, Cent. 1912, 1 1817 

1818; C«n/. 19U. 11 1851. (5) UoeHf*keii, Hee. trav. chin. 35, 273-274 (1915). (G) BGoseken. 

HasMlbach, Bee. Cron. chim. 32, 11- 14 (1913). 


Beil. U — 

Ui-(112) 

U2-(2*^B} 
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SOLIDS 


8:4900 


3:4000 8-CHLORO^-BIETHnBEllZOIC ACID 


M.P. 200-303^ (t) 

199-201*’ cor. (2) 
ISO” H) 

196“ (4» (5) 

196-197° (6) 

194-196° tt.c. P) 
194-195“ (7) 


OOOH 



CsHtOsQ Be&.]X-408 
Ki- 


Lonf; colarlms niJbi. from dil. ale.; npar. snl. hot aq.; eaa. boI. cold ale. 

|For prepn. of C from 2-chlor«>4-ifiO|iropyl-methylbciU{cne (2-chlorD-p-cyiiiene) (3:8775) 
by oxidn. with dil. HNO3 (7) of £) =* 1.24 for 8-14 days (2} or htd. 6 hrs. with 5 pta. BNOi 
(D = l.‘ld) 4 5 ]>te. aq. (4) aec indie, refs.; from 3-chloro-1 ,4-dimethylbenzene (2-chl<irD- 
p-xylene) (3:H500) by oxidn. with iiiti-osulfoiiic acid + fumg. IlNOg see (1) <5); from 
.'i-chlori)-4-inethylacetophcnonc (8) by oxidn. with alk. KMn04 see (H); from S-chloro^- 
mcthylbcnzaldehyde (5) with 5U% KOH (Cannizzaro reactn.) see (5); from 3-chloro-4- 
mothylbcnzoiiitnlc, m.p. 4H-48.5° u.c. (3), 45-46“ (6), by protracted boilg. with aq. KOH 
(3); from 3-chlnro-4-m4^tliylbcuzamidc (see below) on hydrolysis with 25% aq. NaOH 
see (fi),) 

Salts. IvA.J^iiHaO, eas. sol. ar|. CaA2.3HaO, nBA2.4H20 (7>. 

C on fusion with KOH yicltb (7) (2) :i-hydi‘r)xy-l-mplhy]bcnzoic acid [Beil. X-237]. 

|0 on moniinitralinu (1)> yields a mixt. of three mononitro denvs. containing 60-70% 
.l-ch1(iro-4-mpthyMWijitrol)enzoir acid [Boil. IX-5();^], ndls. from ale., m.p. 184-185° (0), 
2f)-30^f', 3-cliloro-4-mr‘thyl-5-nitrnljrnzciic acid (Beil. lX-503], ndls. jprom aq., m.p. 159“ 
u.c. (II), and Ti-JO^'t :i-rhloro-4-nii>iliyI-2-nitrobcnzuic acid [Bed. 1X>503], Ifts. from aq., 
m.p. 2ir (‘J) J 

Ethyl 3-chloro>4-metfaylbenzoate: oil, b.p. 129-130° ftt 9 mm., ■ 1.1858, 

njnV ~ l-')253l (10). |Nntc> that hr the b.p. 149-150° fonnerly reported (3) no pr e e- 
Burt^ is given 1 

3-Ch]oro-4^methylbenzBmlde; Ifts. from a^i-, ale., or aq. ale., m.p. 173-175° (6). 

[IVoni partial hydrolysis of 3-rhloro-4-mt*ihylbonzonitrilc (aliove) with aq. alk. (3) 
(6); furthiT hydrolysi.s yichls (0) C.J 

3:4888 (1) Vamia. Ramun, J. indtan Chrm. Soc. 12, 541 (in35). (2) Vongerichten, Btr. 11, 
365 36^11 (3) ChiUh, Daxiilt^cii, pral'f. Chem. (2) 38, 497-498 (1889). (4) Hintikka, 

Ann. Acad. Sri. Fcnnicav If-A, No. 1(1, 6 pp- (1923), C.A. 18, 42 (1925). (5) Wahl, Compl. 
rend. 188, 16J3 1614 (19.34). (6) Majddbon. TV:iwin. Ber. 88, 53ly 539 (1930). (') Vongerichten, 

Ber. 18, 1249-1260 (1.S77). (s) (hiiiauly, Chew. «S'(ic°. 1834, 862. (9) Claus, Bdcher, 

Ann. 385, 356 363 (1691). (10) von Auwers, ilurrcs, Z. phynk. Chem. A-148j 17-18 (1929). 



a34M9^:4910 


DIYXSON A 


404 

101 
Xi-( 47) 


1I.P.[211» (1)1 

207.5° (2) 

207° (31 (4) 

206-207° |5| 


3:4908 44:BI0B04-ERl)tL0nBBN201C ACID CAQia 
(^CUoroMUcylic Mid) GOOH 

m 


ColoilesB ndls. from aq.; Rpar. boI. aq., esR. boL ale., CbHb, CHCI 3 . — Volatile with steam; 
sublimes with dight decompn. 

[For prepn. of C from m-chlorophenol (3:0255) by treatment of dry sodium salt with 
CX^ at 140-150° under press, see (3); from 4 -€hloro- 2 -am]noben 2 oic acid (4-chloroanthra^ 
nilic add) {Beil. XlV-365, XlVi-(54S)] via diasotizatinn and boilR. with aq. see (3) (5); 
from 7 -eyoro- 2 , 3 -dimeihylchromone [Beil. XVlli-(J77)] on boilg. with 4% aq. NaOH 
see (2); for fomm. of C from p-chlorobenzoic add (3:4040) by electrolytic oxidn. in add 
Boln. see (4); from 4-chloro-2-metho]iybenzoic add (see below) by deavage with HI see 

(UJ 

C in aq. soln. gives with FeCli a purple color. 

[The methyl ether of viz., 4-chloro-2-methoxybenzoic acid, ciyst. from aq., m.p. 148° 
(1), hae been obtd. from 4-chloro-2-methoxybeDzaldehyde ( 1 ) by oddn. with aq. alk. 
KMnOid).] 

1:4118 {1| Hodgson, Jenkinson, / Chem. Soc. 1881, 1741-1742. (2) Bimonis, Schtthmann, 
Ber. ft, 1146-1147 (1917). (3) Varnholt, /. prakt. Chem. (2) M, 27-31 (1887). (4) Fichter, 
Adler, Helv. Chim. Ada I, 283 (1926). (6) Cohn, Milt. Techrwt. Gewerb.~MuB, Wien, 11, 178- 
182; CeiU, INI, 1 925. 

3:4910 PENTACHLOROBENZOIC ACID CrHOsCls BeU.D[-347 

<3 Cl IXi-dM) 

>oooH 
a 61 

M.P. 298° cor. (1) 

201 ° ( 2 ) 

200° (3) 

109-200° me. (4) 

109.5° (5) 

Ndls. or pr.; sublimes in vac. with slight decomposition (6). \cty sol. toluene or ale. 
(5). — Best reciystd. from tduene + It. pet. ether (5). ’—Can bo reoryntd. from CbHb or 
£1. AcOH (6). ^ PVom ale. C (despite its high m.p.) first separates as an oil (5). 

[For prepn. of C from pentachlorotoluene (3:4037) w'itli cone. HNOj + Hg see (5); 
from pentachlorobenzaldehyde (3:4892) with KMuOi (90% yield) see (1); from osym.- 
tetrachlorophthalyl chloride + Cla via conversion to and subsequent hydrolysis of pentad 
cblorobensi^ chloride (3:2205) see (3|; from 2,3- (3:4650) or 3,4^chlorobenz(»G add 
(3:4925) + MnOi -f fumg. HG at 180-200° see (4).] 

Pentachlorobenzqyl chloride (3:2205), colorless Ifts. from alo., m.p. 87° |3), has been 
prepd. indirectly (see above), but the reaction (if any) of dther FQs or SOCti on C has 
never been reported. Upon hydrolysis with alo. KOH the acid chloride yields C (3). 
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— IMhjl pmtiBh k i w Iwpiotte? pr. from M«OH, iiLp. 97* (3). [Pnpand ftyai 
peDtadilorobmoyl chloride + MeOH by 30 hn. nfiox. (3)J 
— ^ Miyl peotadllorobeiizocte: imreoorded. 

— ^ PefttacUorobfl&zanild^: unrecorded. 

PentachlncDbcnzvillide: unrecorded. 

liMli <1> Lock, Per. 98, 303 (1030). <2) Btoiiier. MmaUh, M, 827 (1016). (3) Eirpd, KuBMk 
Per. 88, 2105 (1020). <4) Claufl. BUcher, Per. 88, 1627 (1887). (5) Bilbamd. C%em. Sec. 189, 
2634 (1025). (6) Eckert, Steiner, ifonatoA. 88, 187 (1016). 

3;4915 4-CHLORO-8-HETHTLBBNZOIC ACD) CbHtOiCI 

CX)OH 


M.P. 809-810** cor. |1) 

909-810** (2) 

909.6° cor. (3) 

900° U.C. (4) 

908° (5) 

907-908° (6) 

903° (7) (8) 

Colorlese ndlu. from hot a(]. ; aim. inaal. rold aq.; very spar. aol. even in hot aq. 

[h'or prepn. of C from 4-chloru-l ,3-dimothylbenzene (3:8665) by oxidn. with KsCtnOr 
+ dil. H38O4 Bee (8) (1); From 4-chlorc>-l-ethy]-3-mcthylbeiuene (6) by oridn. with dil, 
HNOg (1:10) at 100° for 10 hrs. see (6); from 4-chloro^methylaoetophenoiie [BeiL VII- 
307] by oxidn. with oik. KMnOi see (4); from 4-«hlriro-3-methyl-cii,(d,<ri-trichloroaQeto- 
phenone (3) Bee (3); from ^-chloro(»thyl 4H!hloro-3-methyIphenyl ketone (5) by oxidn. with 
mixt. of 0(|ual p1«. cone. HNOg and aq. at 100° see (5); from l,2-5M-(4-chlaro-34Dethyl- 
benzoyl)-l,2-dibi'omocthaiie (2) by fuh<ion with NaOII see (2), from 4-anuno-3-methyl- 
benzoic acid [Beil. XlV-480] via diazoLization and iifie of CugClg reactn. see (7).] 

C on fusion with KOH yields (1) 4-hydroxy-3-methylbenzoic acid {Beil, X-225, Xr(97)], 
m.p. 173° (1), together with some 4rhydroxyisophthalic acid [Beil. X-602, Xr(250)I. 

Salta. Caiz.3H>jO (8); Ba&s.3ngO (S); boUi eaa. aol. aq. 

C on further oxidn. with KMn04 yields (4) 4-ohlorobenzenedicarboxylic actd-1,3 (4* 
ohloroisophthalic acid) (3:4980). 

Ethyl 4-diloro-3-metfaylbenzoate: oil, b.p. 260-265° |8). [From C in ale. with 

HCl gas (8).] 

8;49U (1) Jacobaen, Btr. 13, 17G1-1762 (1885). (2) Cenont, Lutz, J. Am. Chan. Soc. 47 , 881 
(1925). (3) Houben, FiBchcr, Btr. 84, 2649 (1931). (4) Claua, J. praki. Chan. (2) 48 , 357^ 
353 (1891). (5) Moyer, MOller, Ber. 88 , 22NI (1927). (G) MailJie, BvU. aoc. cMm. (4) 88 , 291 

(1921). (7) Beilatein. Kreualer, Ann, 144, 182 (1307). (8) Vollrath, Ann. 144 , 266-267 (1867). 
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3:4016 O,10-DICHLOROANTHBACENE 

(ffiMo-DichloraanthniGene) 


M.P. 210° (1) 

200 - 210 ° ( 2 ) ( 3 | 

209° (4) (5) (6| C7| 

|g| (9) (10) (231 
208-209° (11)112) 

FeZ^wndls. from CCI4 or CsHd or hy sublimatinn; Bpar. sol. ale. nr ethrr, eas. sol. CeHa. 

[For prepn. of C from anthracpoo (1:7285) with Clo in o-dichlornbcnzeiie (5) (30) poly- 
chlorobensenos of b.p. 140-170° (4|, nitrolienzone (4) (5), or in Mcetyleni* tetrachloride 
(5) (yields: 93^% (4), 87-88% (5)) see indie, refs, (note thfit numerous attempts to 
use this reoctn. are given in earlier literature (3) (13) (14) (15) (10) (17) (18) (19) (20) but 
none is well adapted for pure 0 owing to simultaneous formii. of more highly chlurinatcHl 
cpds.); from anthracene with SO2CI2 in CCU (7) (11) or in xylene (11) at ord. temp, (yields 
aim. quant. (7) (11)) sec indie, refs, (note, however, that the results are sometimes in- 
fluenced by the source of anthracene used (11)1; for formn. of C from anthrarene (1:7285) 
with Cls-aq. (21), with SjCh (10). or with NOTl in s.t. al 150° or at room temp, in sunlight 
(22) see indie, refs.; for formn. of C fr(»m antlirarone present in crude phenanthrene during 
treatment of latter in (''Ss with Clij see (12).) 

[For prepn. of C from enthrone (9-hydroxyaiithrapene J [Beil. V’lI-473, Vlli-(25()ll 
with 2 wt. Pdt in CJla or without solv. at 100° for Iti hrs. see (2); for formn. of C 
from 9,9,10,10-tetrachlnro-9Jf)-dihydrrian( hraeene (9. 10-dirhlorountlir:icene dirhloride- 
9,10) [Beil. V-()41, Vi-(309)1 by actn. of Zn dust, Cu pow^der, or plienylhydrazine (3) or 
on boilg. with anthrone (above! in xylene (fi) srn* indie, refs.; for tormn. of C from 1, 2,3,4- 
tetrachlaro-9,10-dichloroant hraeene by htg. with hydrazine hydrate -f* ('U pr)wder in 
pyridine (23), or from 9-benzylanlhracene with SOClj in CHCl.’i (24). S4‘e iiidic. refn.; from 
a-[9|10-dichloroanthracnnc tetrabromide-L,2,3,4] (sii: below) by treatment with Zn dust 
in AcOH or with Cu powder in CeHe see (3).| 

[C with CI2 in cnld CHCI3 or acetylene tetrachloride giv(*s (17) 9,0, 10,1 0-tetrachloro- 

9.10- dihydroanthrncene (see above); C with (’h in at 60° yields (17) 2,3,9, lO-tetra- 
chloro-2j3Hlihydroanthraepnc; C in w'arm (lICls or Ofild CeHc Rivi« (17) a mixt. of these 
prods.: the end prod, of chlorioiition of C in CgHt at 20° appears (IH) (3) to be 1.2.3,4,9,10- 
hexachloro-l,2,3,4rtetrahydroanthracene IBeil. Y-611, Vi- (287)1. m.p. 205-207° (3). — 
C with SOzGU in nilrobcnzene at 1(K)° yields (2.5) 2,9,10-trichlorounihracone.l 

C adds 2 moles Brs giving according to conditions om* or the other of two isomeric addn. 
compds.; i.e., C moistened with (’HCI3 and treated with 2 Bpj yield<* (3) (S) cE-[9,10-di- 
ch]orQantfaracene-l,2,3,4-tetrubromide], eolorlc^as hexag. pr. from m.p. 141-142° (3), 
while C with Br!2 vapor gives (3) d-[9.10-dichlLiroanthraceue-1,2,3,4-tetrahromidc], ndls. 
from CbHb Qess sol. than a-lsoroer), m.p. 178-179° (3), 178^ (16) (8), 166° (15), both fr- 
aud /S-isomers with ale. KOH lose 2 HBr (the a- more rapidly Uian the (i-) yielding (3) (8) 
2,3<libromo-9,10-dichloroanthracene, yri. ndls., m.p. 2,5.V250° (3). 251-252° (15) (IG) (8). 

[C in CHCis treated with NCIj gas gives (26) 0,10-(lichloro-9,l(HlinitTo-9,10-dihydro- 
anthmccne (very unstable white eryst. on strong ecMtling) which in boilg. ('HCli yields 
anthraquinone (1:9095). — C with cone. HNOj (1) = 1.43) in AcOH at LV18° yields (27) 

9.10- dichl(iro-9-hydroxy-10-nitn>-9,l(klibydrfianthracenp llieil. Vlli-(258)1.] 

(C with fumg. H2SO4 (20% iSOj) in nitrobenzene at 12-15° (4) (5) cf. (28) (30) or in 
bensenesulfonyl chloride below 50° (28), or C with CISO3H in CHUa or H^SOi at 30° (29), 


a 



CuHaCb 
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V,.(3a4) 

V2-(fi75) 
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aiWShSsMSO 


407 

yields 9,10^ohl(m)aiithraixaiesutfoiuc Bind-2 [BsQ. Xli-(44)], (sysfe. with 2^ HsO from 
ftlo.j m.p. 150-169” (4), InsinR aq, in vac. at 140” to anhydrous add, m.p. 212” oor. deo. (4) 
(oorrosp. suhoDyl chloride, m.p. 221-225” dec., oorresp. solfonamide, m.p. 279”, eomsp. 
sulfonajoilide, m.p. 247.8® cor. (4)).} — [For dieuJfonatioD of C see (33).] 

C IB unaffect^ |13) by boila. KOH. — [For behavior of C with pyridine see (31). — 
For reactn. of C vnth NaSH in ale. yielding anthranol, anthrone, dianthrone, and other 
pr^. see (32). — For use of C in prepn. of sulfur dyes see (34).] 

G on oxidation yields (18) anthraquinone (1:0095). 

C like many other anthr^ene derivs. adds to suitable unsatd. linkages (35) f36) (37) in 
Dids-Alder fashion: e.g., C uith maleic anhydride (1:0625) in mtrol)en 2 ene, boiled for 
15 min,, gives on coaling (50% yield (35)) adduct, colorless pr. from xylene, m,p. 258-269”, 
from chlorobenzene, m.p. 253® (36); in this adduct the halogen is stable toward boilg. ale. 
KOH (38) (30), but the adduct with AICI 3 in C 3 H 3 refluxed 10 min. yields (35) 
phenylanthracenc [Beil. V-747, Vi-(377)], cryst. from toluene, m.p. 248” (35). —C with 
^-chloropropionic acid (3:0460) (used as srjurce of acrylic acid (1:1020) by loss of HO) 
boiled for 8 hrs. in o-dichlorobenzene yields an adduct, cryst. from anisole, m.p. 245” (38); 
the halogen of this adduct is stable toward hydrolysis and is not removed by boilg. with 
10% ale. KOH for 40 min. (38). C docs mi (38) fonn on adduct with dnnamic add. 

5:4916 (1) KrollpfeiiTer, Ann. 450 , 225 (1923). (2) Barnett. Cook, Matthews. J. CKm. Sue, 
155 , 2(H)7 (1023). (3) Meyer, Zuhn, Ann. 516 , 175-176, 178 (1913). (4) Fedorov, J. Gtn. Chm. 

i, 444-^54 (1U3U) ; Cvnt. 1536 , II 1538; C.A. 36 , 6360 (1036). (5) Minaev, Fedorov, 
Zhur. Frikladnoi Khim. 3, 881-893 (1930); Rtv. gin. mat. color. 54 , 33U-332, 376-382 (1030); 
Cmi. 1536 , 11 3558; C.A. 25, 12.52 (B)31). (6) Clur. Muller, Brr. 65 , 873 (1930). (7) Barnett, 
Cook Grainger, J. Chetn. Soc. IZl, 2068 (1^22). (8) Orandmougin, Compf. rend. 175 , 1176 - 
1178 (1921); Cent. 1522 , 1 1336. (0} Gruebr^ Liebemiann, Ann. lli, 137 (1871). (10) Lipp- 
monii, Follak, Ber. 54 , 2768 (1901). 

(11) lljinsky, Afremoff, Hvr. 65 , 1824 (1936). (12) Sandquist, Ann. 417 , 20, 30-31 (1916). 
(13) Graebo, lAelterniann, Ana. Stippf. 7 , 2H2-284 (1870). (14) Perkin, BvU. aoc. chim. (2) 
27 , 465 (1877). (15) Schwarzer, Bar. 19 , 376-379 (1.S77). (16) Ilainnicrschlag, Ber, 19 , 1106- 
1108 (IbbG). (17) M.L.B.. Ger. 2Kl,inG. April 0. 1015; Cmt. 1915 , I K63. (18) Ger. 

282,818, March 22, 1915; CVnf. 1915 . 1 772. (19) M.L.B., Ger. 284,700, June 5, 1915; Cvnl. 
1915 , 11 25 L. (20) M.L.B.. Ger. 289,133, Dee. 9. 1915; Cent. 1919 , ] 193. 

(21) Fe'j<»rov, S.uueuijva, J. AppUed Chem. {C.S.^.B.) 15 , J076-1084 (1940); C.A. 55 , 2139 
(1941). (22) Pei rot. Vompt. rend. 198 , 1425 (lOIM). (23) I.G., French 699,492. Feb. 16, 1931; 
Cent. 1931 , 1 3.518. (24) CVnik, J. Chem. Soc. 1929 , 2168. (25) M.L.B., Ger. 292,35b, June 2, 
1910; rV7t£. 1916 , II SI. (20) Barnett. J. Ckmi. .Sor. 127 , 2042-2043 (1925). (27) 

Goj'. 290,1119, Jau. 15, 1917; Cent. 1917 , 1 460. (28) M.L.B., Ger. 292,590, June 16, 1016; Cent. 
1916 , 11 208. (29) B.A.8.K., Gei. 260,562, Muy 26. 191.3; Cnii. 1915 , 11 104. (30) Minaev, 
Fedorov, 31.(X)6, JiJy 31, 1933; CV«/. 1954 , I 2491. 

(31) Mieg, lleideureirh (lu l.(^), Ger. 593,671, Murrh 5, 1934; Cent. 1954 , 11 848. (32) 
Heilbroii, Heaton, J. Cfutm. Hoc. 125 . 175-182 (1923). (33) B.A.S.F. 288,990, Nov. 30, 1915; 
Cmt. 1916 , 1 84. (34) KoIimcIipi*, Sidlviiw&ki. Frister (to I.G.), Ger. 480,377, Aug. 2, 1029; Cent. 
1929 , II 2381-2382. (3o) Cloi-, Brr, 64 , 219U-2200 (1031). (36) Kalischer, Scheyei (to LG.), 
Ger. 539,832. Dee. 2, 1931; Cetd. 1932 , 1 1952. (37) LG., Brit. 303,389, July 7, 1927; JVenesh 
639,359; Cent. 1928 , IE 2286. (38) Bfiruett, Ooodwoy, Vl'eekefl, J. Chm. Soc. 1555 , 1102-1103. 
(39) Barnett, Guotlway, Higgins, LuWTencc, J. Cheni. Soc. 1554 , 1224. 
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Uf. 810-810.6” (1) 

803” (2) 

Ndb. from aq. ale. — Sublimes in long ndls. — Somewhat vcdatile with Bteain, — Eaa. 
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Md. cold alc.| ettoi aoetone; mod. mA, C|Hg, CHCli; spw. ml. C8|| pet. eth.; dm. iiisol. 
ooldaq. 

[For prepii. of C from 3,4^&-trjoh]orobenialdeliyde (3:2440) by ondn. with alk, EM 11 O 4 
M (1); 3,6-dimtro4-aminobenEoic aeid (oh^aaimo add) [Beil. XlV-445] with fumg. 
HGU at 200” Bee (2)i for formn. (together with other producte) from beiuotrichloride 
(3:0540) + Cli Bee (3).| 

(For study of AgA, C^s.6H20, Bal2-4H20 see (2).] 

The direct nitration of C has not been recorded. [However, 3,4,5-irichloro-2-nitrObenBoic 
add, ndls. from ale., m.p. 18M81.5” (1), and 3,4,5-triehloro-2,6^nitrobenBoic add, m.p. 
219-221,6” <1), have both been prepared from the oorreBponding nldehydes.] 

C with FGlfi yields (2) 3,4,6-tnGh]oroben2oyl chloride, m.p. 36” (2). 

— Methyl 8,4|6-tri€hiQrobenKoate: unrecorded. 

Ethyl 8|4,6-triGhlorobenzotte: from C + ale. + HQ (2|, ndla., m.p. 86^ |2). 

0 3,4,6-Trkiilorobenzamide: from 3,4,6-trichlorobeDxoyl ohloride + cone. aq. N^OH 
at 100^ (2); ndla. from CA, m.p. 176” (2). 

8,4,6-TriGhlorobenzaiiilidB: unrecorded. 

I:49ll (1) van de Bunt, Rk. trav, ehim. 48. 132-133 (1929). |2) Salkowild. Ann. lO, 2^33 
(1872). |3| ClauB, Bacher, Ber. 20. 1026 (1887) 

3:4922 8 -CHLOROANTHRAQmNOlfB 0 C 14 HACI BeiLVn-787 

VII,-(411) 


U.?. 208* (36) 

IConid.) 207’ (10) (11) 

206-207* (12) (13) 

206-207° (14) 

204.5-205.5° (15) 

204* (16) (18) 

203-404* (17) 

[&( uIm l^AloroantAragutnoM (3:4480).] 

Fib yel. ndb, from CiH., cUorobeiueiie, or toluene; ees. an), boilg. CiHii toluene, or 
AeOH; ipu. boL bnlg. ale. — Sublimee in vee. 

(For f.p./ooinpn. data and diagrein irf eyetm C -h l-cbloroanthraquinone (3:4480) 
(euteetie, m.p. 143.9-144.2*, contg. about 75% C) aee (5).| 

[For me of C in coloring oils, fats, and waxes see (19); C is widdy used as btennedute 
in prepn. of many dyeetuffs, but no general summary oen be given here although seleoted 
«nm]dea ooeur in the foUawing text.) 

[For pnpn. of C from anthraquinoiandfonio Beid-2 [Beil. XI-337, XIi-(83)| or its Na 
salt with 25% HC9 + NaClO, at 100* (11) (20) (for uee of this metiiod in detn. of mixt. 
et anthraquinone^ and 5«ulfonie acids or their ealts by fp./oQmpn. oiirve of reaultant 
nixt. of l-4ddoroanthraquinoDe (3:4480) C see (5)) see indie, refs.; from sodium antfara- 
qyimme4«idfonate in dfl. HQ on exposure to light aee (0); from aathraquinuDeMlfanu 
iiBid4 utt boilg. with dlL HsBOi + NaQ + NaQOt see (21); frain utliiMBiiBBalfanb 


1C.P. 212.4* cor. (1) 
211.0* cor. (2) 
210* cor. (3) 
210* (4) 

209* (9) 

209.5* (5) (6) 

208-208* (7) (8) 






[BfiiL X14M, Xli-(44)] with HO + NaQOi at lOD" aee (22); from aathraquhioiiB* 
vdlfonie wad-2 or its Na salt or from anihraqoiiiaiMSulfc^ ehloruM |24) with SOCli 
in a.t at 200^230° M indie, rafs.) 

CFor prapn. of C from o-(4-ehlorobenKoyl)b6azoie aeid [Beil. X-750, Xr(366)I by ring 
doBure with cone. H1SO4 at IfiO-lTD^ (25) (16) (26) (27) (28) (4) (26) (34) (tf ) in prea. of 
AlGii (30) Bee indie, refa. (for study of influenoe of canditioiiB see eipec. (27) (4) (31)); 
from (»-(3^hlorob«iBoyl)beDBoic acid (32) or from 2-benBoyl4H!hlorobenMio aeid [Beil. 
X-750, Xi-(356)] (33) by similar ring oloeure with Hs804 see indie, refs.; from 44hloio-2- 
benioyl-hemoyl chloride on htg. see (33) J 

[For prepn. of C from 2-Ghlarobutaiiiene-l,3 (chloroprene) (3:7080) + naphthoquinone- 
1,4 (1:9040) in CgHa aee (6); from ondilorocrotonaldehyde (3:8117) + naphthoqninoiie- 

l, 4 (1:0040) in CA with piperidine see (74); from 2-Bimnoanthraqiiuione (see below) 
via diazotisation and npid htg. of diazonium chloride at 150" see (8); from 2<hIoroanthra- 
quinonecarboxylic acid4 by htg. at 286-260" (7) or from 2HddoroanthraquinonecarlMM^ 
acid-5 by htg. in s.t. at 31()-320" or by distn. of its Ba salt with BaO see (17) of (15J; 60m 
2,0,10-trichloro-6-hydroxy-10-nitro-9,10-dihydroaDihrBceDe [BeO, VTIi-(258)] in GsHs, 
nitrebenseno, or AcOH by htg. at 00-65" see (36); from 2,9,10-irio]iloroanthrac6iiB [Beil. 
Vi-(325)] (36) or from 2-chloroanthrone-9 (or 10) (12) by oridn. with OOa see indie, rob.] 

[For prepn. of C from l-chloroanthraquinone (3:4480) by htg. with cone. HsS04 at 
20Qh205" for 9 hrs. see (37).] 

[G on reducln. witli Zn dust + cone. aq. NH4OH under reflux yields (18) (37) 2-chloro- 
anthracene [Bpil. Vi-(324)], m.p. 217" (37), 215" (18). — C on reductn. with bydrazine 
hydrate in MeOH/EOH at 10 atm. and 135" for hrs. in pres, of Pd/CaCX)! cat. yields 
(38) 5ia-(2,2'-aiithraquui(myl) [Beil. V11l-(495)], m.p. 387-3W". — C on reductn. with Al 
powder + cone. H^)4 (40) or with Bn HCl (39) yields a mixt. of ^obloroanthrane-O, 

m. p. 156" (38) (corresp. acetate, m.p. 146" (41) (42)), and 2-chloroBnthrone-9, m.p. 156" 
(41) (corresp. acetate, m.p. 143° (41)); this noixt. of chloroanthrones can be sepd. by 
acetylation with AC2O + pyridine and fractional crysto. of the resultant acetates (42), — 
For use of this rrductn. method in prepn. of vat dyes see (43). ^ For study of oxidn./ 
reductn. potential of G .sec (13).] 

[G with MpOH/KOH in 6.t. at 130" yields (44) 2-metboxyaJithraquinone [Beil. VIll- 
343, Vini-(658)], m.p. 196", — C with 2-hydroxyanthraquinone -|- KaOAc + Cu powder 
htd. at 250-260° for 12 hn. gives (66% yield (45)) di-(2nanthraquinonyl) ether, p^ yd. 
ndls. from pyridine, m.p. 324" (45). — C with K xanthaie + Gu powder boiled for 16 hn. 
in AmOH gives (56% yield (45) (46) di-(2-an(hraquinonyl) sulfide, oiyst. from xylenej 
m.p. 200.5-291" (45). — C with thiosslicylic acid C^mercaptobensoic add) + solid KOH 
htd. in .\mOH at 150" for 8 lirs. gives (77% yield (3)) ^-(2nanthraquiDony1)thiiwalMgrlic 
acid [Beil. Xt-(56)), m.p. 27S" cnr. (3); this prod, on htg. with H2SO4 or better with p- 
tolucncsulfonyl chloride at 200" (3) (47) ring-doses by loss of HiOto 1,2-phthalylthjoxBii- 
thone [Beil. XVlli- (291)1, yd. ndls. from AcOH, m.p. 278" cor. (3).] 

[C with NaOH + glycerol htd. at 190" is clainied (48) to yield ant^aquinone (1:0005). 
— C with NaOH + NaClOa htd. 28 bra. at 195" (49) cf. (50) (51) (52) givea (95% yield 
(49)) 1,2-dihydrQxyanthrBqumone (alizarin) (1:9105). — C with NaSH boiled in aq. 
fdc. yields (53) 2-mercaptoanthraquinone [Beil, yill-346, Villi- (659)], yel. ndls. from 
AcOH, m.p. 206" (54). — C with NasSe boiled in dil. ale. yidda (55) zisdenomercaptoantlira- 
quinone, but C with Se -{- NaOAc htd. at 205-210" in a mixt. of trichlorobensene + tetralin 
for 8 hn. yields (56) di-(2-anthraquinony]) selenide.] 

[C with cone. aq. NH4OH in pres, of Cu salts under press, and at elevated temp. (180- 
200") gives (yields: 97.5% (57), 98.6% (2)) (27) (58) (59) (60) 2-aminoaii(hraquiiiQim 
(Beil. Xiy-191, Xiyi-(449)], rad ndls., m.p. 302" (fur study of influence of oondlthms sea 
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(57) (2) (27) (61) (62)). with hydraiiDc hydrate + pyridine in B.t. at 170** for 8 hra. 
gives (20% yield (63)) 2 -hydraBiiioanthraquiDooe [Beil. XVi-(200)], CM'.-yel. ndk. from 
Iodine, m.p. 228-229° (63).] 

[C wi^ 4 moles CaHiMgBr in ether yields (64) (65) 2-ch]oro-9,10-diphenylantbracene| 
yel. oryst. powder, nr, ndls. from AcOH, m.p. 194” (64), 193” (66), 185° (65).] 

[For formn. of addn. cpds. of C with SbOU in CHC^Js see (10); for formn. of 2-antlirar 
qiiinonylpyridinium chloride from C + AlCla in pyridine see (67).] 

IThe direct sulfonation of C appears not to have been reported in the scicniihe litcrAturc 
although C with fumg. HsSOi at 125-130° in pit's, of Eg salts cf. (73) os directed is claimed 
in a patent ( 68 ) to yield 2 -elil(iruanthraquinon<'Hulforiic acid-5. — Two monoHulfonic acids 
of C are known, however, although prepared by indirect means; these arc 2 -chluruanthra- 
quinonesulfonic acid -6 (corresp. sulfonyl chloride, deep yel. ndls. fiom chlorubenscne, m.p. 
202° (69), from CgHo, m.p. 202-203° (71)), and 2-chloriiauthraquinonesuiroiiic acid-7 
(com^p. sulfonyl chloride, yel. cryst. from CqIIi, m.p. 205° (70), 200 - 2 (Jl° (71), 176° (69)); 
note that the alkali salts of boih these acids are almost completeJy insoluble in aq. (71) and 
the above anomaly in m.p. of the sulfonyl chluriditi may have been due to impure material. 
— C on htg. with fumg. UsSO^ (40% SO 3 ) at 180 ° yields (72) 11 niixt. of siilfnnated products 
which on oik. fusion give l, 2 , 6 -trihydr(ix; 3 'antlu'a(juiuuiie (Ihivopurpurin ' |Hcil. VllI-513, 
Vllli-1741)] and l, 2 , 7 -trihydroxyan(hraquuionc (aiithrapurpurin) [Beil. V111-51G, Vllli- 
(742)].l 

8:4983 (1) Phillips, Ind. Eng. Chem. 80, 874 (1928). (2) Cirngeins. Now(i»i), Jnri Eno. Ohm. 
81, 371-375 (1929). (3) niiiiuoii. Kriceht. Ber. 14, 3128-3129 (191 1). (l) llDimhn , Glcasnu, 
J. Am. Chem. 80c. 52, 1U2.5 (1930). (5) Cup|iens, Uvc. imv thim. 44, 911 918 (1925). (li) 
Carothers, Williams, C'rdlins, Kirtiy, ./, Am. C^t. tSoc. 63, 4209 (1931). (7) Ki‘iiiiatf<u, £[ir»rii», 
Taimbe, J. Bhartn. Soc. Jaimn 40, 531-541 ^1929), Ctnf. 1980, 11 1.530 l.’ij?, (\A. 83, 40<Si- 
4697 (1929). |S) Kau6er. /hr. 37, G2-()3 (19(M). (9) Kc-kcit, 2/tr. 58, 318 ^925). (10) Brass. 
Eichler, Brr. 67, 783-784 (1934). 

(11) l!k'hweiik, WaldiiisTiii, .4rt{;ru;. Chan. 45, 20 (1932). (12) Slcvoriii'trk, (hirdiier. J. Am. 
Chnn. Sue. 62, 4887 (1930). (13) ('tmaiu. Fichcr, J. .Irn, Chim. 8(m. 40, 1873, J875 (1924). 
(14) Meyer, Vompt. nnd. 184, 6U9-011 (1927). (15) Muki, Nagai, J. Ntr. Chrrn. Ind. Japan, 
Huppk 38-B, 487 -193 (1935) ; O nt. 1930, 1 4903; C.A. 29, 8:^37 (1935). (lli) lt(v, A fin. 233, 210 
(1886). (17) rirholl. .St'er, fi*r, 55, 113 (J92J). (lb) M-liilJiiig, //it. 40, lOfiS 1069 (1913). 
(19) du Pinit. Brit. 432.867, Sept. 5, 1933; CtnL 1935, II 3990. |2i)) Bayer iiiid Cu., Ger. 2U5.195, 
Dec. 28, 1908; CvtU. 1909, 1 414. 

(21) Ddriet (to Newport ^ki.), T.S. 1, 701, 620. June 3, 1930; Cent, 1931, 1 1.'>22; C.A. 24, ,3520 
(1930). (22) B.A..S.F.. Oer. 228.870, \»*v. 23, 1910; Ctnl. 191 J, I 102. (J.'l) Meyer. Monatsh. 
36, 722 (1913). (24) M.L.B., (icr. 2M.976. Jiiih> 10. 1915: I'ml. 1915, 11 293. (23) 

Gbt. 75,288; FnvdUnulvr 3, 260. (21.) I»rKi.l. Sprent, & I'liited Mk.-ili t’n.. Biit. 201..’»2\ On. 
25, 1923: Cmt. 1985, II 1228. (27) Plullil»->, Iml. knu. ( /urn. 17, 7Jl 725 (1923). (28) ScolUsh 
Dyes, Ltd. & Thoiuus, Bril. 248,41 1, April 1 1, 1926, (Viif. 1989, 1 M l. (29) IniperLil Ghem. I»d., 
Ltd., A Lovelurk, Tliunjhun and 'rhoiuah, Bnt. 356,728, On. S. 19.31, Fivurh 7l8,;w:h .laii. 23, 
1932; Cent. 1933, 1 3499. (30) DamcL} (to Nutioiial Aiuhne & (*hciii. Co.), I'.S. 1,893,788, Jan. 
31, 1933; Cent. 1933, 11 1764 

(31) Odft, Tamura, iSct. Papn-fi Injtt. Phyti. 33, 263-27.'1 (19.37); t'mt. 1937, 11 4027; 
C.A. 31. 8330 (1937), (32) Hailey (hj Barietl ( o.), V.S. 1,315.325, Nuv. 11, 1924, Ct»/. 1985, 
1 1014. (33) Egerer, Moyer, Munahh. 34, 76, 84 (1913) (34) MUller, Kirelmer (to I.(i.), 

Ger. 499,587, June 10, 1930; Cnd. 1931, 1 1075. (35) M L.B., Gcr. 290,01!), Jan. 15, 1917; 
Cent. 1917, 1 460. (36) Uelwriiiatin, Bendci. Ber. 47, 1014 1013 (1914). (:47} Atark, Clough, 
Brit. 169.732. Nov. 3, 1921; Cnd. 1928, IV 377. (38) Busrh, Welwr. Zink, J. prakt. Chm. (2) 
155, 160-167 (1940). (39) Bartictl., Matthews, J. Cfum. Soe. 123, 25.40-2551, 2554-2555 (1923). 
(40) Eckert, Tuniiuicliek, MoiuUtth. 39, 862 (1918). 

(41) Barnett, Wilteldi-c, J. Chan. Sac. 1928, 1824. (42) IJarnoU. (ioudway. J. Chm. Sac. 
1010, 1350. (43) Bayer and Ci>., iiw. 203.4.36, Ort. 20, 1908; Cent. 1008, II 1756. (44) Bayer 
and Co., Gar. 229,316, Der. 1.3, 1910; C^aU. 1011, 1 180. (45) Perkin, Sewell, ,/. CArm. Sac. 180, 
3036-3038 (1023). (46) IJllmann-Goldherg, Ger. 255.591, Jan. 10, 1913; Cent. 1019, 1 430, 
(47) XJUmazm, Ger. 238,983. Get. 7. 1911; Vent. 1011, II 1289, (48) Oda, Tamura. Moeda, 
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J. Sot. Oum. Itid. Jam 41 (Smipl. UndgO, 143-186 (1838); CenL IMl, 1 1360; C.i. 18 7447 
(193U). (49) Karpukhin, AniliMkratvehnaya Prom. 6, 317-321 (1836); CttU, UM, 1 2326; 
C.A. Ml 7112 (1930). (60) Daviea and Scottish Dyes, Lid., Brit. 174,101, Feb. 10, 1922; Coni, 
an. u 877. 

(SI) Bocera (to National Aniline and Ciiem. do.), Brit. 181,073, Aug. 10, 1922; Cml. Utt, 
IV 882. (52) Soottiab Dyoa, Ltd., & Thouaa A Bareenud, Brit. 246,529, Feb. 26, 1926; Ften^ 
581,489, July 4, 1826; Swiw 115,11.1, June 1, 1826; Cent. IIM, 11 2949. (53) Bayer and Co., 
(icr. 206,530, Fell. 4, 11109; Cent. 19M, 1 IWiS. (54) (iattermann, Ann. M3, 149-155 (1912), 
(5.1) Bayer and Co., Ger. 264,941, Sept. 25, 1913; Cant. IIU, II 1.351. (56) Fetldna (to du Font 
Co.), U.8. 1,973,773, .SeiA. 18, 19.34; Cent. 1925, I 3051. (57) Groggina, Stirton, lad. Bng. 
Chm. 25, 42-49 (19:i,3). (58) B.A.S.F., Gcr. 295,024, llec. 11, 1910; Cent. 017, 1 295. (59) 
Wmiania (to rlu I’out Co.), U.S. 1,770,360, .Scpl.. 9, 1930; Coni. 031, II 1195. (60) Gtog^, 
UB. 1,923,018, Aug. 22, 1H;13; Cent. 033, II 2.S94; C’.A. 27, 5339 (1933) ; UB. 1,892,302, Dee. 27, 
1932; Cent. 1131, II 1761; C.A. 27, 1893 (19.3:i). 

(61) Voroihtwiv, N’ikitui, J. (im. Chtm. 7, 21180-2086 (1937); Cent. IflB, 1 2355; 

C.A. 33, 539 (1938). (62) Vornahleov. Kubriov, J. Gen. C/im. (C.B.B.B.} 9, 1515-1616 (1932); 
C.A. 34, 2688 (1916). (63) MoLlau. Per. 45, 2246 (1912). (64) Barnett, Cook, Wiltahire, J. 
Chm. Bor. 1327, J7128. (fi5) }'i. ULTip^nanii, 0. Hluiii-IierjEntmin, J. Am. Chan. Site, il, 1440 
(1937). |C6) lni;riUl, Mai shall, J. Chiu. Hoc. 1026, 30>s7. ((>7) MicptN, Haideiireidi (to LG.)r 
Ger. 503, <171, Murrh n, 1(13-1; (Vnl. 1034. II Mtf. (OH) ^Vliclim [Ui du Piinl Co.). G.S. 2,074,306, 
March 10, 1(137; ('rnt. 1037, 1 4H04; ('..k. 31, 35US (1937). (G9) Ficrz-David, Andereau, Hdv. 
Chim, Acta 10, 225-227 (l!P27'i. (70) Jotios, Miusnu, J. Chnn. Sue. 1034, 1811. 

(71) GoldlicrK, 7, Chau. Sue. 1032, 73-74, 77. (7i) llaycr and Co., Ger. 217,552, J an. 17, 
1910; Cent. 1010, I 700. (73) Clliiiaun. (k>r. 223.(142, June 27, 1910; CV/t<. 1010, II 427. (74) 
Nimriemiis, Vi>lliiia!jii, S.4.1c(r(T (lt> I.Ci.), Ger. 715,201, Drc. 16, 1941- Cent. 1042, I 1811; 
[C.A. 38, 2049 


3,4-DlCHLOROBENZOIC ACID (' 7 H 4 ()s!Cl 2 Beil. IX -343 

>cooii n,.(i*i) 

cr 


911-2vr (1) 

M.P. *04.1° 

(6) 

20B-2O»° (2) (:2U) 

[roniil.) *03° 

(7) 

*06“ 

(:<) 

*01- -AO* 

(») (19) 

*05° 

(4) 

301° 

(9) 

*04- *05° (S) 

200° cor. 

(10) 


Ndla. frrim lu,., ale., 60';:, ale, ((!), (’,H, (2) (C), ni .1()?J ApOH (4) (18). — Vdatife with 
Hteam. — Appivciiibly mow sol. in hul aq. tliim in culd; wry eos. sol. ale. 

(For prepn. of C from -l.lrdioliltjrololucin* (3:r»3oo) l)y oxidn. (2) with CrOj (8) (11), 
with dil. HX(h in s.t. at liiO-HO" (!i) (,‘i), or with KMnO^ (fi) see indie, refs.; for prepn. 
by oxidn. of 3,4-dic1ilorr)biMiz,vl rlilorklo (h) (11). 3,4-diclil(in)l)oiizal chloride (3:6876) 
(S) (11), 3,4-tliclilorobi*imildHiydo (3:0550) (12), 3,4-4lichIorobiplicnyI (3:0685) (10)^ or 
cblorinfited iKopiopylliniizmo icuiiion<') (5) sen inilir. n\fs.; for prepn. from benzoic acid 
(1:071.5) by actn. of H(1 + KCIOh (II) (20) or (11) see indieated refs.: for 

still other misc. methods .see Heil. I\-;M3 -f JX]-(141).] 

C Ls ssearcely iilTected by iitg. with fumg. ITNOg (13) but cm soln. in latter and treatment 
sa directed (13) with cone. HjHO,! yields 3.4-dichloro-2-iiitrubcnzoic acid, m.p. 160® (13). 
[This prod, may nr may not be idimlicjd with that of m.p. 105® obld. indirectly (14).] 

C with PCIb (15) or ^OCk (10) yields 3,4kiichlorol)enzuyl chloride, b.p. 242® (8), 16B- 
160® at 42 mm. (15), 8S.0-S.S.3® (JO). |For fomii. of this prod, in chlorination of Bad 
see (4).| 

Methyl 3,4-dlclilorobenzoHte: unrecorded. 

Ethyl 3,4-didilorDbeiiZQate; b.p. 262-263® (8). [For study of rete of hydrblyeiB 
see (17).| 



KVIBION A 

9 t|i-l)lcMwdt«iM«Wt; {ran 3,4>diahlarobaDn7l ehloridB + NBi {8}; BmP^ 

{8); 186-168* (]), 169* {181, 

— 8A'^lcU<Ml>B>BudlUe: inmaorded. 

8:illl {1) Goush, King. J. Chm. Sae. UM, 090-691. (2) Ersv. Aw- in»- dUm. 4», 
(1960). (3) Wynne. /. rAtm. 8 m. ItM, 705. HI Hope, IMIly, /. CAem. 8 m. IM, 9470 (1036). 
(5) Quiel, Sale, 8cla Acad. Ataaniu J/alh. ti Pkgi. St No. 4, 30 pp. (1934) ; Cent. lltCi II 694- 
696; 1996, I 539-540; C.A. 29, 0884 (1935). (6) Bomvater, HoIIniuui, Ree. bm. cMm. St. 
228-230 (1912). (7} Piepcr, iliin. 142, 306 (1876). (8) Beilatein, Kuhlberg, Ann. Ul. 224- 
234 (1969). (9) LeHmann, EloU, ilnn. SU, 313-314 (1885). (10) 8rarborou(h, Water*. J. 
CAem. Sac. 1926, 500. 

{11> Beilstoin, .4nn. 172, 283 (1875). {I2| Gmelin, Baiiiiiar, £tr. 29, 875 (1890). (13) 
Chiu, BOcher, Btr. 99, 1624 (1SH7). (14) Huggii, Zaaelin, Belt. CAim. Ada 19, 434^ (1936). 
(16) (johen, Btigp), J. Chem. Sac. SI, 1213 (1903). (16) Nurrii, Ware, J. Atn. Chm. Sot. 61, 
1418-1420 (1939). (17) Blakey, MeCambio, Hcarborougb, J. Chem, Sac ISM, 2868-2868. 
(18) Cohen, King, Htrangewayi, J. Chem. Soe. 1939, 3427. (19) Hodgaun, Beard, J. CAm. Sac. 
1997, 25. (20) Biawaa, UuiHliupta, J. Indian Chan. See. 19, 497-498 (1042); C.A. 97, 6709 
(1048). 


3:4988 S-CHLORdNAPHTHOIC ACID-2 CiiHACl BaU.IX-eei 



M.P. 316.8'’ (1| 

216* (2) 

213-213* (3> 

Gryst. from McOII -|- aci. (2) or from CeHs (S). — Eaa. boI, org. solv. 

[For prepn. of C from e^minimaphthoic acid-2 [IkiL. XlV-5115, XlV]-(623)) via diamtiBa- 
tioQ and use of CuiCl2 rcactn. (aim. quant, yield) oee (3); from tlic coiTi'sp. acid chloride 
(below) by hydrolysis with aq. sr^e (1).J 

C with Cu bronze rrfluxed in nitrobenzene fur 2 hrs. gives yield |4}) d-naphthuie 
aiad (l:0S0Qj, m.p. IS.*)* (4). 

[aVo recoi*d can be found uf din»ct conv. of 0 to the corresp. acid cldoride (3-ch1oro-2- 
naphthoyl chlorichM; however, this comyKl., m.p, 56.5* (1). b.p. 248* at 160 mm. (1), has 
bm ob^. indirectly from 3-hydrox}'-2-naphthoic acid (1 ;QSM), with POlg in 49% >ipld 
(1); note that 3-h,vdro.\y-2-naphlhoic acid with iSOCh giv(» instead 3-/tyc/mjry-2-naphthoyl 
chloride, m.p. 96* (5), 94.5* (6), in 82% yield (5). 

[For oondens. of 0 with pyi'azoUntbrone see (8|.] 

0 Methyl 3-GlilorD-2-iiaphthOBte: cryst. from MeOH, m.p. 58-59* |;i), 58* |7|. [From 
C in MeOH witli cunc. H2SO4 (88% ykid (7)), from C with ethereal diacomethane 
(3), or from tiie acid ddoridc (above) with 5 pte. MeOH (8),| [For reactn, of tliis 
ester with l-aminoanthraquinonc see [7|.l 

0 Ethyl 3-Gliloro-9-iia]dillioate: Ifts. from It pet. or from ale., m.p. 57-59* (3), 50* (1); 
b.p. 218^222* at 160 mm. (1), 195-197* at 18 mm. (3), volatile wiUi steam. (FVotn 
C in EtOH with HCl gas (1) (8).] 

O 3»ChlorD-8-na|ihfhotmjde; ndls. from AcOH, m.p. 236*-237' OK (From tlie acid 
chloride (above) with cone. aq. Nli^OH |1}.| 

3;4M (U StrobbAch. Btr. 34, 415S-4162 HOOl). (2) Hnsneufl, Ber. 33, 668-671 (1893). (3) 
Bsrfnann. Hirshberg, J. Chm, Soe. 1383, 3.^3. (4} Clomo, Spence, J. Chm, Hoe. 1M» 2818, 
(5) Bhat Forster, Venkataraman, J. Hoe. Dyers CoUwieU M, 170 (1940). (6) Abrahart /. 
Oftem. Soca m, 426. (7) Ullmann, DootwHi, Ber. 31, 22-23 (1918). (8) l.Q., Brit 298,775, 
Nov. 8, 1328; French 644,689, Oei. 10. 1928. 
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<1 

«;4030 nUM^-MCSUatOgircamCA^ 

COME 


H-CMa 





MJ*. mo‘ GK., dee. (in 
uiled cip. tube) (1) 

217 - 818 '’ ( 2 ) 

214-218° (10) 

218° U.C. (3) 

215° dec. |4| (5) (6) (11) (18) 

213° (7) (16) 

210° dec. (8) 

20&-213° (0) 


[jSm uUo d,l<t,t/~dichkro8UCMic add (3:4711).] 


BilL 2*^619^ 
ai-( 267 ) 
Ill-(558> 


Hexng. pr. froiiji aq. — C ia readily Bol. aq. although lean ao than its djMaonierj e.g., 
100 cc. satd. aq. aoln. of C at 0° oonts. 12.0 g. C (4); C is eas. aol. ale., ether, acetone or 
CHCli; spar. aol. CgHe or Igr. 

[For prepn. of G from disudium salt of maleic acid (1 :0470) in aatd. aq. NaCl aoln. with 
Qg at 0° in dark or diffuae daylight (yields: 74.3% (7), 66% (10), 63% (1)) cf, (16) aee 
indie, refs, (note that as a aide reactn. some <iddD. of HOC! also occurs leading to as miioh 
as 7% (1) rhlnromalic acid), from fumaric acid (1 :Q895) with excess Cls in s.t. in BunH^t 
for 3-4 days see (6); from meAf)-a,a^uuiiinoBuccinic acid [Beil. IV-486, IVr (901)1 in aq. 
HCl ^lith NOCl or AgNOa (75% yield) see (3); from ine8(KK,a-d]chloroBuccinyl (di)- 
ehloride (3:9087) by hydrolysis with aq. see (5).] 

(For formn. of C from bia-ocetyl peroxide (9) by decomposition in ohloroaoetie acid 
(3:1.170) at 85-95° (CO2 + CH4 are also formed) see (9).l 

C behaves as a normal dibasic acid: titration with standard dil. aq. alk. gives Neut. 
Eq. 93..5. — [For study of acid strength {Ki = 361 X ir* at 20.2°, K 2 « 9.4 X lO'^ at 
17.8° (4)) see (4) (8); (18) for study of conductmty see (11).] 

(Salts (of metals), AgsA, amorphous ppt. (6) which on boilg. with aq. for 10 hra. yields 
(12) both d, (-tartaric arid (1:0550) and meso-tartarie acid (1:0490); CaX.2H^, eas. sol. 
aq. and ale. (6); SrA.H 30 (6); BaX, very eas. sol. aq., insol. ale. (6); Ziii.3HsO (6); 
CdA. 3 H 20 , ver>’ eas. sol. aq., insd. ale. (6).] 

C with cold aq. KOH loses 1 HCl yielding (5) (7) (14) chlorofuroaric acid (3:4863); 
C with NaOAc/ AcOH on boilg. (13) (17) or ju^. soln. of NajA on boilg. H hr. (12) IcBes 
1 HCl yielding chloromaleic acid (3 :3432); C on wanning in dil. H2SO4 gives both (14) 
chlorofumaric and chloromaleic acids. [For study of rate of decompn. of C by aq., acids, 
or alkalies see (7) (8) (15).] 

Kji in aq. soln. maintained at neutrality at 100° dec. with fonnn. (14) of aicetaldehyde 
(1:0100), CQ2 + mesc^-tartarie acid (1:04W). 

C with Ag 20 at 150° yields (12) chloromaleic anhydride (3:0280). 

The acid chloride (3 : 9087) cerreep. to C U known but is usually obtd. indirectly. 


O Dimethyl m«o-aE,a'-dichloro8Ucdnate: m.p. 31.5-32° (see 3:0240). 

0 Diethyl mc«o-a^'-dicfalorosoGdnate; m.p. 63° (see 3:1364). 

Add odt of G with dlj-o-dhenylelhyliniine: this, from aq., m.p. 138-184^ iip. 
htg. (13); satd. oq. soln. at 25° oonts. 81.4 g./liter (13), [For the oonesp. add niBh 



8:4«MHt:4aaS 


D171SI0N A 


m 


tit C with tbe two opt. Biet. fomu of this huM see (13); both have m.p. 124‘129‘, and 
their aatd. aq. adoa. at 25° oont. 76-1 g./liter (13).] 

1:4IM (1) Kuhn, WaaneivJaureKK, Ber. H, fiOl-SfQ, JSlH-521 (192N). (2) Aminoff, Artia 
Kmni, Mineral. Geol. 7, No. 9, 11 (1918) ; Cent. 1919, III »1»; 6'.A. 14, 2119 (1920). (3) Kuhn, 
Zunatein, Btr. 59, 485 (1029). (4) Kuhn, Wii(oier-Jnuri>f|g, Btr. 91, 484, 487-498 (1028). 
(6) hfichaol, Tiaaol, J. pratl. Chrm. (2) 19, .104-395 (1802). (C) Kirrhhoff. Ann. 289, 210- 215 
(1804). (7) Bobinson, Lpwis. J. Chrm. Sec. 1933, 128l)-12ri2. (8| Holnilicra, J. prakt. Chm. 
(2) 84, 148. 152, 104 (1011). (9) Kharaarli. Clad&luns. J. Am. Chtm. See. 95, 17 (194.1). (10) 
Teiry, Eiohaibcrger, J. Am. Chem. Sar. 47, llNih, lH7(i-1077 (1925}. 

(U| MiRlittel, Biinar, Brr. 41, 2912 (IQlIK). (12) Michiipl, Timint, J. prakl. Chen. (2) 12, 
331-335 (1805). (13) vuii di>r Biol, Ann. 289, 229 (IsiU). (14) HolmberR, Arkn Ktmi, Mimnl. 
CM. 8, No. 2. 5, 32 (1920); (\nl. 1921, 1 83(1; (’.A. 19, 2116 (1922). (IS) Johanaaon, Z. pViih. 
Chm. 79; 625-626 (1912). (16) IHiniKomiana, vuii Lnurker, Jnffe, Bull. uhs. chm. SMg. 48, 
42 (1939). (17) A;^taii, Tartiiiictoii, Trans. Faraday Sec. 39, 6112 (1034). (18) Hulmberg, 
Sientk. Kern. Tid. 24, 105-109 (1912); Ccni. 19U. II 1618; r.A. 7, 80 (1913). 

3:4933 4-CHLORO-a-Iin)ROXyBEHZOIC ACID CtHACI Befl. SJI. 1068 

C(X)H 

V)H 

V 


M.P. 219.5-220.5'^ |1) 

Cdorlew ndlH, from at]. 

[For pit'pn. of C from fJ-amino-iWiyilroxyhnnzoie mii (1) \nB diazntizalion and uhp of 
CU2C12 reactn. hct (1); note that thr^ r»rc>il. fnrnuTly |Unl. a\-l43] hiipiuwrl tn hnvr liorn 
C K now rogardod (1) lus itrohahly the (i-rhhiioisoiiuT i:i;4720i.| 

3:4933 (1) i3eyor. Uic. trav, chim. 49, {V27 (1D21^ 


3:4935 3,6-DlCHLORO-2-Hn)ROXYB£NZ01C (^HiOsCk Beil.X-J94 
ACID 

(iitiS-DirhlfjrQhalicvTic acid ) 


M.P. 220-221'’ {}) 

219-220'’ P) 

219.5“ P) (10) 

219“ (4) (:.) (d) (7) 

215“ |8) 

214“ (!l)(ll)(12) 

Colorless scales or ndls. from aq. ale.; very sjair. sol. hot aq., eas. sol. aJr., ether; Ruhlimcs 
with partial decomposition. 

[For prepn. of C from o-liydroxybeTisioir acid (salieylie arid) (I :tl7JW)) in nq. KOH (3 
moles) (11) (10), or in iiq. KOII (1 mole) (H) (J7), or in acj. KOH (2 moles) (15) (16), in 
Eton (17), in AcOH (12) (10) (2|. or in CSj susp- (17) with (I 2 m- indie, refs.; with 30% 
Hg02 + HCl (SO'JJ yield) mm* (4); by lifR. with SbCIg see (I3). (Note that by most of 
these methods 5-chloro-2-hydroxybenzoip acid (5-cblurosaJicylic acid) (3:4705) may 
also be formed; from this C may also )k^ sep. via ila spar. sol. RaA 2 (17).)] 

[For prepn. of C from sulfosalicylic acid wifii CI 2 in aq. see (8); from K 2,4-dichloro- 
phenolate with CO 2 at 140“ see (11); from 3,5-dichluroaalicylaldjBliydc by oxidn. with alk. 


coon • Xi.( 48) 

'pH 
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60UDB 


8j4IW-^:4«8e 


KMnOi (yield 100%) Bee (9); from 3,5-dichloro-2-inetho){yben2oie add with 45% HI in 
a.t. at 120-130*^866 (3); from chk)Td-^,5HiicliloroBalicylflimde by hytlrdyau see |1}.] 

C on iitg. with CaO (17) (7) or at 200° in aniline (IH) lanee CQ 2 yielding 2,44lid[ilorophenol 
(3:0560). 

G with FeCls gives (13) (2) a dark violet color. 

[C in 60% fumg. HsS()4 treated with CI 2 at 50-90° for 15 hn. gives (70% yield (IQ)) 
3,5,5-trichlon)Halicylic acid, white })1. from aq. ale. or aq. AcOH, m.p. 207° cor. (19); (tins 
with Ao 20 + trace H 2£104 gives correnp. acetate, ndla. from Igr., m.p. 129.5° cor. (10)).] 

C in AcOII treated with fumg. lINOa yields (20) 4,6-dichluro-2-nitrophcno]', m.p. 122° 

( 20 ). 

C with PCla (1 mole) yii'lda (.*)) (10) 3,.>dichloro-2-hydroxybeuzoylcLlori(le (d,5-dich]oro- 
Halicylnyl chloride), ndls. frfjui ether -|- pet. etli., m.p. 79°. [For details on various phoa- 
phorua comjtounda olao formed in this reaction sn<' (21 ).] [N ote also c.xi6ten(!e of anhydride 
of C (from the acid chloride -f AgA ), cryst. from CHGla, m.p. 186-187° (5) (28).] 

[0 in aq./alG./']luS 04 givers (22) on clcctrob'tin reduction 3,5-dichloro-2-)tydroxybensyl 
alcohol, ndls. from Cyic, m.p. 82° (22); for study (jf prepn. and thermal reair. of dlyl 
(23), crotyl (23), lienzyl (24), fuid other (23) ethers of C see indie, refs.) 


0 Methyl 3,6-dichloro-2-hydroxyhenzoate: ndls. from air. or other, m.p. 150° (15), 
147° (5) (26). 14:M44" (7) (3), 142° (12). [IVom AgA + Mel in s.t. at 135° (12), 
from 3,rHliclil()rosuljeyluyi i;Jiioridc (ai» 0 ATj with MoOH |5), or from methyl salicylate 
(1:1750) in .\ct>H with Gt (-6) ] [This ester with Ae20 yields (7) coiresp. acetate, 
ndls. from Me(J}l, m.]). 57’' (7).| 

® Ethyl 3,6-dichjQro-2-hyilroxybeiizoate: cryst from ether, rn.p. 57° (5), 47° (12). 
[From AgA 4- (Vljl iw above (12) |3), front 3,rMlichlorosalicylnyl chloride (above) 
witli KtGH (.5), or from elliyl .salicylate (1:175.5) with CI 2 (27).] 

3,6-Dichloro-2-hydroxybenzainide: m.p. 209° (11). 

3,5-Dichloro-2-hydroxybenzanilide: m.p. (5) [From 3,5-dichlorofialioyloyl 

eliloridc (above ) with iuiiline iu ether (5).] 


3:493JB (1) Hirwi!, Kaiiii, iirr. 72, l.l.’),! { 1039). (2) Hirwp. Rmi, Ciiivankar, Proc. Indwn Aipd. 
Sci. A-4t, 211 (;i) M.*irtiiii, (itic::. ihini. iUil, 29, 11 1)2-01^ (1890). (4) LeuUer, Pinet, 

BuU. sue. (4| 41. 13(i:M;ir4 (19271 (.7) .Ann-hm^. MeliriiiK. Ann. U6, 300-311 (1006). 

(6) ililtz, Sti^rtf. 37, 4030 (lOOli. (7) Zineke 261, 252 254 (1891). (8) Dntta. Mitttf, 
J. Am. CKm. J<oc. 41, 21137 (191!)1. (9) l)ey, Kow, J. f 'l.im. Soc. 125, 560 (1924). (10) Earle, 
Jackson, .7. Am. (hrm. 8uc. 28, lU!) fllHKii. 

(IJ) Tanigj, Gmz. chim. -ilal. 36, 11 4.S7-4S9 (1900). (12) Smith. Bet. 11, 1225-1227 (1878). 
(13) liflSKiicr, >7. jirakt. i%m. (2) 13, 431 (1876). (14) (':iljuurH. Ann. chim. (3) IS, 108-Ul 

(1845); Ann. 52, 341 343 (1844). (15) LiihSiiM *ohii, Sdiulue, 7hr. 38, 3300 (1905). (16) 
Ullinarm, Kfipetsehiii, Bit. 44, 428 (KOl). (17) Uorhi. .Im. Chem. J. 12, 503-506 (1890). 
(18) (Jiiariieiive, Bull. m\ chim. (3) 15, 74 (I89(i). (19) Farinhult, Stuart, Twias, J, Am. Chem. 
Soc. 62, 12.39 (1940). (20) Simtli, Kuerr, Am. Chtm. J. 8, Mb (1880). 

(21) Ansebuu, Ann. 454, M 82, 105 100 (1927). (22) Mctrler, Btr. 89, 2939 (1906). (23) 
Tnrbcll, WJUim, ,7. Am. Chnn. Soc. 64, 007 012 (1942). (24) Tariwll, Wystreeh, ^ Am.Chsm. 
Soc. 65, 2140-2149 (1943). (25) TarbeM. M’ystrarfi. J. ilm. Chem. Soc. 65, 2149-2163 (1943). 
(26) Claiaen, *4/ih. 418, 85 (1919). (27) Cahoiirs, /Inn. chim. (3) 27, 4(U-462 (1849); Ana. 74, 
312 (1850). (28) Aiurhutz, Btr. 30, 223 (1897). 
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CiiBicm 


BeU.IX-661 

Hi- 


M.P. 321-233° (2) 
310° (1) 



a:4888r^34g87 


Txmm A 


m 


Njdb. from ate.; eaa. sol. ate. or AoOH) spar. aol. aq., CHCUj ether, or hyditMaAona. 
[For prapn. of C from 4-iimuiQnaphthoic acid-1 |B^. XIV-W] by diaaotisatioo, convar- 
8100 irith CuCN to 4-chloroiiAphthooitrite (lee bdow), and hydfolyais of the tetter by 
boilg. with a mixt. of 50% AoOH (2 tqLb.) + cone. Hilk)i U vd.) see (1); from l-iddorih 
4-(ddoromethyl)naphthalene, m.p. 7B-79^ ( 2 ), by oxidn. with dii. HNOa see (2); or from 
l-broino4-«hlorciiiaphthaleDe [fieil. V-548, Vr(448)] by conv. to RMgBr and earbonatioo 
Bee( 2 ).l 

C does not react either with cone. NH 4 OH at 200 " or with (NH 4 )sCOi at 220 *^ ( 1 ). 
Salta. The alk. salts of C are eae. sol. aq.; the oalciiim, barium, and silver salts are 
sparingly sol. aq.; the iron, lead, and copper salts are insol. aq. ( 1 ). 

Methyl 4-chloro-l-naphthoate: unreported. 

^ — Ethyl 4-Ghloro-l-naphfhoate: unreported. 

4-Chtero-l-naphth<niitxae: long white ndls. from AcOH, m.p. 110" ( 1 ). 

(0 p-Bromophenacyl 4-chloro-l-naphthaite: m.p. 130.&-131" ( 2 ). 

S:4M (1) Friedl&Dder, Weisbera. Ber. 28, 1840. 1842>184d (1895). (2) Horn, Wuien. i. 
Chm. Soe. IMS, 144. 


3:4937 2,S,4,6,6-PENTACHLOROTOLU£N£ Cj 
(^so-Pentarhlorotoluene) 

Cll 



!1 CtHjCIb 


Beil. V- 303 
Vrdsa) 
V8-(»34) 


M.P. 324.5~323.«'S" (1) BJ>. 301" (6) 
334-234.6" (2) 

234" (3) 

318 " ( 4 ) ( 5 ) ( 6 ) ( 7 ) 

317 . 5 " U.C. (81 


White ndLs. from C#Hfi or pet. eth. — Spar. sol. hot ale. or pther; spar. sol. cold CSb 
but eas. sol. hot CSa; sol. at 17° in 22 voh. or at 87" in X4 vols. toluene ( 8 ). — Sublimes 
readily. — Closely resembles hexaclilorobcnzrnp (3:49;i9), and the m.p. of mixtures of 
the two arc but very slightly depressed (7) (H); furthermore, soly. of Cl in (^4 at 4 different 
temps, is aim. identical with that of hcxaclilorobenzcnc ( 9 ). 

[For studies on dielectric charaotcrLslics of C see (9) (10) ( 11 ) ( 12 ).] 

[For prepn. of C from toluene (1:7405) with »S(> 2 Cl 2 + AlCl® + S^Cb at 100® for hr. 
as directed (727o yield ( 8 );, or by electrolysis in AcOH/ rone. HCl in dark (7), or with CSj 
in pres, of I 2 followed by further clilorination in pres, of SbCls of the fraction boiling above 
240® (5) see indie, refs.; for formn. of C from isopropylbenzene (fumeue) (i :7440) with 
Cb in pres, of h -f- Fc* at 0 ®, or from p-cymene (1 : 7506) with Cb in pres, of I 2 + Fc ( 1 ), or 
from ^hloTotoluenesulfonyl chloride4 aith Cb in pres, of HbCls at C5-70" (4), or from 
2,3|44richlorotolucDe (3:0425) or 2,4,6-triclilorotolucDe (3:2100) with + AlCb + 
8 ^ ( 8 ), or from 2,3,4-trichlorobcnzal (di)(diloride on atdg. (5) sec indie, refs.) 

(C on ^rther treatment with SfV^lb + AlCb -f SsOb fdves ( 8 ) a prod. m.p. 272-274®. 
— C on fusion and treatment with Cb at 210-230" as directed (13) gives 70-80% yield 
pentachlorobenzal (di)chloridc (3:3590) b.p. 199® oor. at 13 mm. (13). 

(C on partial hydrolysis with caustic alk. at 130-140® under press, yields (14) tetroohloro- 
cresol.] 

Cl is unaffected by boilg. fumg. HNO 9 (0)i but 0 on oxidn. witli 14.2 wt. pts. cone. HNO| 
(D « 1.42) in pres, of 0.1 |»t. Hg by boUg. for 150 fars. ( 8 ) yields pentacUorobensoie acid 
(3:4910), m.p. 199.5® ( 8 ). 
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tilMT (U Holmbexc, Acto Anid. A6oM«i» MM. d Pkti$. f. No. H, a-28 (1082)’, 

IVI, II 2816; C.A. t2» £726-6727 (1033). (2) Qvist Soto. Ada AeoA AhtmiU Maih.dJPkiii, 
8, No. 4, 80 pp. (1034); Cent. IM, 1 340. (8) WUto, Mor^ J. Am. .$qc. «B. 
^ (1940). |4) Dftviefi J Chem. 8oc. Hi, 871 (1021). (5) Biow, Bmdt, Bittthmiuin, JtfimaM. 
60, 334 (1028). (6) Beilstein, KuMberK, Ann. M, 208-299 (1860). (7) Fichter. Glantiitoia, 
Aer. 41, 2483-2486 (1916). (8) fiilbemid. /. Chem. Sot. 127, 2682^2684 (1026). |9} Smytli, 
Levia, J. Am. Chm. Soc, O, 049-962 (1940). (10) Smyth, Lowia, J. Am. Chm. Soc. 12, 721- 
727 (1040). 

(11) K. B. Cole, R. H. Cole. J. Chem. Phys. 9, 348 (1941). (12) Morgan, Yager, Ind. 

CAem. 22, 1626 (1940). (13) Lock, Ber. 66, 1533 (1933). (14) I.G., French 724,779, Maiy 2, 
1032. 

Cl 


3:49S9 HBXACELOROBEIIZEIIE q/ 

^ CiQ, 

Bdl.T-20II 



A 

( 


Vi-(118) 

VHiar) 

XJ>. 288.6-229.8° 

( 1 ) 

B J>. 326° 

(13) 


229.S" cor. 

(21 

322.2° 

cor. (4) 


228° 

(3) 

306° 

at 742 mm. (15) 


227.6° cor. 

(4) 

306-310° at 720-727 mm. (16) 



227“ (5) (0) (7) 

226-227.5'’ cor. (51) 

226-227“ (8) 

226 ^ ( 9 ) ( 10 ) ( 11 ) 

|12| (13) 

224“ (14) 

(Note that C is Tiot the same as benzenehexachloride, q.v.) 

Long thin calorless pr. from CC!!^ or from CfHo + EtOH. — Insol aq.; inaol. cold but 
si. sol. hot ale., sol. in hot CeHo (cf. (10)} or CHCla; at 16.5° 100 ml. CHj dis. 2.0 g. C;Bpiir. 
sol. cold CCI 4 or pet. ether; for soly. in pKiymene at various temps, mi (17); insol. liq. 
SOi or liq. NH 3 . — Sublimes M’itliout melting in long needles even at ord. temp. 

[For HtudieR of cryst. structure of C see (18) (19). — For study of toxicity nee (20). -** 
For emplo\m(*nt in formg. solid solns. of for use in pharmacy see ( 21 1, — For use aa 
seed disinfectent see ( 22 ). — Mol. f.f). lowering » 207.5. — C resists Carius anal., but 
for detn. of ctilorine in C by eorobusion in hydrogen sen ( 2 .'J|.] 

[For prepn. of C from phthalir anhydride (1 : 07251 with Cl? at 170-265“ in pres, of EeC^ 
(79% yield) wh* (51).] 

[For prepn. of C from tetrachLorobenzoquinonc-1,4 (chloranil) (3:4978) with eQUal 
wt. each of PClfi and PClj by htg. in a.t. at 200 “ for 4 hm. (05% yield) see (24); from )>• 
dichlorobenzene (3:0980) with 20 pis. CIBO 3 H + 100 pts. NaCl htd. 10 hrs. at 216-220“ 
(50% yield (5)) or treated with 802(^2 + AlClj + S 2 CI 2 (25) see indie, refs.; from the 
mother liquor from prepn. of p-dichlorol)enzene on further treatment with Cla ( 94 - 95 % 
yield) see (14); from lj2,4,.vtetrachlorohenzenG (3:4116) with CLSOsH (4 pte.) refluxed 
for 1 hr. (78% yield (26)) or with SO 5 CI 2 + Airiji + 82 CI 2 wanned for 8 hn. (70% yWd 
( 12 )) see indie, refs.] 

[For fonnn. of C from a very large Duml)er of misceUaneous sources and reoctioiis see 
Beil. refs, given in heading and also the following: from CCI 4 (3:5100) + Hj throu^ hot 
tube at 600-660“ (9) or with F 2 as direeted (27); from CRCls (3:5050) during explorion 
with Na ( 2 S); from dodecacblorohcxane on htg. (29); from trichloroethylene (8:5170) + 
AlCls + HCl gas at 50“ (80) or as by-product of htg. at 180-210“ under press, in 
poroelain, or enameled veasds (31); from CeHs + Cb under press. (32); from nitrobei^ieM 



3:4030 HEXAGHLOROBENZENE 478 

+ Cls + anhyd. FeCla at (33), cf. (34); from variouB addn. prods, of ohloriiie inth 
triohloro- (35), tetraohloro- (36), or pentacMoro- (37) benzenes usually by means of MeOB/ 
NaOH, from 2,3,5. b-tetrachloro-A^-nitroaniline, 2,3,5,6-(;etrachJoro-i7-nitroaoetanilide, or 
2,3,5, 6-tetracbloro-4-iii1ro-A/-nitroaniline in boilg. AcOH + oonc. IICl (B), from tetra- 
ehkirophthalyl aynHUchloride nr from pentiichlorubonzoyJ chloride on distn. (38).| 

C with H 2 over Ni at 270° gives (30) Cellit, chlorolienznn(‘, dichlnrolx^nzcue, trichloro- 
benzene, etc. ^ C in bnilg. ale. with largi' o\cesH of Na is completely dehalogenated (40). 

C is unattacked by IGl in s.t at 300° (41 ) and does not react with McMgl or with MeMgDr 
in ether even on long boilg. (42). 

[C with liq. Cb in H,t. in sunlight yields (37) by addn. both decachiorocyclohexane, 
m.p. 92°, and dodecacblorocycloliexjinc, m.p. in sejvled cap. tulie 2S5°. — C with Fa in 
CCI 4 Boln. at 0° yields (43) small amts, of both Jiex«‘ii‘hloroUdralluunicyclriliexene, CiiClaF 4 , 
m.p. 113-114°, and hexachlnroheYaHuurocyclnhexiiuo, ('aGloFci m.p. 04 00°. — C in vapor 
phase with Fz in pres, of Cu gives a mixt. of 12 individual prods (44). | 

C with aip NaOH at 135-13B'’ and II - 12 iitm. for 3-4 hns. (14) or with exfffls 5-15% 
soln. of NaOH in MoOH at ISo'' uud(‘r fimsh. (45) or C with NaOH in KtOH in s.t. at 150- 
160° (47) or in dry glyciTul at 250 280^ (47) gives (KO^f yield (14)) sodium salt of penla- 
rhlorophennl (3:4860). — C with iMcOll^ NaOH in ethyl nictliyl ketone soln. at b.p. (or 
H hr. gives (43% yield (46)) methyl |XMitabhloro]^lienyl ether, mils, from ulc., m.]i. lOt^- 
109°. [For studies of kinetics tjf reaetn. of 0 with Met)H/Na()H in s.t. at 151“ ( 2 ), at 
176“ (48), at 1 S 0 “ (48). at 183“ (4t») see mdic. rcf.s.; uf V with KtOH, NaOH or with NaOEt 
soln. at 175“ see (3).| 

C on boilg- with mixt. of fumg. ilNOa 4 coiic Hz 804 givt^ (30) tetroclilonibenzoquimme- 
1,4 (chloranil) (3:4978). 


8:4il9 (1) Dadieii, Tongi-atz. Kohlrrmsch, Momhh. St. 434 (1932) (2) Clark. CrDRier. TVans. 

Hoy. Canada (3) II, 111, 103-134 ienl II2S, 11 20 i\A 20, 3Sh (1026). (3) Poliak. 

Gebauer-Itilliicgg. Bhiiuenstocl;, MnnaU^h. 46, 514 (192.5). (4) KuhlUTg, Ann. IN, 

309-310 (1809). ( 5 ) CTebaiiLM-l Kif>(lor. MmaUi. 48, 0.(7 (1927). (O) I'ollak, Gebiiuer^ 

FliUneffg, MonaUh. 43, 552 (IO 2 I 1 ) (7) IVIh. Z. A>i^^ 22, 307 fllrflU). (s) Peters, Uowe. 

Stead, J. Chan, Soe. 1M3, 372-373. (O) Srhwarz, I’fluginaeher, J pra^l. (2) IN, 2-4 
(1941). (10) Bniyth, Leuis, J. Am Vhm, Soc. 62, 95(1 (lOpl). 

( 11 ) van der Ijiidon, Hrr trav. chm. 57, 415 (l(l3Si. (Ij) Silliprrad, J. Cktvi. Sor. 121, 1021 
(1922). (13) JuuKlleiM'h, /Irja efnm (4) 15, 2S7 291 (IMih). (14) Tniiljikii. V(»romna, Ore. 
CKem. Ind. a\S.S.h.] 3, 210- 211 (1940), r\.4 85, 3989 (J<M1), (15) Krafft, Hrr. I, 1US7 (1876). 
(16) Ruoff, Ber. I, 14Wj (l.S70(. (J') V^hwler J Am. ('hfnt Hor, 42, 1M4 (1920). (IS) Lons- 
dale, Proe. hoy. Hoc Mt/ti, A-133, 530 .552 ( 19:11 •. (19) Plummer. PhU. May, (()) N, 1214- 
1220 (1925). (20) (^iiiiGrttij. Thtjm'ib, el ul , J. Palh Hurt. #4, 2S1 20(i (1937). 

(21) ** Cheioia " UnguiiM lie (’liciii. Itid. A von Oaliiiatly, (ier. .3^l^778. tVb, 7, 1924; Austrian 
06,732, Jan. 25. 1924; r>7i(. 1124, I 'JSOl. (22) 10., Frctirh 701.032, M»ireh 10, 1931; CVni 
1181, 11 618. (23) t«r MimiUui, Ke^lmsa. Bet. (ran vhni. 42, 109.5 (P.)23). (24) (iroclw, Ann. 
NI. 30 (1891). (25) koljcns C'o. 4 Sillicrrarl. Krit. 193.200. March 15, 192:t; ( tul. 1125, 1 904. 
(26) Huntress, Carleri, J. Am. Chtm. Sttc. 62, 513 (1040;. (27) 8iii)ons, PomJ. McArthur, J» 
Am. Chan, Sac. 62, 317S (1940;. (2S) Davis, MrLeai., ./. Am Chrm. Sm. N, 720 -722 (1938). 
(29) van dcr linden. Hec. trav. chim. 57, 41.M16 (193s). (.30) Muller, llomi, 7. prakt. Oum, 
(2) in. 289-290 (1932). 

(31) ajiiBortium fur Eloktrmljoiu. liul.. Frcnrh 814,423, June 23. 1937; Cent 1183, 11 3963. 
(32) I.G., French 837,741, Fc-h. 20. 19;{9; CaU. 1939, 11 22S. ( 3 : 1 ) Tierz-David, KliUielin. hdv. 
Ckim, Acta N, 1458-1401 (19.37). (34) vim der linden, Btr. trap, r/nm. 53, 342-344 (1938). 
(35) van der Linden, Jii-c. trav chm. 55, 317-320 (1930)- (3<3) vun dor Linden, Ace. trav, ehim. 
Ui 421-430 (1930). |37) van dor Linden, Ber. trav. chim. U, .569-573 (1!>30). (38) Kirpal, 
Kunze. Ber. 62, 2104- 2105 D029). (3>)| Maiihe, Cnit. 1921. HI 41)7. (40) Slepanuv, J. W 
Phva.-Chem. Soc. 37, 15 (1905); Crrit. INTi, 1 1273. 

(41) Krafft, Merz, Ber. 8, 1303 (JK75). (42) Durand, Ifslin, Crmpt, rend. Ill, 1460 (1930)' 
(43) Bigelow, PearHon, J. Am. Chrrn, Sac. M, 277.V2774 (1934). (44) FHikuhara, Bigelow, 
J, Am. Chm. Soc. N, 427 429 (1938). (45) Smith, Litvuk (tu Dow ( 'hen). ( In.), U.S. 2,107»660, 
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IW. 8, MSB; Cent. IM, 1 8821; C.A. H, 2548 (1888). {46) van dar Lbdn, But. irm. Mm. 87. 
787-788 (lBg8>- (47) Weber, Wolff, fier. 18, 335-337 (1885). (48) HellaiiMii, Sec. tm. Mm, 
88, 74B (1B2(». (43) de Oauw, See. tme. cMm. 18, 787 (1931). (50) latrali, Buff. toe. Mm. 
(3) 8, 184-186 (1830). 

(61) Dvornikoff, J. Am. CKem. Sae. 68, 143 (1346); Dvomikoff (to Moneantn Chem. Co.), 
U.S. 2,028,383, Jan. 21, 1336; C.A.9t, 1334 (1336). 

4940 ^HLOROBBHZOIC ACID CtHACI 8^10-340 

Cl^ ^JOPH ni-(140) 



{16011 

MJ>. 238-239” 

(23) (70) 

243° 

(1) (2) (8) (4) (64) 

iConld,) 238” 

(24) 

243° in B.t 

(5) 

237” 

(66) (133) 

242.5-243.5 

‘ {6) (7) 

230-237” 

(25) (126) 

241.7° 

(8) 

236.6” 

(67) 

241.5° 

(0) (10) 

236” 

(26) (27) (28) (29) 

241° 

(11) (12) 


(51) (54) (61) (72) 

240-241° 

(13) 


(77) (86) (156) 

240° 

(14) (15) (16) (17) 

235.6-236” 

(30) 


(18) m (40) 

236-236” 

(55) 

230.7° 

(19) 

236.6” 

(31) (S3) 

239° cor. 

(20) 

236” 

(32) (33) (34) (36) 

239° 

(21) (22) 

234-235” 

(66) (71) 



234” 

(50) 



233-234” 

(69) 


Cryst. from ale. * f is almost insol. in cold aq.; e.g., 100 ml. natd. aq. soln. at 26” oemta. 
0.00^ g. C {till); n4)tc that C is tliUH much iGShi sol. in aq. than m-chlorobenzoic acid (3:4392) 
and far less tiol. than o-chlof'nljpnzoic acid (3:4150). — At 14'’16*’ 100 ml. aatd. aoln. of 
C in acetone conts. 2.6 r. C, in EtOAc 1.6 g. C, in 75 Ac()H 0.3 g. C, in CCU 0.04 g. 6, 
in CgHb 0.017 g, C, in CSs 0.16 g. C (22). — (For study of soly. of C in acetone (8), 0^6 
(S) (9), heptanp (9) sec indir. refs.) 

[For study of di.stributioii at 25" of C between aq. + toluene or aq. + CHCli see (35); 
for adsorption of C on charcoal from its roIur. in acetone or CbHb see (8); for Bcdy. of C in 
aq. Bolns. of various suits (including NaA) see 

C can be sublimed in vac. (19). — C is but very slightly volatile with steam (for deta& 
see (101). — [For crystallographic data see (36} (37).I 

Binary systems cootg. C, [For f.p/compn. data on system C + aq. see {38|. — For 
f.p./compn. data and diagrams of system C + BzOH (1:0715), eutectic, m-p. 115”, oontg. 
about 10 wt. % C, HOP (22) (16); for f.p./compn. ihita on systems C + p-toluic add (1 :0795) 
(11), C + p-hydri)xylwnzoie acid (1:0840) (11), or C + p-methoxybenzoic acid (anisic 
acid) (1 : 0805) (15) see indie, refs.] 

[For f.p./compn. data and diagrams on systems C + o-chlorobenzoic acid (3:4150), 
eutectic, m.p. 132°, coiitg. abt. 14 mole % C, see (22) (39); on system C + n^chlorobenaotc 
acid (3:4392), eutertic, m.p. 140.9°, contg. 20 mole % C (22) (39) (40), see indie, refs.) 

[For f.p./compn. data and diagroniH on systems C + in4)romobeiUBoic acid (16), C + 
p-bromobonzoic acid (16), C + /Hiitrobouzoic add (41), C + p-iodobenzoic snid (42) 
see indie, refs.) 

Ternary systems contg. C. [For influence of addn. of C to the eutectic miset. of o- 
chlorobenzoic acid (3:4150) with m-clilorobenzoic acid (3:4392) see (43); for data on 
ternary system of all three chlorobenzoic acids, eutectic m.p. 104.9”, oontg. 48.3 meto % 
ortho + 44.0 mole % meta + 7.7 mole % para isomers, see (39).] 
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IliMDtteoiig. (For study of fate of C ia animal orgeiium see (44| f4fi) (4d| (it) ; note 
that ooujuBation wftli gjyeiiie to yield the es^eoted /\r-(pHBhlorob«iiioyl)idy^ 0 »-^(hi>- 
hippuric aoid] [Beil. IX-^l], m.p. 143*’ (451, does ticcur. — For etudy of toxicology of 6 
see (46> f4a}. *-Note that eodiiim salt of C (see also below) is widdy used under name 
** lifikiobin " as preservative. — For use of C as vuloanisation regulator see (40).l 
Prepantioa. [For prepn. of Cl from p-chlorotoluene (3:8287) by oxidn. with boilg. 
5% aq. KMnOi (60% yield (51)) ( 22 ) (50) (52) (53) (133), with MnQ 2 + EJBOi ( 100 % 
yidd (51)), with CrOa (51), with dll. HNOa in s.t at 140-145*’ for H hr. (55) or at 115- 
120^ for 5-6 hrs. (56) sec indie, refs.; from p-chlorotoluene (3:8287) by oxidn. with sir in 
the pres, of various catalysts (57), or at 235-240° and 50-60 atm. press, in pres, of FeO.OH 
(58), or in aq. slk. at 260“ under press. (59) see indie, refs.; for formn. of 6 from p-chloro- 
tohiene (3 :8287) by electrolytic oxidn. ( 2 ) (60), by action of NOCl (30), or by long exposui^e 
to Is + B(|. in light (28) see indie, nds.] 

[For prepn. of C from p^ddoroacetophenone (3 : 6735) by oxidn. W'ith alk. KMnO^ (61 ), 
with €!i 08 /AoOH/Ha 804 (95% >ield (7)), willi Ck + NaOH(NaOCl) in aq. MeOH (93% 
yield (62)), by liquid phase cat. oxidn. with air in pree. of MnOs (61% yield ( 6 )) see indie, 
refs.,' for formn. of C from p-chloroacctophenone (3; 6735) writh NO(/l soe (63).] 

[For formn. of Cl from 4-cljlnn>-isopropylbeiu5CDe (p-cldorocumeno) (3:8705) by oxidn. 
with HNOa (64) (23), from 2,4'-didilorobip}ienyl (3:0670) (65) or ( 1*001 4,4'-dichloro- 
biphenyl (3:4300) (66) by oxidn. with (JrOs/AcOH, from l)enzaJ4-c]duroBcetophenone 
(24) by ondn. with KMn 04 in pyridine (00% yield (24)) see indie, refs.] 

[For formn. of C from p-chlorolienzalclehyde (3:0765) by oxidn. with KMnOi (67) 
( 68 ) (69) (70) or CtOg (67) or even slowly by air sec indie, refs.; from /H'.hlorobenzalde- 
hyde oopper during recryatn. (prisniniably as a result of oxidn. by air) see* (31).| 

[For prepn. of C from p-chlorobensouitrile (Beil. IX-341, IXi-(140)| by hydrol 3 'sis with 
75% H 9 SO 4 (71), from p-chlorobonzoy] chloride (3:6550) by hydrolysis with aq., from 
fHihlorobenzotrichlpride (3:6825) by liydrul^wis, e.g., with aq. in s.t. at 200° (72) or with 
aq. alk., alk. carbonates, or olk.-earth carbonates (73) (note also formn. of C as by-prod, 
of prepn. of o-chlorobenzuldehyde from o-chlorotoluone presumably due to hydrolysis of 
some p-ohlorobenzotrichloride (81)), from p-chloroiicuzid idi)chh>ride (3:6700) with 
GrQi (74) or on boilg. with aq. for 20 hrs. followed by oxidn. wilh KMn (>4 (85% yield (17)) ; 
from a mixt. of p-chlorobenzotricldoridc + p-chlorobenEal (di)chlaride by hydrol. with 
70% HsS 04 or 80% AcOH or 5% NaOH at 90-100° in stream of air to clTect immediate 
omdb. (75) see indie, refs.] 

[For prepn. of C from 2 -(p^i]orobenzoyl)benxoic acid IBeil, X-750, Xi-(336)| by hydro- 
lytic dleavage with aq. + CaO undci* press, at 325° (93% jield (7) ), or from p-chlurobromo- 
beniene via conversion to p-chlorophejiyl lithium bn>midc (7G| or to p-chlorophenyl 
bromide (77) and subsequent carbonaiion (90% yield (76)) or from chloro- 
bensene (3:7903) with AIGU + CO^ at 100° and 60 atm. press. (82) see indie, refs.] 

[For formn. of C from l)enzQiG acid (1:0715) with aJk. NaOCl ( 20 ) cf. (78) or Ca((X31)s 
(79) cf. (25), or from 4 -clilorophthalic acid (3:4390) by cat. monodecarboxylaiion (80), 
see indie, refs.] 

{For forom. of C from di-(p-chlorobenzoyl) peroxide by htg. (2) (3), from ji-Bininobensotc 
acid via diaeotization and use of CuaCls reaction (82% yield (83)), from p,p'-diazoamino- 
beoioio add (diasoaminobenzene-4,4'-dicaTbo]^lic acid) [Beil. XVI-728I with cono. HCl 
(84), from poldoroisonitrosoacetophenone with warm AciO (21), from p-chlorophcaiacyl 
bromide by oonv. to quaternary salt with quinoline and treatment witli aq. NoOH (18), 
from p4)orobeQzoic acid with hot sq. GuCl 2 (26), from di-(/Hdilorobenzoyl]butane on 
pyroIyBiB at 255-265“ for 24 hn. (85), from ethyl p-cldoropbenyl-azo-carboxylate during 
floddn. with HiQs in AcOH (29), from p-hydroxybenzoic add (1 :0840) with PGU followed 
by aq. ( 86 ) (87), or from treatment wift aq. of the product from p-nitrotoluene with 
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flOCIi in at 206^220” (8S), jHidiieaflit^Ofty) cbktfide vitii SOCh in b 4 at 9aMBKf 
IMi fn Bodtttu ptaliieBaBulfDoata ia chlorobenme aith BOGli in a.t at Md^^aO” {88| 
aee kuSa. refa.! 

Chamical Muiflor. No apadfic aooount of rednetm of C to benioie add appean to 
be on record ; note, however, detn. of chlorine inCbynaeofNa + ahi^ <aO|. ^ C on ndni}^ 
tioa with formic acid at 250-260'' in prce. of TIO% gives p-chlorobenaaldehyde (3:07116) 
(89% yield on C consumed, or 41% on C used (91)). — C on electrolytic reduetioii in aky 
Hf ^4 gives |92| TKhlorobenzyl alcohol [Beil. VI-4^, VXr (2^)], m.p. 73°, b.p. 234^ (62); 
note proximity of m.p. of this prod, to that (72°) of ooitesp. prod. obtd. fay simdar reduction 
of o-^orobenzoic a<^ (3 :41W). — For study of reduction of C with Ht + Ni in M). alk. 
at Old. temp, see (93). 

[C on electrolytic oxidn. in ACOH/H2SO4 ^ves (2) 4HddQro-2-hydnnybeDMiic add 
(4^orQSali0ylic acid) (3:4908).] 

C behaves normally as a monobasic acid; e.g., C on titration with standard diL aq. ilk* 
gives Neut. Eq. 156.5; ionization constant at 25° is 0.93 X 10^ (94), 0.78 X 10^ (96^ 
1.04 X 10~^ (96) cf. (07) (12). — (For study of add strength of C in various alcuholiM ' 
(98) (99) (100) (13) (101) (27).^For soly. of C in aq. sdliis. of various salts (Muding 
NaX) see (33). — For sepn. of C from {>-chlorobenzoiG acid (3:4150) by use of d^enCee 
in add strength .<tQe (102).] 

Salts of inorganic bases. NH4A (103). — Hydroxylamine salt; m.p. 130° (104).^ 
NaS.: widely used as food preservative under name " Mikrobin for prepn. from C 
Na phonolate see (105); for study of influence on enzymes see (100) (107); for stui^ of 
use as preservative see (108); for studies of detection and/or detn. in foods see (109) (110) 
(111) (112) (113) (114); forins liquid cryst. on fusion (115). 

A^, sol. in hot aq. (50) (1 1. said. aq. soln. at 20° conts. 1.08 g. (118)). (Note that 
this salt (1 mole) with Is (2 equivalents) in dry C6H6 refluxed 15-18 hrs. yields (116) 
phenyl p-ohlorohenzoate, m.p. 100° + GOs -f Agl, and that analogous behavior is shown 
to linser degree by correap. salt of m-chlorobenzoic acid (3:4392) but not by oarmsp. salt 
of o-dilorobenzoic acid (3:4150).) 

Cais-SHsO (25), il satd. aq. soln. at 20° conts. 7.37 g. (118). - BaAa.3HH|0 (66); 
BaX2.4H20 (34); BaAg.HsO (IIB); 1 1. satd. aq. soln. of latter at 20° cants, L09 g, 
BaSz.HsO (118) (for use of Ba salt in sepn. of the three isomeric dilorobenzoio adds see 
(43)). - CdS2.2H20 (117); 1 1. satd. aq. soln. at 20° conts. 7.79 g. (118). —For wmilnr 
data on salts of C with other heavy metals see (118) (119). — For study of varioai metd 
ions SB predpitants for C see (120). 

Salts of organic bases. C with equiv. amt. bcnzylamine in boilg. EtOAo followed by 
evapn. of solvent yields (121) bcnzylommonium p-cUorobensoate, m.p. 157.4-158.4° a.e.i 
16a3-161.3° cor., Neut. Eq. 263.6. — C similarly treated with a-phe^lethylanoiDc yMds 
(121) ce-phenyletliylammonium p-chlorobenzoate, m.p. 150.0-151.0° u.e., 152.2-153.2° 
oor., Neut. Eq. 277.6, 

C (1 mole) in ale. mixed with codeine (1 mde;, m.p. 155°, htd. several minutes, advent 
evapd. and resultant sirup reciystd. from aq., yields (122) codeine p-cUonibensoate, 
CisHaiOgN.C, m.p. 162° on " Maquenne block note t^t this value althoudi dose to 
that (166°) of Codeine p-bromobenzoate is widely different from and higher than those 
for the corresp. sslte of either a-chlorobenzoic add (3:4150) or fiHshlorobenzoio add 
(3:4392) which are 134° and 96° respectively. — C (1 mole) in ale. (or CHCljt with 
strychnine (1 mole) in ale., boiled for a few minutes, then cooled, yields (123) stryehniae 
pdilorobenzoatc, C2lH220^2-C, m.p. 251° on “ Maquenne block”; note that tto m.p. 
of this salt is far hi^er than the corresp. products from similar treatment of either thi ", 
0- or isomers, which are 170° and 185°, respectivdy. 

6 with alcohols gives by conventional processes the oorreBp. esters: for d^taOs on methyl 
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p*dilcirobeiiioate (3:0535) or on ethyl p-chlorobenBoate (3:6750) eee these compde.— 
{For study of rate of eeterificatiou of C with MeOH (124) (125) |126|, with EtOH (126) 
(1) (127), with oyclidiexanol (128) sec indie, refa.] 

C with oxalyl (di)chloride (3:5060) refluxed in CeHa (129), or NaA htd. with p-diloro- 
beni^l chloride (3:6550) (130) gives (50% yidd (130)) p-chlorol)eiisoic acid a^ydride, 
ndb. from dil. acetone or C^Ha, m.p. 1.93r-194° (120) (131), 194.8'’ (130), 191.5'’ (132); note 
that this prod, may also form in varioue other reactions involving C, especially in pres, 
of tertiary bases or NanCOa cf. (131) (132). 

C with PCU (133) (50) (45) (132), with SOCb (134) (135) (136), with .SCKJla + AlCla 
(137), or with pHsldorobensotrichloride (3:6825) + ZnCh (13K) gives p-chlorobonssoyl 
chloride (3:6550). 

|C with chlorobenzene (3:7903) + AlCla refluxid 5M hrs- gives (98% yield (7)) amixt. 
consisting mainly of 4,4'-dich]orQbenzophenone (3:4270) accomfionied by a small propor- 
tion of 2,4'-dichloroheuzophenonc (3:1565).] 
jfi with KCN + GuCiN in aq. ale. hid. in s.t. at elevated temp. (139) or C (as KA) 
with aq. KCN + CuCN refluxed 8- 10 hrs. under H 2 in quartz flask exposed to ultra-vifdet 
li^t (140) gives (70% ^ield (140)) lercphthalic acid (1:0910).] 

Sttbatittttion of nudeus of C. C on mononitration, e.g., with IINO 3 (/) = 1 . 6 ) on warm- 
ing until Boln. occurs (141), or with 10 wt. pis. HNOa (D « 1.5) at 55-60° for 10 minutes 
(142), or with 4 vols. HNO 3 (D » 1 . 5 ) warmed until soln. ocruni (143), followed by pouring 
into aq. gives (yields: 97% (141), 96% (142), 90% (143)) 4-chlQro-3-nitrol>enzoic acid 
[Beil. IX^, lXi-(1G5)], cryst. from hot aq.. m.p. 184° (142), 182° eor. (141), 180° (14;i). — 
[Note that boilg. cone. FlNOa (l> = 1-42) hns no action |J43) on C; that the crude mono- 
nitration prod, sometimes (14.1) contains a small amt. of yHjlilonmitrdxmzene, m.p. 82°, 
and that the other possible mononitration isc»mer, viz., 4 -chloro- 2 -nitrobenzoic acid [Hcil. 
IX-401, IX 1 - (165)], m.p. 140°, is nnt formed in appreciable amt. by dirert nitration of C.] 

C on dinitration, e.g., with 20 wt. pts. cone. H 2 S (>4 H 3.3 iH. pis. KNOa at 140*^ for 1)4 
hn. (144), or with 12^ wt. pts. eonc. 112804 + 2.4 wt. pts. fumg. IJNOr [D * 1..5) at 
135-140" for 2 lirs. (145), then poured into aq., gives (yicliis; 95% (144), 82^ r (145)) 4- 
chlQro-3,5-dinitroben/.uir ucid [Beil. IX-4161, pr. from CgHe, m.p. 1.59" (144) (145). For 
use in detection of 0 see (161). ^ [Note that none of the three other isomeric 4-chloro- 
dinitrobenzoic acids has ever been reported.] 

|C on sulfonatioii with 8 O 2 in fumg. HsB 04 (52) (146) (147) gives 4-chloro-3-8ulfo- 
bensoic acid [Beil. XI-3S7].] 

Methyl ^-chlorobenzoate: m.p. 43° (sec 3:0535). 

Ethyl ^-^iorobenzoate: oil, b.p. 2.38° (we 3:6750). 

^Nitrobenzyl ^-cfalorobenzoate: m.p. 130° (148). [From C (as wilh p-nitro- 
benzy] bromide (m.p. 99°) in boilg. ale. (148).] 

0 PhnoBcyl p-chlorobenzoste: m.p. 89.5° (149), 87.6° (32). [From C as (NaA) aith 
phenacyl bromide (m.p. 50°) in boilg. ale. (98% yieid (32)). — Note that the fn.p. of 
this prod, is only slightly higher than that (85.5°) of the corresp. prod, similarly obld. 
from tHjhlorobenzoir acid (3:41.50).] 

p-Chlorophenacyi p-chlorobenzoate; unrcfKirtod. 

0 ^Brompphenacyl p-chJorobenzoate: m.p. 126° (.32). [From C (as NaA) with p- 
bromophenaGy] bromide (m.p. 109°) in boilg. sic. (80% yield (32)).] 
p-Iodii|di«nacyl ^-cUorobeiuoate: unreported. 

} ^•PhaaylphenacyJ j-chlorobenzotte: m.p, 160° cor. (150). [From C (as NaA) witli 
l^enylphenacyl bromide (m.p. 126°) in boilg. ale. (150). — Note that m.p. of this 
prod, is only slightly higher than that (154°) of coiresp. prod, similoriy obtd. from 
fTHshlorobenaoie acid (3:4392).] 
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0 S-(H^Umbaiiiyl)tUai^ /Mbbrebaimle: eryst. fram diowBi in.p. IW 
eor. (151). [EVom C (bb Nal or K&> hi aq. with 1 Bquiv. d jS-(p-ahlcirabeil«yl}^ 
thiuromum chloride, mp. Ifl7^ (10% in ale.) (151).] 

(Q 5 -(^Braiiobeii^l]thliiniiiiuin p-chlnrobenconte; m.p. 163" oor. (162). (Fhnn C 
(aa NaS or KA) in aq. with 1 equiv. of iS-(/>4)roinobenzyl}thiuronium bromide (ntp. 
213”) in flic. (152). — Note that ULp. of this prod, is only slightly lower than that 
(168” oor.) of the correep. prod, siiniltfly obtd. from o^hlorobenzoic aoid (3:4160).} 

0 p-Chlorabenzunide: ndls. from aq. or ether, m.p. 180" (153), 179" (154), 179" (67), 
178.8” cor. (155), 175" (71). [From C by refliudng with AcOH + (NHilsCOi (yield 
80% (15:1), 51% (154)), from p^hlorobenxoyl chloride (3:6550) with cone. aq. NH 4 OH 
(50) (155) (67), or from p-chlorobensonitrile [Beil. IX-341, lXi-(140)l by hydndysis 
with hot cone. HCl (71).] 

(H p-Chlorobenzhydrazide: ndls. from hot aq., m.p. 163” (157), 162-163” (156)1 [Fhim 
ethyl /Hshlorabenzoate (3:6750) with ale. hydrazine hydrate on htg. (^rieU 67% 
(156)); for use of this prod, as reagt. for identification of aldehydes and ketonee see 
(156).] 

N-(p-clilorobenzoyl)-N-iihenylhydrazine;uiirGported. 

(0 p-Chlorobenzanilide: ndls. from ale., m.p. 194-195" (158), 194” (50), 193” (189). 
[From p-chlorobenzoyl chloride (3:6550) with aniline (2 molee) (SO); also from a» 
(4-chlorobonzophenone oxime) by Beckmann rearr. (159). Note that the m.p. of 
this prod, is almost the same as that (192-193”) of the isomeric benz-p-chbroanifide 
IBoil. XII-612, XIlr(306)|.] 

p-Chlorobenz-p-toiiiidide: unrcport'^l. 

p-Chlorobenz-a-naphthalide: unreporied. 

p-Chlorobenz-/3-nBphthalide: unrepoiled. 
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M.P. 236-237” 

(1) 

236” 

IS) 

235 236'’ 

(:» 

234” 

(111 

232” 

H) 

236^2*32 

(■■>) 

230-231’ 

(fi) 

230” 

(7) (30) 


[iSm alao ta(rachioro6maofuinone-l,4 (cAionni/) (3:4978).] 


Colorieaa acalca or ndlr. from CgHal culvated pr. from AcOR loaing rndvate bi air (8) 
(8). — For nystalloicmphic data aca (9). — C aublimes with partial deooaipn. (10); for 
atudy of aublimatiun premure wo (11). 

C ia inaol. aq.; almval Inaol. C|Ha, CClt, eaa. abl. ale., ether; apar. ooL AoOH. 

[For atudy of ht. of fomm. of C aee (12); fur studies of heat of combustion see (13) (14),] 
(For patent on use of C os vulcanisation occrierator see (IS).] 


PREP.ARATION OP C 

Pram tetnclilflfobsaBoquiiioae-l,A For prepn. of C from obloranil (3:4978) by isdno- 
tion witli various lesRrnts see the following. [For uso of aq. 80a see (1(4 (16) (nste, Hom- 
nmr, that this rednotion is so slow that it has been used (18) as a method of aagm. of 2^^' 
jiehlorobeiuoquinoDe-1,4 (3:4072) from tetrarhlorobensoquiiioiie>l,4 (3:4978), and tin 
dint during the prooosa substantial amounts of tricfalorohydraquinonesuIfoiuB add nd 
if dichlorohydroquinone disulfonie acid am formed (19)); for use of boilg. eons. HCI (9)) 
xaa. HBr (9) (40) in AcOH (3), with oone. HI + red (IS) or yellow (SO) pboamhoraii 4K 
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nAUx K1 ur NbI in ooild aoetoDo {^| see indio. refs.; for use of HiS |5f, SnOb + HCl (0) 
K) (6h oq. alightiy alkalii^ hydroxylamine (13), ale. bydruine hydrate (21), with EiOH 
on e^KiBiite to direct sunlight (7) (study of quantum effidcnoy of the photochemical 
reduo^ (22)), or with hydroquinone (1 ; 1590) in ether (39) see indie, refs.] 

(For fonnn. of C as by-product of use of tetraohlorobensoqumone-1,4 (chloranil) (3:4978) 
in low^emp. dehydrogcoatioiiB see (2il) (24); for formn. of derivatives (etihere) of C as 
by-products of reaction of chloranil (3:4978) with free radicals see (25) (26) cf. (27); for 
fonnn. of C as by-product of reaction of chloranil (3:4978) with CeHsMgBr see (31).] 
fum 8i8»5-tridi]orobenzoqumone-l,i. jFor prepn. of C from 2,3,5-trichlorDbenso- 
qnin(ine-l,4 (3:4672) with cone. HCI on protracted boilg. (0) (28), with fumg. HQ in 8.t. 
^ 120^ for 12 hrs. (29), or in Ac()H soln. with dry HQ gafi («U)) see indie, refs.] 

From other sources. [Fur fonnn. of C from hydroquinone (1 : 1590) in AcOH with (% 
(32), or from p-nitroaniline (or certain derivatives) with cone. HCl in s.t. at 180” (2), sec 
indie, refs.] 


CHEMICAL BEHAVIOR OF C 

Oxidation of C. C on oxidation, c.g., with aq. ale. AgNOa (10), NH^lH/AgNOs (2|, 
boilg. cone. HNOs (2) (20). etc., gives trtrachlurohpuzoquiDODe-1,4 (chlornnil) (3:4978). 

[For studies of oxidn.-reductn. |iotontittl of svstem C + chloranil see (3.3) (;I4) (35) (1) 
P7) (6).| 

[Note also that the quinhydrune to be expected from C with 1 mole of the coiresp. 
tetrachIcirohcnzoquinonc-1,4 (chloranil) (3:4978) is not retHuUKl.] 

[Note also that, although C dissolves in M[. KOH without di<trolr)rntion, the soln. upon 
exposure to air turns brown and on stdg. ppte. (16) di-potussium siilL of rhioranilic acid 
(2,5-dichloro-3,6-dihydruxybrnzoquinQn(*-l ,4 ) (3 : 4970).] 

Other reactions of C. [C with (2 moles) gives (16) hexachinrohenzenc (3 : 4939V — 
C with 2,3.5-trichlorohydrnquinone (3:4052) + a little aq. htd. at 100” for i4 hr. under- 
goes a redistribution reaction (28) cf. CIG).] 

O Tetrachlorohydroquinone dimethyl ether: m.p. 164” (37), 160” (5). [IVom C by 
action of diazomethane in ether soln. (.5).] 

(D Tetrachlorohydroquinone diethyl ether: m.p. 1 12” (16). [From C with £tl (2 moles) 
+ KOH (2 moles) in ale. in s.t, at i:ni-140” (16).] 

(B Tetrachlorohydroquinone diacetate: m.p. 245” (16), 244-246” (7). [FVom C with 
AcQ (3:7005) (16) or from chlcminil (3.4978) with AcQ in s.t. ul 169-lSO” (16|.| 

(B Tetrachlorohydroquiniine dibenzoate: m.p. 2.3i3” (9). [}>Yom C with BzC'l (3:62W) 
(9).] 

iSlMl (1) Hall, Conant, J, Am, Ch^m. Sor. 49, 3060-3952 (1!)27). (2) Knnig, J. praJei. Chm. 
(2) 79, 32-35 (1904). (3) Kneiiigs. (iieiupr, lirr. 94, 1047 (10.31}. (4) Siitkowski, Her. 19, 2316 
(1886). (5) Bins, Hath, Bnr. 58, 312 (192.5). (6) f'niiant, Fieser, J. Am. Chem. Soc, 45, 2207 
2219 (192.3). (7) Klinger, Ann. 382, 221 (1911). (8) Hnuvemilt, Ann. chin. (K) 13, 144 (1908). 
(9) Levy, Bchulta, Ann. 210, 154»156 (1891). (10) SUlilelor, Ann 00, 327 329 (1840). 

(11) A. 8. Coolidge, M. 8. Cnolidge, J. Am, Chm. Site, tt, 100-104 (1027). (12) Sjdstrom, 
8muk Km, Tid. 48, 121-124 (1936) ; Cent. 1087, 1 58; C.A. 30, 6634 (J936). (13) Valour, Ann. 
chm. (7) 91, 501-507 (1900). (14) SwictuslAwski, Suirraewnka, J. rhim. phya. 29, 399-401 
(1926). (15) Fisher (to Naugatuck Cheni. fki.), Frenrb 740,978, Frb. 3, 1933; Cmt. 1088, 1 
3134; C.A. 97, 2645 (1933). (16) (Iruebe, Ann. 149, 9 12, IK 21 (1368). (17) Rouvoault, CampL 
md, 199, 55 (1899). |1A) Grnebe, Ann. 901, 28-30 (1691). (10) Dodgaon, J. Chm, Soc. 
IflO^ 2501-2602. (20) Stenhouae, Ann. Suppl. 0, 213-210 (1668). 

(21) Purgotti, Goo. chxm. iial 94, 1 561-564 (1894). (22) lieighton, Dresia, J. Am. Chm. See. 
59, 3556-3562 (1930). (23) Arnold, Collins. Zenk, J. Am. Chem. Soc. 02, 983-984 (1040). 
(24) Arnold, ColUiis, J. Am. Chm. Boc. 01, 1407-1408 (1939). (25) Ziegler, Orth, F«r. 96, 
688-631 (1932). (20) Clar, John, Ber. 00, 2974-2977 (1930). (27) Connnt, Bmall, Taylor, 
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43, 1059-1074 <11»36). (98i Grabs. Anik M, 01-22 U891). <20|Alidrrar. 
J.)inijk{.CAem.(2)18,42S-(188S). (30) Kimer. Am. M. 324 (1685). 

(31) Chr. Enislsr. Ser. 84, 1500 (1031). (3^ Eeksrt, Endlsr, J. prakL Chm, (2) 18^ 82 
(1022). {a3)WaUeDfdB. M0hle,Ber. 71,027.036(1043). (34) Kvalnn, Am. Chem. to. H, 
667-470 (1034). (35) Hunter, Kvelius, J. Am. Chm. to. M, 2860-2861 (1032). (86) Keh^ 
raim, Her. II, 970 (1608); 18, 3066^3067 (1000). (87) CSemiden. SOber, Gam. Mtm. M. n. 
11 60 (1892). (88) Toirey, Hunter, J. Am. Chm, to. M, 714-715 (1012). (30) togBtitnd, 
J, prakt Chem. (2) 18, 362 (1015). (40) Ratauw. Ann. M, 125 (18H1). 


3:4B4S 7-CHLORONAPHTHOIC AClD-1 CuHtCHCI Bdl. SJI. SSI 

cnoH 



M.R 243** cor. (I) 

338-340** (3) 

335^* (8) 

CryBt. from 60% Hublimation. — Vpry aol. idc. or AcOH ; sol. ether, GA« 

[For prepD. of C from Tiuminonaphthoic Bcid-l (1) (2) via diazotization and use Of 
CusC'b reactn. aro (1); from 7-fdiloro-l-(chlornmpthy])naphthalRne, m.p. 75** (3), by oiidB. 
with dil. HNOi aee (3); from 7-Ghloro-l-bttjmonaphthalene |Jieil. V-548) via conv. to 
RMgBr and carbimation bpc (3).] 

C with PClfi or HOCl^ yirlds (1 1 7-chloro-l-naphthnvl chloride, yel. cryst. from pet. eth., 
m.p. 106** cor. (1). 

(B Methyl T-chloro-l-naphthoete: cr^-zt. from 60% MeOH, m.p. 54^ oor. (1), [From 
C in MeOTI with cone. H2S()4 (90% yield (1)).] 

Ethyl T-chloro-l-naphthoate; unreported. 

IS ^-Bromophenacyl 7-chloro-l-naphthoate.' m.p. 145-146^ (3). 

(B T-Chloro-l-naphthoamide: cnl(»rlpsB ndis. from 50% ale., m.p. 237** cor. (1). [From 
the acid chloride (above) with 4 pt*>. cone aq. NH4OH at ord. temp, for 2 hra. (76% 
yield (l)).l 

(B 7-Cliloro-l-nBidithoaiiilide: hrovrniHh ndla, from dil. ale., m.p. 185° cor. (1). [tom 
the acid chloride (above) ^ilh Ti pb«. aniline at 100° (80% yield (!)).] 

8:4842 (1) GolclBt^^in, Fiarbnr, Hdv. Chm. Acta 21, 1519-1521 (1038). (2) Harriaon, Boyte, 
J. Chem. to. 1826, ^7. (3) lioru, 'VVurrcu, J. Chem. Soc. 1146, 144. 
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3:4944 6-CHLOROHAPBTHOlC ACXD-1 


M.P. 345** (1) 

344-245° (3) 



CjiHtOzCI BeiLB^l 
Hi- 


Ndls, which sublime even below m.p. — Eas. sol. ale., apar. sol. CsHa or AeOH. 

IFor prepn. of G from o-naphthoic acid (1 :0785) with Cb in AcOH contis. la (some of 
the isomeric S-chloronaphthoic acid-l (3:4680) also being formed) sec (1); from S^hloro- 
l-naphthonitrile (see below) on hydrolysis with fumg. HCl in s.t. see (1); from Snainiiio* 
naphthoic acid-1 [Beil. XIV-533] via diazotization and use of CuaCla reacto. see (1); far 
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kmA. Oflgetlier vith other itfode.) fra a^«aphthoie isU (liOTSS) via rata. irKh 
Hg(OAc)s foBowed by tnat. with Ck in AeOH see t3) ] 

Salti. CaXi.2HsO; boI. in 116 pta. aq. at ord. tamp. (1). 

0 on Bohi. in red. lumg. HNOs givee (2) on pooling S^hloro-MtroiiaphtlMiio add-l 
[Beil. IX»B54], ndle. from ale., m.p. 224r225'' doc. (2) (ethyl eater, m.p. 121^ (2)); if the 
Bolit of £ in red fumg. HNO« be heated there is also formed (2) some 4^oiro-l,8Hiliiiitro- 
n^thalene [Beil. V-561], pale yd. ndls. from AcOH, m.p. 180° (3), 176° (2). 

*— Mediyl S-chlofn-l-naphthoate: nnreported. 

(D Ethyl Miloro-l-naphtfaiiBte: tbb. from ale., m.p. 42° |1). [From AgA with Etl in 
a.t. at 100° (1).] 

5-Chloro-t-iiaphthimitiile: ndls. from ale., m.p. 145° (1). [From a-naphthooitrilo 

{Beil. lX-640, lXi-(275jl with Cls in CSs contg. Is < 1 ).] 

ft^Chloro-l-naidLthoBinide: Ifta. or ndls. from warm ale., m.p. 239° (1). (PYom 

&«hloro-l-DaphthoDitrilc (above) on boilg. with ale. KOH for several hrs. (U.) 

l:4iM |1) EkatrsJid, J, praki. Chm. (2) 98. ]4M 50 (1888) (2) Ref 1. pp. 170-171. (3) 

Atterburg, Rer. 1, 928 (187G). (3) Whitmore. Fox, J. Am. Chm. 6vc. 51. (1929). 

BelLIS. 810 
]Xi- 066 ) 


M.P. See teit. 

[See also ietnchloropWialk anhydride (3:4047).] 

Colorless Ifta.. this., nr ndls. from oq. invariably contg. H H 3 O. and therefore giving 
in this form Nciit. Eq. = l.Vi.5. This hemihydratc can lie recrysid. from anhyd. ether 
without ohango. — T'>om anhyd. acetone tho aeid separales in m'st. contg> combined 
Bolv. lost in stream of dry ajr at room temp., yielding anhvd. (\ Neul. F^. 152, which 
absorbs aq. from air gimg hemiliydrate. — C on btg. at or almvo, nr on attempts to 
remyst. from dry CsHb, CllCh, or liigher-boilg. solvents, or on long drying over PjOb 
in vac., is converted to tetrachlorophthalic anhydride (3;4il47): for this reason the m.p. 
observed for C is always actually that of the cnrresiioDding luiliydridc. — For puriScation 
of comml. G see (I) (13). 

C is spar. sol. oq., e.g., 100 g. aq. at 14° dis. 0.57 g., at 99° JUKI g. of lH>niihydrate (2); 
C iseaa. sol. ale. or ctlior | 2 ); osctremely sol, in acetone ( 1 ); spar. sol. (‘Jls or THClj ( 2 ). — 
C is sol. in hot an. NasCO:! soln. (dif. from tetrachlorophthaLic anhydride (3:4047)). 

[For prepn. of C via h>^r(ilysis of tetrachlorophthalic anhydride (3.4947) see that opd.; 
other methods include the folloM'ing: from iihihalic anhydride (1:0725) (3), from phthalyl 
diehloride (3;Q900) (4), or phthaiic acid (1:0820) ( 0 ) with in pres, of Fe or FeCU see 
indie, refs.; fhim 2-(trichlnroacety])-;i,4,5,6-tPtrachl(m)benzoie aeid [Beil. X-6B31, with 
dil. oq. NaOH sf^e ( 6 ); from 2-(])rnfachloroljrnsQyl)^,4,5,0*tatriichlorQbenzoic add (Beil. 
Xi-35^. with cono. H 2 SO 4 at 200-250° (peniachlorobensene (3:2290) is also formed) see 
(7i;friim aaphthoqumone- 1,2 (1:9062), anthraquinone (1:9095), 1,2,3,4,5,6,7-beptachlora'* 
aataraquiDone fBeR. Vllr(414)I, or 2-(pentachlnrobensoyl)-3,4,5,6-tabiMdilmben^^ 
add (see above) on boQg. with exceas ShClg + a little h see (7) ( 6 ); from l,2,3,4.5*>penta- 
ehkrwphttialene (Beil. V-5461 (9) ( 10 ), 1,2,3,4.5,6,&4ieptachlonmaphthBleiie |Beil. 
V-^7|(ll), oroctaehloronaphthalene (3:4893) |]2)byo»(b. witaHN() 9 iDB,tmdireetod 
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m indifi. nfi; from [Bed. VIl'^TSl) by oilda. 

withCM)|orHN()iiee(ll).] 

|C with Na/Hg in dil. aq. ak. (10) (2) yields plithalio acid (1 :0826], but 0 Id 96% olo. 
with No/Hg is proetioally unaAcctPd (J j (2). — C with H 2 in jms. of finely divided Ni at 
190° and 20 atm. pfesn. yields (14) 4|5,6|7-tetruriilurophthaiide [Beil. XV11412], iiLp. 
20R.5° cor. C with HI -4- P in s.t. at 2^ for 6 his. yields |2) 4,5,6,7-tclrachlorophthabDB 
[Beil. XVIU511. ndls. from toluene, m.p. 218” (2) linsol. in boilg. aq. NaOH), acoompaoied 
by a little 4,ri,G.7-tctradil(imphthaiide (above) (hoI. in boilg. aq. NaOH).] 

C with (M)| ondises much more slowly (2) than idithalic acid (1:0^5) and ii my 
leaiaiant toward HNOs (2); for detn. of chlorine in C see (I) (16). 

|C with aq. KOH + KCN 4 CuC'N hid. under press, al 180° fur 8-10 hrs. gives (60% 
yidd (16)) benscoehexacarboxylic add (mellitie acid) [Beil. lX-1008j fXr(443)|.^G 
with HDr + Har 04 in nitrolionzene in pres, of CuHa yklds (17) mixta, of bromotrifthlcro* 
phthalie acida and rlibromndicMorophthalic acads. For aetn. of PCh see under tetra* 
chlorophthalic anhydride (2:4947). -f with hydrazine hydrate at 160° gives only (18) 
j^T-anunniptracblorophthahmide, cobrlcsa ndb. from ArOH, m.p. 288^ dee. (18); earlier 
opinions (19) (20) tliat thiH imid. wop tetracii]iirophthalc>c]ohydraBide have been shown 
(18) to be erroneo.is, — d' with Hiram iiassed over cat. at .'>SrM20° lohps (IG 2 proaumaUly 
yielding (21) 2,2,l,.''i-tetrarhlonjl)cnzmc oi'iil [Beil. IX-346|, m.p. 186°.! 

[For use of C UH suftetinr for animal fillers see (22| (2.2). — For use of C in prepn. of 
o-bompol (1 .5990) from turpentine oil (crude pinene) by litg. at 108** for 12 hn., removal 
of unchanged terpencs by dwln luui iilc. NaOH saponiheation of the remaining di4)omyi 
tetraclilorophthalate, white cryHt. fioni dliei, m.p. 128-129” (24), see (24) (25) ] 

Salta. KsA, very hoI. ai| , spar. sol. ule. |*2), Bai.2J^n20 see (2); (*aA, on htg. givea 
octachloroiiDthraquinone [^d. Vll-7h9] (17); CuA.21I|(), spar, sol. sq. (2) (eailior report 
(27) that on dry diatn. it gives dddeeuelilorufluorane later seriously questioned (%)); 
ZnA, very sol. aep (moie kiI. cold u]. lliao hot aq.) (2); AgjAj spar. sol. aq. 

d) Dimethyl tetracblorophtholate: eryst. Irom MeCtTI, m.p. 92° (2). [From AgsA with 
Mel (2), from sym -tetraelilorophthalyl idilchlnride with NaOMo (2) or from 6 in 
10% aq. \aOi1 (!» moil's; on ^arming witii McjSOf (29); note that C in MeOH astd* 
with HC1 gas gives (80) onlv the half estei, methyl hydrogen tetrachlornphthnlate, 
erysi. from C'tHc un siddn of Igr., m.p. 142' with eliminatioii of MoOH and 
conversion to totriieldurnphthuhe snhvdnde ^3:49tT) q.v,] 

(t9 Diethyl tetractalorophthalate; eiyst., m.p. 60-60 5° (2) (51). [From AggA + Etl 
(2) or from sym.-tetnichlorDplith.dyl (dnrldonde + NuOEt (2); note that unsym,- 
tetraehloroplitholyl (clDchUiride with al». ale. at room temp, gives (51) pseudo-diethyl 
letrachloroplitbalate, tiiN. fiom ale., m.p. 120° (19), and that thus cpd. on sitdg. in 
the rcACin. mixt. is partnUly eon\ to the noimai esfer of m.p. 60d>° (.11),] 
d) Di-(p-nitrobenzyl) tetrachlorophtholate: mils, irom or f^om uq. ale., m.p. 

180-181° (32), 179-180° (.13) [Krom Nu^A + p-nitrobeuzyl bromide on reOuxing in 
ale. (32), or from AgsA 4 p-mtiolienzyl iodide (:)3).l 
0 DU(^-^enylpheiiieyl) tetncUorophthalate: cryst. from acetone, m.p. 193° (34). 
[l^om NaaA with p-phenylphenocyl brcnmdi* (2 molea) on htg. in ole. r*14).] 

(1 ) DoIbridgP. Am. Chm. J 41. .*193-115 (1900) . (2) Graebe. Ann. 318, 318-882 flORT)* 
(3) Zal'kind, IVlikovB. Himoni»vu. Kusi^ .19,761. Nov. 30. 1934; Cfni tWU, II 3441; C.A. 

3443 (10361; Bum, 4A,56H. April 30, 10.36, Cfni. 1936. 11 2708. (4) Zal'kind. Belikova, Run. 
35.188. March 31. 1934; (Vat. 19W, 11 ItlOO. C A. 19, 3443 (19.10) Rum, 40,007, April 30, 1936; 
Ctrd. tm, n 270K. (5) Zal'kind, Belikova, J. AppHid Chm. {U.S.S.R,) % 1210-1213 (193(0; 
Cent. 1999, II 3414; C\A. M, 5203 (10301. (6) Zinckc, GUnthei. Am. m, 266 (1802). 
Eckert, Steiner. MofictiA M, 179-lh5 (1916); Ber. 47, 2628-2639 (1914). (8) Steiner, JleniM. 
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MkWdSU). (9) OtMba. Ann. IM, lB-20 (18(»). (10) Cbui, Spniidb Sw. U, 1W9-14W 

(ll) Cbun, Waulik. Btr. 11, 1106-1167 (1686). (12) Sbvemberier. Gordon, J, (bn. Chm. 
(17A.A.S.) a, 621-928 (1632); CttU. 1916, 1 216: C-d. », 2436 (1633); J. Om. Chm. (17.8.8.8.) 
6, 665-703 (1634) ; Cmt. lOH, U 614; C.A. It, 2162 (1636). (Is) Pratt, FerUiu, J. Am. C6<m. 
84q. 41, 203-204 (1618). (14) Ger. 368,414, Feb. 6, 1623; Cent. IMI, 11 911. (16) 

XUrt, Btr. IS, 1641-1843 (1936). (16) HetUncn, See. (rn. chim. 41, 182 (1624). (17) Bnufc 
(to I.O.), Gor. 667,266, May 25, 1934; Cmt. im, 1688. (18) Drew, Pearmiu, J. Chm. See. 
tin, 37, 32-33. (16) Phelpe, Am. Chm. J. II, ^ (1005). (20) Raduleacu, Alon, Bui. 8oe. 
Gum. Bomdnw 11, 163 (1930); C.A. II, 4001 (1931). 

(21) Jaovir (to Seklen Co.}. U.8. 1.964,516, June 26, 1934; CVml. UU, II 8047. (22) Bohwen, 
KraduUn (10 I.G.), IT, 8. 1.887.668. Nov. 15, 1632; Frenrb 704,423, May 20, 1931; Cent. IM. 
II 3286. (23) Drcyfut, Frcncb 749,762, Jul}- 26, 1933; Cral. 1114 , 1 3154. (24) Haller, Cempl. 
rmid. 178 , 1933-1937 (1924): Cent. 1124 , II 042. (25) Haller, U..S. 1,415,340, May 9, 1622; Cml. 
MB, IV 646; C.A. It, 3335 (19231; Hrit. 158,533, Marrh 3, 1921; Cmt. IRl, IV 422. (26) 
Kircher, Btr. 17 , 1170 (1881). (27) Ekely, Mattienn, J. Am. Chm. Sor. 62 , 3003-3004 (1630). 
(26) Ekely,/. Am. CArm..Siir. 14 , 406 (1632). (29) Groelie, Ann. 846 , 247 (1905). (30) Mayer, 
Budborounb, Ber. 27, 3148-3149 (1894). 

(31) Kirpal. Juuzr. Ber. 62 , 2106 (1629). (.32) L.vi>nii, Keid. J. Am. Chm. Sac. It, 1741, 1744 
(1917). (33) Moyer, Juailewitech, Ber. It, 785-786 (1897). (34) Drake, Sweeney, J. Am. Chm. 
See. 14,3059-2061 (1932). 
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1I.P. 158-257° cor. (1) 

255-250.5° cor. (2) 

255° (3) 

252° (4). cor. (5) 

245° U.C. (3) 

[Sat aUo UtnchhreipkOudic acid (3:4946).] 

Cclorleas pr. or ndle. by aublimaticin. — Inutl. cold nq., but not. in hnilg. aq. bnsuar of 
hydrolyiis to tetrachlarnphliialic arid (.3:4946); apur. xul, el)ier. — C ia tnaul. in NasCDi 
8 ^. (dif. from tetrachlornpbtlialic arid 13:4940)). 

[For prepn. of C from tetrarhlnrophtlialir acid (3:4940) by lit|. above m.p. ( 0 ), by htg, 
8 hn. at 110° (7). by htR. 1‘20 hra. at 100° ( 8 ) (9), by aublimation, htR. at 98°, by cryatn. 
from hot CeHt. C'HI'la. .AcOH ( 2 ), nr by pnitcarlcd dryini; over IMIe in var. (I) cf. (5) 
(10) aee indie, refa.; from pbthalie anhydride (1:0725) with CI 3 in iirm. of Fe aalta at 160- 
280° ( 11 ), or with ri; in prea. of >SbOi at 200 ° ( 10 ) ( 12 ), or with 1 'I 2 m (irea. of fumt. HjdOt 
(50-50% SO|) and It (2) (13) aer, indie, refa.; from naphthalene (1 ; 7200) with asOiH in 
At. at 180° aee (3).] 

[C ea reduction with Zn dual + h(A. AcOH ( 10 ) or with Hj + Ni at 190° and 20 atm, 
yields (14) 4,5,6, 7-tetrachlorophthalido [Boil. XVU-312), m.p. 20S.5’ ciu’.] 

C teads with monohydric ales, to yield correap. half eatrra: c.k., 0 diaird. in exeraa warm 
MeOH, htd. 5-10 min., evapd. yiel^ (15) methyl hydrogen tctrachliirophthalate [Beil. 
IX-8201, eryst from hot Ctila on addu. Igr., m.p. 1.30-140° (16), 142° (10), Xeut. Eq. 
318; C with aba. EtOH treated as for precedinii; ease givtse (15) ethyl hydrogen tetrachloro- 
pbthalate, m.p, 03-04’ (15), 94-95* (10), Neut. Eq. 332. — jC with ltr4)Utyloxynui|ieaium 
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faramidB in etlier + dioxuie at SO-W for 1 far. (64% yield <17J) Cei^tyl faydroien 
tetniehlon}|dithakte, deoampoemg at 142^ Neut. B!q« 600; for analogoiu fomm. of far- 
Bioyl, iriethyleiirbiiiyii tri-ni)ropyIoatfaiDyl, tri^butytearidnyl and tfs-n^ylwUiV 
hydrogen tetrachlorophtfaalateB see {]7).| — [for motn. of C with glycerol and uae m 
prcpn. of TOBins of giyptal type eee (3) (13).] 

|C with 1 mole FCI 5 in B.t. 4 hrB. at 220° (19) cf. (10) or G with 1 mole PC3f + POQ 9 
refluxed 72 fare. (20) gives (90% yield (20)) ttTi«ym.-tetrachlorophthaiyl (di)efalgridie 
( 3 , 3 , 4 , 5 , 6 , 7 -hexaoIilorophthalide) [Beil. XVlli-(4S4)]j cryst. from C«Ha with 1 mole aolveiit, 
in.p. US" (10) (20), 113-120° (19), but losing C^Hs in sir to give Bolvent free epd., wfla 
fnun pet. ether, m.p. 137° (10) (20); this prod, on dietn. (10) undergooa partial rearr. to 
flym.-tetrachlorophtbalyl (di)c)i](iridG, pr. from pet. ether, m.p. 48° (19). — Note that tike 
latter rym.-phthalyl (di)chloride (which m very soluble in most org. aolvents) gradtially 
changes even in solid form and very rapidly in solution (particularly in prea. of animal 
charcoal; to the t«flsym.-tetrachloruphthalyl (di)chloridB (whidi is s]iar. sol. in most org. 
solvents) (19). -C with KOCb + ZnCls at 200-240° yields ( 21 ) cf. (22) tetrachkmh 
phtholyl (di)chioride but whether the uftaym, or sym. forms or their mixture is not stated. 
— Note also that with abs. EtOH the uwym. acid chloride yields (19) pseudo diethyl tetra- 
chloropbiholale, Ibis, from ale., m.p. 126° (19), while the sym. acid chloride gives (lO) 
sym. diethyl teiraclilnrophthalate, m.p. fj0.5° (19).] 

|C with 2 moles PCfa in s.t. al 200° fur 5-6 hrs. yields (10) a prod, (regarded as either 
l,l,3,3,4,5,6,7-octacliloroi)hthalide or 2-(trkcliloromGthyl)^,4,5,6-tctrachlorobena(>yl cfalo* 
ride), cryst. from e,thpr, m,p. 140° ( 10 ), and practically unaffected by wann ale. KOH.] 

|G with antm. hydrocarbons + AICli yields corresp. o-aroyl-tetrachlorobenroio acids; 
e.g., 0 with r\Ho 4- AICI 3 (2^1) (24) (25) or C with C(|H 5 Mgl)r (26) gives 2-beniEoyl-3,4,5,6> 
tetrachlonibcnsoio acirl |Hpi 1. X-750|, ndls. from 80% AcOH or CoHe, m.p. 201° (24), 200° 
(23), 183-189° (26), which on ring closure with 20 pht. cone. HoSOi at 200° for 5 min. (23) 
give* 1,2,3,4-U‘traci)lornantliraqumonc' [lied. V1I-7S9], gold-yel. Ifts., m.p. 191° (23).*- 
C with toluene + AlClj givey (yields; 100% (27), 95% (2S), 94% (29)) 2-(p-toluyl)^, 4,5,6- 
tetrachlorobrnzoic acid, cryst. from G((Ho, m.p. 174..V cor. (29), 172° (28) (30) (the value 
of 142° (27) may bo a misprint for 172°1, which on ring closure with 12 pts. HsS 04 .H 2 D 
at 190-20(J° for 2 min. (27) or with 9 pt-.. fumg. II 2 SO 4 (2% 8()s) at. 120-130° for 30 mitt. 
(28) gives (21% yield (2S)) 2-methyl-5,6,7,S-totraohlnroanthraquinone, 3rel. ndb. from 
toluene, m.p, (27), nr from EtOAc, m.p, 192° (28). — For oorresp. reactns. of 

C with o-xylene (l:74;i0), Tw-xylenc (1:7420\ /Kvyline (1:7415), and ethylfaenxene 
(1:7410) and uisc in idenlif. of these c|k1s. see (7). — For rractn. cd C with ohDiiphthjd 
MgBr, ;>-methoxyphcnyl Mglir, or />-hromplicnyl MgBr yielding comesp. o-aroyl-tetrir 
chlorobenzoic acids stte (26). | 

[C with chlorolieiwene (3:7903) + AK^h, at 140° for 3 hrs. gives (92% yield (31)) 2- 
(p^ilorol:»enzoyl)-;i,4,5,6-trtrsrhlorohenr.nie acid, cryst. from AcOH, m.p. 162-165° (31), 
which with cone. H 2 ra 4 at 140° for 30 min. gives 2,5,6,7,3'pentachloroanthraquinoiie, yeh 
cryst. from AcOH, m.p. 192° (:U). — P"or corresp. reactns. of C with p-dichlorobenicne 
(3:0980), with 1 ,2,4-trichlorolien2Pne (3:6420), or with nitrobenzene see (31)J 
[C with phenob and appropriate condensing agents gi\'es two different types of reactns* 
according to circumstanoes, viz., formation of corresp. o-hydro^aroyltetrachlorobenioic 
acids (cf. above) or of corresp. tetrachlorophthaleins. — E.g., C with 1 mole phene? + 
AlClj in acetylene tetrachloride at 125° for 3 hw. gives (yields: 79% (32), 82% (33)) 2- 
(D-hydroxybensoyl)-3,4,5,6-tetrach]orol)enzoic acid [Beil. Xr(470)], Ifts. from xyhmq^ 
AoCH, m.p. 216-218° cor. (32), 210° (33), which with boilg. NaOH loses HCl and ring- 
closes to 2,3,4-trichloroxanthonccarboxylic acid-l [Beil. XVllli-(490)], OGlorleas ndla. 
from ale., m.p. 261-264° cor. (32), 262-265° dec. (33). — For oorreap. reactns. of C wiUi 
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MMl ihUff^) m (W, (l:17a0) U:1410) (321, 

(1:1500) (38), « 94 U|dithid (1:1M0) (32), ttilsdh ( 1 : 7445 ) (84) flee indio. ni^v 
qiwnme (1:1590) + AlQi + NaC 3 At 150-155^ for tji hn. giving 92% yield 2-^,5- 
dihydroxybeiuoyl}^,4,5,6-tetraohl^^ add, ffl.p. 231", or on further htg> in the 
above meH at 210-215‘’ for 1 hr. ring dosing to l,4-^ydroxy-5A7,S-tatraicMQi!M 
qdnoiiB, red oiyflt. from xyX&ie, in.p. 24r, flee (36). — However, G with 2 molfli phenol 
in pres, of lumg. H 2 SO 4 ( 20 % as direoted ( 8 ) (36) pva 05% yield phenolietraehlam* 
phihalein [Bdl. XVlll-148, XVlllr(375)], m.p. 316-317*^ dee. (36), aeoompuuiNi by about 
l(i% (37) of 3',4',5',6'-tetraGhlorofluoraii (Beil. XlX-148, XIXr(676)|, colorlev pr. from 
G^i, m.p. 298*’ dec. (33), 290-291” (37) (for sepn. of thia by-prod, from the phendtetra- 
chlorophthaldn see (37)). — For condens. d G with o-oreflol ( 1 ; 1400) to o-cresoltetrachlorch 
phthafeiB see (4.*)); with reflarcinol (1:1530) to 3^4^5^6'4etrai^on)fluoreaoein [BdL 
X1X*227, XIXr(722)] see (10) (9).] 

[For oondens. of G with m-diethylflininophenol see (39); with iy-aryl-^aHuninophenofa 
in piepn. of phthalein dyes see (40); for oondens. of C with hydroxyuodihenzanthrone in 
prepn. of vat dyes see (41); for use d C aa textile softcnor see (42).] 

[b with steam passed over eat. at 380-420” loeea COs preeumably yielding (43) 2, 3,4,5- 
tetrachlorobensoic acid (Beil. 1X-346|, m.p/ 186”.] 

C on fusion and Irraiment vith NHa gan (10) (4), or on warming with fonnamidr (2), 
or on fusion with (NH 4 )sCX)a (47) gives (yields: 91% (2), 90% (47)) tetrachlorophtbalimide 
[Beil. XXI-^, XXIr(391)], Ifta. from AeOH, dimethylaniline or nitrobenzene, m.p. 
336-339^ cor. (2), 336^17*’ (47); for reaotn. d thifl prod, with KOMe forming K teira- 
ehlorophthajimide and use d latter in identificAtion of alkyl luihdes, etc., see (47). — [For 
reaetn. of C with hydrazine hydrate in dil. ale. yielding i^-aminotetrachlorophihalimide. 
ndb. from AeOH, m.p. 288” dec., see (48); for reaetn. of C with hydroxybunine in aq. and 
in MeOH see (49). — C' in boilg. AeOH treated with aniline yields (2) cf. (50) iV-phenyl- 
tetrachlorophthalimide (tetracliloruphthalanil) [Bril. XXl^SOS, XXli-(.')91)|, m.p. 274- 
275* oor. (2). — For reaetn. of C with o-phrnylenediaininc see (6).] 

C on warming with aq., or with aq. alk. followed by ocidiliraUon. yields tetmchloro- 
phthalic acid (3:4940) q.v. [For use of diffrrrntial hydrulybis of C in sepn. from 3,4- 
dichlorophthalic anhydride (3:3695), 3,6-dichlrirophthalir anhydride (3:4860), or 4,5- 
diehlorophthalic anhydride (3:4830) see under these rpds.I 


8:4M7 (1) Delhfidse. Am. Chnn. J. 41, 40(j. 402, 406. 408-409, 415-416 (1009). (2) Pratt, 
Perldnz, J. Am. Chm. Sor. 49, 204-214 (1918). (3) Walter. MonaUth. flfl, 287-288 0934). 
(4) Pfdffer, Ber. 55, 421-425 (1922). (5) Gn»\ie, Ann. 149, 18-20 (1800). (6) BistryiycU, 
Leooo, Bek, Chim. Acta 4, 430-431 (1921). (7) Underwood, Walsh, J. Am. CAem. 80c. 57, 941 
(1935). (8) OrndorfT, Black, Am. CKem, J. 41, 359-393 0909). (0) Orndorff, Adamson, J. 
Am. Chm. Soe. 49, 1239-1257 (1918). (10) Graebe, Ann. fiM, 318-338 (IH87). 

(11) Dvornikoff (to Monsanto Chem. Co,). U.B. 2,028,383, Jan. 21. 1936; CcrU. 1191, 1 2830; 
CJL, 19, 1394 (1936). (12) Gnehm (to Soc. Cliem. Ind. Basel), Gor. 32,664. Feb. 1, 1885: Ffwt- 
Iflwhr, 1, 318. (13) Jnvalta. Cor. 50,177, FrkMndtr 2, 03. (14) Ger. 368,414, Feb. 5, 

1923;Csnl. ini, 11011. (15) Ashdown. Monier, Pb.D. Thesis, M.I.T. (16) Meyer, Sudbor- 
ough, Ber. 97, 3149 (1894). (17) Feesler, Sbriner, J. Am. Chem, 80 c, 58, 1384-1386 (1936). 
(W Xogan, Fonomuenlui, Org, Chem Ind. 7, 382 365 (i94()); C\A. 15, 4118 (1941). 

(19) Upal, Kutiie, Ber. IS, 2102-2106 (1920). (20) Kaufmann, Vow, Ber. 59, 2511-3512 
(1933). 

(21) Eyrides (to Monsanto Chem. O.), U.S. 1,951,364, March 20, 1934; Cent. IMi J1 333. 
(88) Xyridw, J, Am. Chem, 80 c. 59, 206-208 (1937). (23) Kircher, Ann. 819^ 338-346 (1887). 
(94) Meyer, MamM. 95, 1180-1191 (1904). (25) MOUer (to 1.0.), Ger. 495,447. April 7. 1980; 
Cmi. t991» 1 1675. (26) C. Weiimann, E. Bergmann, F. Bergmann, J. Chm. Soe. 1991, 1867- 
1899. (27) Eekert, Endler, i. praki. Chem. (2) M, 335-336 (1921). (28) RuggU, Brunnw, 
Heb. Chim. Aeta 8^ 160-151 (1925). (29) Uwranofl, /. Am. Chm, Sec. 4Mt 2680 (1921). (80) 
mUE, fVenoh 820,542, June 27. 1921; Cent HM, IV 804: Brit. 160^, April 14, 1921; Cent. 
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IMUI? WtCMMMMB, A««. I, IBV. CM.ltt|,It Ut! Q^. 3«MB. Oat 9, UBi M. 
DMktltW. 

(81) mduarn, ifaiwM. M, Bl3-8t8 (IBlf). (3^ Ohniui, Bduiikh, Ser. It, »1M1U 
(Itl^. (»)Ondikff,)>anini, J.Xm. Cham. lae. 88. 888^816 (1928). (34) Ondorff, Momy. 
J. An. Own. Sae. M, 688^ (1817). (38) WiUduum, /. praJH dm. (2) m, 388 (18811/ 
1M7). (84 OnMlorir,ICwiMdy,J.ilm.C8«m. 8 k. 8818487 (UUO. (87) OrndMff, iKaHia47. 
J. Am. Chmn. Bn. 18 , 88^ (1917). (88) Hinop, Norria, WaianiHiii, J. Chm. Ik. 41, 888 
(1904. (89) Qmdorff, Rom, Ik. 88, 2101-3118 (1918). i4U)l>itaii(tHacMdil, 
Bitt. 881,644, July 7, 1936; CmL IMl, 1 1238. 

(41) buperial Cbem. Ind., Ltd. A Sliav ft ThoBiaoD, Brit. 383,634, Dae. 18, 1883; Omt, MM, 
11888. (42) DNyfua,fVanoh 749,793, July 29, 1933; Cmi. 1811,1 3154. (43) Jaa|ar (to flaldaB 
Col.), U.S. 1,864,516, Juno 26, 1934; Cant. 104, II 3047. (44) OmdorS, Sdiada, J. Am, dm. 
loe. 48, 768-773 (1926) (45) Omdoril, Patel, J. An. Chan. Sae. 47, 863-867 (1924. (48) 

Qkndoril. Hitcii. /. Am. Chm. Sac. 88, 680-725 (1914- (47) Allan, NidioOa, J. Am. CStaftt. Sae, 
18,1409-1410(1934). (48) Drew, PearmiiB, J. Chm. Ik. 1917, 32-33. (49) Onuloal, Nfaihela, 
Am. Cham. J. 48, 491-469 (1912). (50) Tingle, Bnlaa, J. Am. Cham. Sat. 89, 1385-1827 (1910). 

3:4948 S-cmORONAPBIHOIC ACID-l CuHTOaQ BaiL]Z‘8HI 

a Blr- 



Mf. ZOO” (1) 

Fine ndla. beat purified by aublimation (1). 

[For paepn. of C from S-aminonaphthoic acid-3 jfieil. XIV-530] via diaiotiatiim aid 
uae of CuiCli reactn. aeo (1) J 

Uta. (1). Caii.7HiO; Biil{.6H:0; both apar. sol. cold aq. but eaa. ecd. hot aq. 

Cl with Ch in AcOH runtg. la yielda (1) 53<lichIoronaphthiHC acid4 [BdL 
ndla. from ale., m.p. 287° (1) (ethyl eater, m.p. 64r05° (1)). 

Helliyl B-chlaro-l-naphthoate: unreported. 

(B Bihyl S-ehloro-tHuphthoate: Ifta. from ale., m.p. about 20” (1). [Irim C in DtOB 
with dry HU gae (1).] 

3:4N8 (1) Elcatrand, J. pnkU Chm. (2) 43, 417 418, 421 (1891). 

3:4950 S,t-DlCHLORO-4-Bn)ROXyBENZOIC CrHaOiCIt BdL X- 199 
ACID rOOH Xi<( 79) 


11,9. 208-208” cor. (1) 

285° cor. (2) 

265’ (3) 

250-260* (4) 

257-258JI” (5) 

255-256° (8) (0) 



White ndla. from dil. ale. or dil. AcOH; apar. ad. cold but more aol. hot aq.; ett. aol. 
de., ether; miUimee at 280-200” (7) without appredable deeompn. (0). 

[For prepn. of C from phydroxybenioic add (1:0640) in 10% AeOH (4) or in aq. BOB 
(3 moba) (7) with Ch, or on htg. with SbCU (4 mdee) (0) or with 30% HfOi -)• 98 

dheeted (80% yield (8)) aee indie, tefa; from SmulfoA^iydroxyhenaMe aoid in aq. taifh 





mmsoH A 


m 


Ck 0 ee (9); from potaBBium 2|6-4i6hloropfaenolato with G0| at 140” me (7); from ethyl 
3,&<fiehl(ni>44Lydroxybeii^ (see below) by hydrolysis with 35% aq. KOH (5| or wi^ 
daisen'B'alk. (95% yield (1)) see indio. refs.; from 3,5HUehloro4-«iiethoxyiieDSoio aoid 
with 45% HI for 15 hn. in s.t. at 13(^>140‘’ see |3) (2).| 

C qn htg. with QsO (4) (7), nr with dimethylaniline at 190° (78% yield (1)), or with 
quindme at 190-200° (80-85% yield ( 10 )) loses CX)t giving 2 , 6 -^hlorophenol (3:1595). 

C in cone. aq. sciln. gives with FeCTls a brow^n ppt. (4). 

(C on electrolytio reduction in aq./alc./H 2 S ()4 gives (ll| 3,5-dichloro4-hydroxybeniyl 
ethyl ether [Beil. VI-8981, m.p. 86 ° (11); for prepn. and s(>udy of thennal rearr. of ibt 
crotyl ether of C see ( 1 }.] 

O Methyl 8,6-dichloriH4-hydroiybenzotte: ndls. from dil. ale. or Igr., m.p. 124* (3), 
122° ( 12 ), 121 - 122 ° (4) (5). |From C in MtiOH by satn. with Hf;! gas (3| |4); also 
from methyl p-hydroxybenzoate (1:1549) wilh SOsCls (2 moles) (5).| [lliis prod, 
with acetyl chloride yields (5) corresp, acetate, Ifls. from MK>H, m.p. 70-71° (5)| 
68-69° |4|.] 

(Q Ethyl S|6-dichloro-4-hydroxyhenzoate: nill.'i. of monohydnite, m.p. 108-116° cor. 
( 1 ), 116° (5) from 80% ale.; after long dr>ing in vac. over P^Os Ioho aq. yielding an- 
hydrous ester, m.p. 111 - 112 ° cor. ( 1 ); note that tliis ester is extracted from ether 
6 ^. by aq. NaHCGs and is also titraiahle with stand, alk. (Neut. £q. of mono- 
hydrate 253). [From ethyl p-Lydroxybenzuate (1:1534) with excess xSClzCb (5) in 
85% yield (!».] 

l:4iM 111 TarbeU, Wilson. An. Chm. Sae. M, 1060-1070 (1942). (2) Durrans. /. Cksm. 
Sot. in, 1426 (1023^. (3| Bertnizi, Gatt. chim, ital. 21, II 39 (1S09). (4) 2mcke. .4nn. tU, 
250-252 (1891). (.5) Mazzara, Gan. chim. ifal. 29, I 387-388 (1809). (C) LjiHsiicr, J. prakl. 
Chen. (2) IJ, 434 ( 1k 76). (7) Taruffi, Gaxz. chim. ilaf. M, II 490-491 (1900). (K) Leulier. Piiiet. 
Bull. SOT. cAitn. (4) 41, 1365-1360 (1927). (0) Datta, Mitfer, J. Am. Chm. Soe. 41, 2038 (1919) 
(10) Blicke, Smith, Powers. J. Am. Chrm. Sac. M, 1468 (1932). 

(11) Mettler, Her. 39. 2040 (1906). (12) vou Auwits, Peis. Bit. 29, 23r>9 (1896). 

3 : 4952 6 -CHLORONAPHTHOlC AClD-3 ( 'iiIItI )z(:1 BeU. DC - 002 


M.R 270° cor. (1) 

203* (2) 

Ndla. from ale. or AcOH. — Sol. in hnf ale., in C'hHb or AcOH. — Sublimes in ndls. even 
below m.p. 

[For prepn. of C from 5-amino-2-naphthoic arid [lipil. XlV-5.*il)| via diazotizatiun and 
use of CuzCh reactn. see (2); from 5-chloro-2-naphthofjilri]c (below) by hydrolysis in 
AcOH/HaSOi/aq. medium (aim. 100 % yield ( 1 )} or with ale. KOH ( 2 ) sec indie, refs.] 

C with PGlfi yields (1) 5-ehlorD-2-naphthuyl chloride, m.p. 80° cor., sol. in pet. eth. or 
GA, but only very slowly hydrolyzed by aq. even on htg. ( 1 ). 

C on mononitration by solo, in excess cone. HNOs (D ^ 1.42) yields (2) on cooling 
MdorvHMiitronaphthojc add-2, ndla. from AcOH, m.p. 271° (ethyl ester, m.p. 118°); 
C on dmitratiofi with red fumg. HNOi + a little cone. H 2 SO 4 yields ( 1 ) SHshloro-^,^ 
dinitronaidithoic add-2, ndls. from AcOH, m.p. about 243° (ethyl eider, m.p. 132°); C on 
trinitration by conversion to mononitro-G (above) and treatment with excess (umg. 
HNOz + oonc. HtS 04 yields ( 1 ) 5-chloro-x,y,z-truiitTonaphthoic add- 2 , yel. ciyst. from 
AoOH| m.p. 260-261° dec. (ethyl ester, m.p. 188°). 




m mum 

Silti(2). NaX.2I||OBDl.8q.;CaXtf.3HH«(^iiii&44aO^^ 
veryamr^iol, Qoldaq. 

0 Metbyl ft-c]iloro-24A|iltthMte: m.p. 81^ oor, |1). (fYom C hi MaQH with eooe. 
aS 04 (90% yield m\ 

(ft Ethyl K-chioro-fl-iiftiditlmte: ndle. from ale., m.p. 45^ (2). 

6-Giloro-2-iiaidithimitrile: ndls. from ale., m.p. 142° eor. (1), 144^ (2). {FYom 

2-nBphthonitrile [Beil. IX-0j)9, lXi-(277]] with Gb in AoOH oontg. la (2) cor from 
5-amiDo-2-naphthonitrile (Beil. X1V-636| via diazotization and uae of OtuCb roaetn. 
(28% yield (1|).| 

6-ClilorQ-2-naphtfaoamide: ndla.! 190.5° cor. (1)» 180-187^ (2). [FYom 5- 

chloro-2-naphthnnitrile (above) by hydrol. with ale. KOH (1) (2) or from acid ehloride 
(above) with 4 pis. cone. aq. NH 4 f)H for 2 hn. at ord. bemp. (80% yield (1)}.] 

(S) 6-Ch1orD-2-naphthoanilide: m.p. 202.5° cor. (1). [From the acid chloride (above) 
with 3 pta. aniline at HM)° ^90% yield (1)).] 

2:4052 (1) Goldstein, Matthey, Hdt. Chirn. Ada 21, 65-06 (1038). (2) Ekatrand, /. praht 
Chm. (2) 48| 411-117 (1891). 

3:4060 a-CHLOROlSOPHTHAUC ACm CGOH CgH604a Beit. IX -638 
(S-(‘hlorobenzpnedicarbox 5 dir. IXi— 

Bcid-l,3j I I 

. Cll^^OOH 

M.P. 278° (]| 

C cyrst. from ar|. in ndln. which even after drying over cone. H 2 S 04 cont mole HsO; 
this water is l(»sl, however, on htg. at 120° (1|. — C is sol. at 15° in 3450 pta. aq. (1). 

[For prepn. of C from o-aminobenzonedirarboxylic acid-1,3 (B-aminoisophthalic acid) 
I Beil. XIV-5.56, XlVi-(63r))| via dLazolizalion and hta- ^pg> diazonium salt with strong 
H(il see (1); from 5-chlnro-3-methylbpnzoic acid (3:4715) by oxidn. with KMn04 in dil. 
oq. KOII see (2).) 

Salts. Na^, K^A, eas. sol. aq. or ale.; AguA, ndk from aq.; MgAf THzO; CaA, 2HSO, 
sol. at 15° in 28 pts. aci.; SrA, H^O, sol. at 15' in 108 pts. aq.; BaA, 2 H 2 O sol. at 15*^ in 71 
pis. aq.; CdA, sol. at 15° in 330 pts. aq. (for details see {!)). 

Dimethyl S-chloroisophthalate: unrecorded. 

Diethyl 6-chloroisoidiihalate; pr. from ale., m.p. 45° (1). [FYom C in EtOH with 
HOI gas (11.1 

2:4M (1) Boyer. /. jirakt. Chem. (2^ 25, .500-515 (1882). (2) Klages, EnoevenaeBl. Bar. 28, 
2045-204C (1005). 


3 : 4065 4,6-DlCHLOROISOPHTHALIC ACID ( : 8 H 404 Cb Beil. JX - 838 

(4,0-Dichlorol)cnzcnedicarb(»ylic COOH 
acid-1,3) 



IH 


M.P. 27^281° (1) 
280° ILC. (2) 


Colorless ndls. from hot aq. or dil. ale.; eas. sol. ale., ether, CHClg; insol. cold aq, 

[For prepn. of C from 4,0-dichloro-l,3-dimethylbenzcne [Beil. V-373, Vr(291)) by 



ismm a m 

90 pU. HNQi (D - 1.M) h li. at a30« for wml hrt. (2) or with OMV 
AbOH (9) m indb. refa.; bom l,34tmeth3rlbeDieii6-4,M^ ddorido) {U witt 
80CI| in bA. At 940** for 36 hm. me (l|.l 
A|A white ppt. (2)i BaA, HiO ipar. ad. odd aq. but eaa. ad. hot aq. (2). 

O DfaneChyl A6‘4UGli]onitao|ihtlialAte: eryat. from dil. MeOH, m.p. 97-^* (1). |I!rom 
CinMeOHonhtg. UM * 

0 i,0*JHdiloroiao|ditha1diaiiilida ; m.p. 205'' (1). [Ibom C on htg. with aailine |1|J 

S:4aii (1) FoUdc, Rudicfa, Monatah. 41, 221 (1022). (2) Claiu, Burstert, /. praU. CKm. (2) 
41. 543-S60 (iSeO). 

8:4970 2,U)ICHLORO-3,6-DmyDROn- CAOiGh Baa.Vm*879 
BSNZOQmNONB-M 
(Chloranilie acid) 


1IJ>. 883-284“ a.t |1| 

888-884“ B.t (2) 

liOBtrous rad Ifts. aith 2 H 2 O (3) (4) (lost at 100“ or dawly on sidg. over cone. H 1 SO 4 
(3) (4)). ^ C on alow heating (oven in a.t.) aublimea without melting; in fl.f! inaerted In 
bath or block preheated to about 278“ however, melts as stated above (1 1. 

[For prepn. of C from chlonmil (tetrachlorobenaoquinone-ltd) (3:4978) by actn. of 
dQ. NaOH at 70-80“ see (3) f 2 ); for other methods see Beil. Vin-379.| 

C ia sd. in aq. yielding violet-red solns.; at 13.5 g. 100 pts. aq. dis. 0.19 pt., at 99* 1.4 
pt anhyd. C (3); addn. of HCI or H 2 SO 4 ppts. C decolorizing soln. (5). 

6 behaves as strong dibadc ac. forming stable Na, Kj Ba, Ag salts. — N(iaA.4H2Q, dark 
red (7) triclinic (8) pr. sepg. on rapid cooling of warm soln. to 18° |r>); loses 2H20 over 
H 1 I 9 O 4 and becomes anhyd. at 1 10“ |7). — NaaA.SHsO, black cryst. sepg. from sdn. above 
35* 10). ** NbbA; 100 pta. aq. at 21“ dis. 1.06 g., at 99“ 6.19 g. (3). — A^A, red ppt. spar. 
Ml. aq. ( 8 a). 

C htd. in 8 .t. with cone. HjSOi sdn. for some hrs. (9) or treated with Sn + IICl ( 9 ) or 
Na/Hg (9) yieUis 3,6-dichloro-l,2,4,5-tetrahydroxyl>cnzene (hydrochloranilic acid) |^il. 
VI-11661, colorless cryst., no m.p, recorded but with AcCi in s.t. at 100 “ yielding tetra- 
acetyl deriv., colorless udls. from ale. or by subl, m.p. 236“ (9). |T’sp of insufficient SOj 
for induction of C leads to pptn. of corresp. quinhydrone, fine black ndls. (9).] [For studies 
of mddn.-reductn. potential of C see ( 2 ) ( 10 ) ( 11 ).) 

C with alk. + I 2 * K1 soln. yields (12) iodoform, m.p. 119“. 

0 l,5-])leUoro-3,6-dimethoxybenzoqaboim4^^ (dimethyl chloranilatc) (BciL VIII- 

380] : from AgsA + CH 9 I (1.3) or from anhydrous K^A + Me 2 S 04 (14); red pr. from 
CA or CHCb, m.p. 141-142“ (13) (14). 

0 ^])ldiliHiK3,6-diacetoiybeazoqiiin^^ (chloranilie acid diaoetate) [Beil. Vlll- 

381) : from findy pdrd. AgsA + AcCl in dry ether (15); yel. ndls., m.p, 182.5“ (15). 

8:4816 ( 1 } Midiael, Ber. 88, 1631 (1806). (2) Conant. FSeaer. J. Am. Chm. Sat. 48, 1864-1867 
(1934). (3) Graehe. Ann. 811, 24-27 (1891). (4) Jackson. MacUurin, Afn. Chm. J. 87, 98- 
169 (1907)> (5) Brdmann, J. vnkt, Chm, (1) 88, 286 (1841). (6) Valeur. Ann. cAmi. (7) IL 
610^912 (1900). (7) Hesse. Ann. 114, 804 (1860), (8) Pope, J. Chm. 80c. it, 583-684 (1892). 
MBrdmaim. Ann.48,3l7 (1843). (9) Oraabe, Ann. HA 8M6 (1868). (10) Conant LuU. 
J, lai. Chm. Sae. 48, 1267 (1984}. 
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C»Mi./.li,«Mie<lsai). (lAXUiiiBw,/.yN|itCftm.09«,a7DUtt«);|l^3aoa^ 
111) OtmIm, itiw. HI, M8>aH (IMQ. (IS) NW. Am. Om. J. tt, 47M72 (IHQ); /. 1»HI. 
OhM. (DA 160-171(1800). 


814875 t-CaiOXOBBIinnnSICAR- OOOH 

Boxnn: 4ciiHi,i 

(CSilonittiiMiie add) 

ItP. 888 * (1) (anhydfoiu} 

878° (2) (hydrate) 



CiBAa 


MLB -988 


Ndb. or tbta. with 1 HiO firom aq. (2); very readily ed. eold aq. (1) (aontnit Q}), 
eitremdy eoa. eol. hot aq. ( 1 ) (2); eaa. ed. ale., ether ( 2 ); ioid. GHGi (2).~*M]GBaa 
laigdy ttDdeoompoeed (2). 

{For prepB. of C from ehloromeBtyUne (3:8726) by ondn. with aq. KMaOi efliier 
with or without MgSOi (63.5% yield) eee ( 1 |; from 2-hydroxybeaieBetrieaiboiO& add" 
1,3,5 (hyifroi^triinede add) [Beil. X-680] with Pdt (4 main) followed by l^drelydS 
(with warm aq. or aq. alk.) of the intennediate (ru aeid efaloide eee ( 2 ).] 

Baai|.7HiO (from C + Ba(X)) ( 2 )), fairly eae. ed. eold aq. but epar. ed. in hot aq. (2). 

[C on boilg. with aq. alkali doeexd give chlonde ion ( 2 ) but C with Zn + HC 1 (orH|SO() 
or Cl in 10 pte. aq. with 10 pte. 4.5% Na/Hg yields tiimeeu; add (1 : 0550) ( 2 ).] 

>:M75 (I) Dadgs, Wood, J. Ckm. See. IIK, 1126-1127. (2) Oat, /. prahl. Chm. (2) 81^ 
306-314 (1877). 
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3:4878 lASiB-TETSACHLOllOBBRZO- 
Q1]Iiroi(E-l,4 
(Tetiaehloro-pdienioquinone ; 
ehlonnil) 


jj CACU 

a 


BeiLVlI- 836 
VIti-(847) 


M.P. 888 * ( 1 ) ( 68 ) 

881-888* ( 2 ) 

880° B.t. |3}|4)(S) 

880° (61 (7) 

888-880° (37) 

888 * (60) 

888-880* ( 8 ) 

888 ° (9) 

885° (10) 

883-884* (11) (12) 

{See also MraMmvhydnquinmu (3:4941).] 

(jdden-yeUow oiyat. from AeOH, acetone, CgHi, tdoene, or by eubUmation.— For 
etyetallographio data see (13) (14) (15). 

C on careful fatg. aublimee without mdting (16); for puiifleation of C by suldinatinB (4) 
under ledueed preea. (17) (18) eee indie, refe.; for atudy of eubUmation preee. of C eee ( 1 ^. 

C ie ined. aq.; aim. tOMil. in cold ale.; sparingly ed. hot ale. but eomewhat mcie rendBy 
in ether; C is aparingty ed. CHCli, CCI 4 , GBt; ined. Igr. 

[Far study of heat of fonnn. of C see (20) ; for etudiee of heat of combustion see (21) 



•P?ar itnifiefe of baoteriddal pMpertwB of C (23) nr toxioi<7 of C (or ita oBBOciated by- 
pc^udtB or oantamimata) (24) (25) (26) see in&. leffl.j 

C compiuea the easential constituent (99% (27)) of the oommereial fungicide " Spergon " 
Ilor studies on use of C as (seed) fungicide see P7| (28) (29) (30) (31) (32); for studies on 
toxioity of G in such use see (33)]. 

PREPARATION OF C 

C because of its great resistance to further oxidation is formed as the end product of the 
oxidation with HCl + KCJOi of a very large number of aromatic organic compounds 
[e.g., for a list of 16 such which do and 31 which do not give C, see (34); for extension to 
130 oases which do, sec (35) cf. (36).] 

C can also be prepared by a very large number of methods (set; below] ; of these the 
best appear to be those! from bensoquinone-lp4 (1:9025) using cone. HCl + 30% H3O2 
at 60° (97% yield (37)] cf. (38), and from p-aminophenol by conversioo with tiOaCli 
(10 moles] at 70° (6) or at 4(M5° for 4 days (73% yield (1)) to iV,J\r-dicUoro-2, 3,5,6- 
tetrBohloro-4-aminophenol, m.p. 71.5° (6), and reaction of the latter with boilg. EtOH 
(1) (6) in pres, of an inert solvent (39) to give (80-85% overall yield from p-aminophenol 
(1)) of C of exceptional puiity and free from 2,3,5-trichiorobenzoquinone-l,4 (3:4672). 

From Vabiotts Phenols 

Fram ^enol. [For prepn. of C from phenol (1:1420) with cone. HNOi + fumg. HCl 
(i*e., with aqua regia) on htg. in open flask in direct sunlight (25% yield (17)) (40), or in 
fumg. HCl with CI2 followed by htg. with cone. HNOs at 100° for 20 hrs. (34% yield (17)) 
of. (40), by electrolyflis in HCl/AcOH (41), or by action of cone. HCl + KClOa (42) (43) 
(note, however, that this method gives (17) (44) (45) (46) (47) a product seriously con- 
taminated with 2,3,5-trichlorobenzoquinonD-1,4 (3:4672) q.v.) see iridic, rofu. ^For 
prepn. of C from phenoL-contg. industrial waste waters with Clz in alk. soln. followed by 
oxidn. with HNOs see (48) (49) (.50) (51) (52).J 

From various halo^enols. From Sf4fi4ri(Morophenol. [For prepn. of C from 2,4,6- 
trichlorophenol (3:1073) with ClSOsH (53), with Clz + fumg. H2SO4 followed by CISO3H 
(90% yield (54)), with aqua regia (17) (40), with HCl H- KCIO3 (42) (55), with CrOs/ AcOH 
(15), or with K2Cr207/H2S04 (15) see indie, refs. — Note also that many of the processes 
starting from plienol (above) doubtless ])as8 tlirough 2,4,6-t.richloropheuol.J 

From perUachbrophmol. [For prepn. of C from pentachloruphenul (3:4650) with 
aSOiH (53) (54), with cold fumg. HNOs (56) (57) (58), or with CI2 + cone. HCl at 100° 
(58) see indie, refs.] 

From " hexacMorophmol" [For formn. of G from hexachlorophenol (hejcachloro- 
cyclohe][Bdien-l,4-one-3) (3:3180) witli cone. (68) or fumg. (69) HNO3, with cone. H2SO4 
at 100° (68) (69), with aq. or HCl in s.t. at 160° (69), or with AIC1« (Vi mole) in B.t. at 
160° (70) see indie, refs.] 

From Bf4fi4modophenoL [For prepn. of C from 2,4,6-truodophenol with CI2 in boilg. 
AcOH Bolii. (100% yield) see (10).] 

From various nitroso- and nitro-phcnols. [For prepn. of G from p-nitrosophenol in 
ooDc. HCl at 90° with CI2 see (59).] 

[For fonnn. of G from o-niirophenol (17) (40) (60), p-nitrophenol (17) (40) (60), 2,4,6- 
trinitrophenol (picric acid) (17) (40) (61) with aqua regia, or from picric acid with Ch 
(61) or CI2 + I2 (62) in hot aq. soln., or from picric acid with HCl + KClOs (42) (47) see 
indio. refs.; for formn. of C from p^utrophenol or 2,4rdinitrophenol with aq. NaOCl soln. 
sea (63).] 
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Fram pidyliydilc fbiOolB. Frm nsoreiiioZ, [Fot fomm. of C from rosonsmol (1 : IQD) 
with GlSOiH (40 wt. pta.) at 150-160^ for 26 hn. (note that muoh 2,8^5^trichbn>baiDi5- 
quinone-1,4 (3:4672) ia also formed) aeo (64) rf. (54).] 

From 6|/droqfumima. |For forum, of from hydroquinone (1 : 1500) with da in AcOH 
(5|, with da + conn. HCJ at 100° (63), with aqua regia (4), with dSOiH at 150-100* 

(8) Roe indir. refs.; for forinn. of C from hydroquinone-pyridinium ohlnridB with flOCb 
(2) or from hyriroquinono-2,6-6u-(Huifunyl chloride) with PCI5 in B.t at HO-ISO* for 6 hm. 
(67) BCC indir. refs.] 

Frm pyronalloL [For fonnn. of C from pyrogallol (1 : 1555) with ClSOilI at elevated 
temp, sec (66).] 

Ftom variouB quinones. From p4ieru»qu\rume. [For fonnn. of 0 from benaoquinone- 
1,4 (1:9026) with ih m conr. HOI (53) (66) with Oh in ArOH (71) cf. (72), or with 
HCl + KOIO3 (42) BPC indir. refs.] 

From the dirkUtrthp^tenzoquinttneii, [For formn. of C from 2,3-dichlorobenioqulnoiie' 
1,4 (3:2855), from 2,5-dichlorohenzoquinono-],4 (3:44^), or from 2,6-dichlQrQbenao- 
quinon0-l,4 (3:3750) with Ola in CHCla Ret' (73).| 

From trichlortH/hhmoquinone. [For fonim. of (? from 2,3,5-trirhloTulNmzoquinone-l,4 
(3:4672) with CI3 + la + aq. (47), or with i% + HOI (65), htt inilic. refs.) 

Fkom viriouB aminea. [For fiirmn. of G from anilinp iu 10% HOI by electrolytic oxida- 
tion (23% yidd m) (74), aith H(T + (75) (76), with NaaCrzOT + HQ (89), 

or with ac|ua regia (60) hpo indie. ii‘fs. — For formn. of G from diphmylamine, 2,4- 
dichlorooniline, m-nitruaniline, aniline hinck, or phenylhydrazine with aqua regia see (60).] 

[For formn. of (" from p-phenylenediamine with aqua n^gia (60) (4), with dBOaH (large 
excess) at 150> 160“ for 5 hm. (77), with (% in ArOH (7K), or with Hd + KdOg (3) sob 
indie, refs.; from 2,6-diphloro->f-phpnyleEedianune with IJCl -j- KC'lOa see (79).l 

[For formn. of 0 from (Himinobenzoic arid tantlirnnilie acid) (42) (80), mpfimioobenaoic 
acid (80), p-umini)|jonsoic and (KO), Myrofdue (aHimino-^(p-hydroxypheiiyl)prnpi(inic 
acid) (HI) with TlGl + K(1()a see indie, iffs.; from hulfanilic acid (anOine-p-eulfonic aoid) 
with a(]Ua regia m (60).] 

[For formn. of C from 2,3,5,0-te1racldoro-p-phenptidmc by diazotization and boilg. 
see (82).] 

From mlscellaneouB sources. [For formn. of C from 1 ,2,4,5-tetrachlorDbenzenp (3:4115) 
as by-produet of miration uilh fumg. HNOg hop under (3:4116), from hoxachlorobenzenq 
(3:4039) on hnilg. with mixt. of fumg. HN()| + rone. 112^04 Bee (83); from JV-nitro-2,4,6- 
trichlornanilinr in rlil. ale. nr ArOH sobi. nith H(d nr IT2S()4 spp (84); from AT-nitro-aoet- 
2,3,5,6-tetrarhloroanilide on bnilg. in toluene or xylene wv (85), from tetrachlornbenso- 
quinonp-l,4-monn-(2,4,6-trich]orophrnylimido] by H2SO4 hydrolysis see (86); from various 
azo dyes by oxidn. with NatKJl noln. at 0** see (87); from anisolraulfonic aeid or phenetole- 
sulfonic acid in aq. noln. with d2 are (88); from nitrobenzenp with CI8U9H (20 wt. parts) 
at 150” for 20 hn. (96% yield) see (7).J 

CH£M](.'AL RKHAVIOR OF G 
Redhction or C 

G upon reduction by a wide variety of reagents gives tetrachloriihydroquinoDB (3:4941) 
the text of which should be cunsultod for details. 

OXTUATION OF G 

C is extremely stable to oxidizing agents in neutral or acid soln. and is unaffected by 
aqua regia or hot cone. HNOa. 
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fiiBinoB wnn CsunuMi 

[C with MdO^ + cone. HCl in a.t. at 180° for 10 hn. adds 1 mole di gi^mg |46) hwnh 
dilcBOf^ydohex^ [Beil. Vll-074]j m.p. 89° (46).] 

Bihaviob with Other Ihoboanic Rhagtamtb 

In many of tho reaoiioikB of C with other rcagentBj 2 of the chlorine atoma an often 
replaced by other groupe aa exemplified below. 

With aqueoiia alkali. C with dil. aq. alk. at 70-80° readily replaoea 2 ohlorine atoma by 
hydroxyb giring (16) |3) (90) (91) (92) 2,5-dichlorD^,6-(^ydroxybeDaoqi]inone-l|4 
(ohloranilic acid) (3:4970), m.p. 282-284° a.t. (^). 

With ammonia. [C with ale. NH| on boilg. replaces 2 chlorine atoms by amino groups 
giving (75% yield (103)) (93) (94) 2 ,.Michloro- 326 -diBininobenaoqiiinonp-l ,4 (chloroanila- 
mide) [Bed. X1V-144]. — Note, however, that C with aqueous NH 4 OH gives (16) 2,5- 
dichloro-3-ainino-6-hy^xybenaoqumono-l,4 (ehloranilamic acid) [Boil. XIV-260].] 

With YBiiouB salts. [C with sodium azide as directed (05) (06) gives 2,5^clJoro^i6- 
6M-aaidobenzoquinone-l|4. — G with NaN 02 (2 moles) in cone. aq. soln. on wanning 
gives (97) cf. (98) 2,5<lihydrQxy-3,6-dmitrobenEDquinone-l,4 (nitranilic acid) [Beil. VIll- 
384, VIIIi-(683)]. -C with KCN (2 moles) in 85% MpOU gives (DO) 2,5-dihydroxy-3,6- 
dicyBnobenzoquinonc-1,4 (cyananilie acid) [Beil. Xi-(520)].| 

[G with worm dilute aq. acid TCHSOi gives mainly (100) (101) the salt of 2,5-dichlorD- 
SiB-dJsiilfohydroquinone [Beil. Xl-3011, w'hile with cone, stilna. ( 100 ) or with nrutral 
£i80i (101) (102) the main prod, is the salt of thiochronic acid [Beil. X1^02, XIi-(80)], 
now (102) rooognized as cydohcxadien-2,5-ol-4-one-l-pentasulffinic arid-2,H, 4,5,0.] 

With PCIb. [G with PCU + PClj in s.t. at 190-200” fur i hrs. gives (95% yidd (104)) 
cf. (43) hexachloTobenzene (3:4939]; note also, however, that C with PCls -f- PCls at 135- 
140° followed by treatment with aq. may also yield (45) (105) mnno-(iientachlorDphenyl)- 
phoaphoric acid (monohydrate), m.p. 224° (105), and other produets.] 

Behavior or C wrni Organic Ebactanis 

With Bimnttiic hydrocartuniB. [G with varimis aromatic hydrorarbons yields addition 
oompoundB: D.g., C with 1,2,4,5-tetrBmethylbenzpne (durene) (1:7195) in hot AcOH 
gives (106) (107) a red cpd. G.2 durene; G with hexamethylbrnuene (1:7205) gives from 
hot AoOH (108) violet-brown ndh. of a 1:1 cpd., m,p. 198-202° (lOH) (for further study 
of this prod, see (100) (110)); G with aoenaphthene (1 : 722.5) gives (111) (112) from AoOH 
(107) a violet 1 : 1 addn. cpd.] 

With dienes and other unaaturatea, C with many dienes and other highly unsaturated 
compounds forms addn. products and/or gives color reactions. 

[G with cyclopentadiene (1:8030) in CA in pm. of a little MbiN gives (113) a 1:1 
addn. cpd., y^owish ndls. from abs. ale., m.p. 145-146.5” (113) (corresp. dJhramide with 
Bi^ in CHCh in direct sunlight, Ifts. from AcOEt, m.p. 269” (113)); note that in absence 
of MeiN yield in 14 days is only 40%, in presence of MeaN 100 % (ftsr study of cat. in- 
fluence of MeaN and of CCfa.COOH sec (114)).] 

[For study of color reactions of G in CHCla sdn. with various trienes see (115) cf. (116) 
(117).] 

[For studies of influence of G on polymerization of styreiie ( 1 : 7435) see (118) (119) ( 120 ); 
for study of effect of G on polymerisation or depdymerisation of natural rubber see ( 121 ); 
for use of C SB vulcaiuzatian acoelBrator see (IS).] 

With nrgaiilc OH (or SH) reactants. With ofosAob. [G in boilg. MeOH gradually 
treated with ealed. amt. 1 % MeOH/KOH gives (123) (IM) a mixt. of 2,5-dichloro-8,6- 







«1 

AnoUmgrb^^ (ditoniulio acid dMhjl elte} {BeiL Vin-aWl d«ck nd 

jtf. from Cfl&i m.p. 141*142" (128), and 2,MiAloio4lMiiimtitD^ 

<|wWioroanilie add dimetlorl eUwr] (Befl. VllI^MT], dark rod pr^ nLp. 159" |125) (199, 
167*168*^ (188), 166.5" (127). —Note, howevor, ikat C with MoOH/NaOMo (5-6 moba) 
givoB 2,5-(yddoio^,ddimetkoxyb6iuoquiiioDO-^ {mouiDiotfayl aeotal) [Beil. VIQ« 
881] acoompanied by tetmchlorobydroquinoQe (8:4941).! 

WUh pkmoU. [Cl (1 mole) with phe^l (2 moles) in sq, KOH at 109" (198) 2^ 

dtQhlimhd,6-diphenoxybeiuMMiuiDcmB-l,4 (ohloranilic acid diphenyl oibor) (BeiL Vllt689, 
dark red pr. from CsHa m,p. J43" (128). — C (1 mole) with aq. K p*cre^te (2 adhe) 
at 100" gives (129) 2,5-dichloro^,6-di-(p-toloxy)benioquinoiie-l,4 (dhloniiyic aoM dt 
p-tolyl ether) [^il. VIIIi«(681)], cryst from toluone, ffl.p. 254*255" (129).] 

With mercapianB, [C (1 mole) with EtSH (4 moles) with EtOH/KOH (4 mobs} as 
directed gives (05% yield (1%)) 2,3,5,6-tetrarkM-(ethylthio)benKK|uiDoiia*l,4 [BeiL 
VIII-535L dark green ndls. from ale., m.p. 90-91" (131).] 

With ihiaphenik, [C (1 mole) with CeHbSH in alk. soln. might be expected to yidd 

2.3.5.6- tetrarkt8-(phenylmercapto)benzoquinone-l,4, but neither this reaction nor the 
expected product^ appears to have been reported. ^ However, various analogous earns 
are known: o.g., C (1 mole) with p-thiocresol (4 moles) in AcOH at 100" for H hr. pw 
(132) 2,3,5,6-tctja-b>-(p-toiylthio)bensoquinoDe-l,4, cryst. from AcOH, m.p. 200" (132). — 
C (1 mole) with o-nitrothiophenol in b^. EtOH for 1 hr. gives (M) 2,3,5,6-tetra-(o)- 
nitrophenylmercapto)bensoquinone-l,4, no m.p. given.] 

With orgsnic amines. General, The behavior of C with aliphatic amines appears to 
have been little studied from the structural viewpoint. [However, ' for studieB on cobr 
reactions of C with prim., sec., and ter-amines (or their salts) (133), for use ol C (in epi- 
chlorohydiin sob.) as a test for plasmodiiii (134) (135), or for use of C in detection of 
MeNH 2 , M02NH, or MesN and differentiation from NHi (136) (137), for use m apot test 
reactions of 38 different amines (147) see indie, refs.] 

With primary aliphatic amines. [C with MeNHi might be expected to give 2,5idichloio- 

3.6- &i^(mBthylamino)benzoqumone-l,4 or even 2,3,5,&-tetiu-ii^(m6thy]amino)beiuR>- 
quiniiii0*l,4, but the reaction has not been reported and neither product is known.] 

With primary aromaiie amines. [C with aniline in boilg. ale. refluxed 30 mim givee 
(81% yield (138)) (100) (93) (139) 2,5-dichlorcH3,6-diani]inobenioquinQne-l,4 [BeiL XIV* 
144, XlVi-(421)], yel.-br. Ifte. from CsH^ or nitrobenseno, m.p. 292-293" (138), 299* 
(140), 286*290" (141); note that this product serves as bases for prepn. of many oom|deK 
dyestuffs which cannot be discussed here. — C with many other homobgous and analogous 
primary aromatic amines behaves similarly. 

[C with phenybydrasine m absol. ale. evolves N| and gives (10) a chlorine^sontg, prod., 
m.p. 229-230", of undetermbed structure.] 

With various orginometallic reactints. [C (1 mole) m ab. with diethyl Bodiamaloiiate 
(4 moles) in CgHg gives (10% yield (142)) tetraethyl 2,5-di6hlaro-p-beDsoqumone^,6- 
dimalonate P3eil. X-94D], yd. ndls. from ale., m.p. 132" (143).] 

[For behavior of Cl with ethyl sodicHUietoaoetate see (144) (145), Beil. X*800, sad BeO. 
X-935.] 

[For behavior of C with excess CiH^MgDr see (146).] 

(B Color tests for C. Of the large number of odor tests shown by C with vsiious le* 
actants, the fdbwbg have been especially employed as prebninaiy tests for C itsstf; 
note that for details, limitatioiia, etc., the orig^ references should be consulted. 

WM dimrikylmilms. C on wanuing with dimethylaniline gives intense violet odor 
(MuOifcen). 
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ITitt «ttyt ey o M uMe. C with ethyl oyajuwstate (3-S drope) + oecbib ale. NH|OH 
OM ml. of mixt, of 1 pt. aba. EtOH + 1 pt. oono. NH<OH) givee intenaB bhtialwTiiilat 
gdhnatUm, nhuting to blue, gnen, and finally teddiah brown (148). (Note that the 
reastioB ia alao ahown by oertain other quinone^ e.g., benaoquinonB-1,4 (1 :fiQ26), o-tolu> 
qainone^ d^moquinone, and naphthoquinone-lid (1:9040), but ia not given by anthnr 
quinone (1:9005), phenanthraquinone (1:9086), naphthoquinone-1,2 (1:9062), or 2,6- 
dieh]oroS,Sdiaminobenzoquinono-l,4 (chlomulamide) (148).] 

^tlh trip/ienyljAosphme. C with 20% aoln. of (C|Ht)|P in CHCla givea (149) a wine- 
red oolar. [Note^ however, that a aimilar behavior ia also ahown by 2,3,5-trichlorobenao- 
qninone-1,4 (3:4672) and certain other quinonea (149).] 
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COOH 

8:4080 4 CBL0B01S0PBISALIC ACID 
(4-€hlorobeiueiie(fieai^^ 
mid*!, 3) 

2W (1| 

294.8" (2) 

893" <3| 

200-8B2" (4) 

2BBr tt.c. (61 



BilLIX.887 

a:i*(372) 


ColorlBaB ndlfl. from hot aq. in which it is very spar. sol. requiring 130 pta. for soln. (4li* 
ess. sd. sh., spar. sol. ether; imol. CeH« or CHClt (2). 

[For prepn. of C from 4-chloro-l,3^methylbense&e (3:6065] by oxidn. with aq. KMnOi 
|1) in pres, of MgBOi (2) see indie, refs.; from 2-Ghlor<>5-niethylphenyl methyl ketone (3), 
2-^nH5-methylbensoic add (0) (3:4615), or cK,^-5M-(^^diloro-5-methylbeDzoyl}ethy]en6 
|6| by oxidn. with KMn 04 see indie, refa.; from sodium 1,3-dimethylbenzeneBulfonate 
[B^. Xl-123, Xli-(34)] with SOGb in B.t. at 230", followed by treatment with aq. alk., 
see (7); from 4^orouophthaldiamide (see below) by hydrolysis with boilg. aq. KOH 
see (4).i 


Dimethyl 4-€liloroi80|ihfhalate; unreported. 

Diethyl d-chloroieophthalate: unreported. 

iXUoroiwiihtfaaldiunlde; ndls., Ifts., or pi. from 17 pts. boilg. aq., m.p. 232- 

233" (4). [From isophthalic acid-4-aisinic acid (1,3-dicarboxylYenzeneBiBinic add- 
4, l,3(H00G)2.GBH|.Aa(0)(0H)a, with FCIb at 110" for 3 hrs. follovred by treatment 
in toluene soln. with NHj (4).] 

I;4i6l |1) Daviea, Wood, /. Chm, Sac. IIN, 1126. (2) Ullmanii, Uabaohian, Ber. M, 17B9 
(1008). (a) Mayer, f^eusd, Ber, 56, 2052 (1622). (4) Gough, King, /. Chetn. Soc. im, 090- 
6B1. (5) Conant, Luti, J. Am, Ckem. <Soc. 47, B61 (1925). (6) BchoU, Meyer, Keller, Ann, SU, 
266 (1634). (7| Farbwerke Meister Ludus A Brttning, Ger. 282,133, Feb. 15, 1015; Cent 1616, 
1464. 


8 : 4985 8,6-DICHLOROTEREPHTHALIC ACID CAOiCls 
(2,5-Dichlorobenienedicarboxylic OOOH 

add-1,4) 


"Ql 

coon 


M.P. 308^06.5" (1) 
895-306" cor. (2) 
305" (3) 


Beil. IX -847 

Hi- 


Gobrlem ndls. from hot aq. ; sublimes on cautious gradual htg. 

[For prepm of C from 2,5^ehloro-l-inethyl-44SQpropylbenseDB (2,5-diehloro-pieyniene 
[BdL V-423, Vr(326)] by oxidn. with 20 pts. HNOi (D » 1.15) in s.t. at 180-200" for 
19-12 hze. il) (3) see indie, refs.; from 2,5Htidd(irocydDhexailiBnB-l,4-dicarboxyIic add- 
1,4 (2,5^oUoro-3,6^]ihydrotere|dkthi^ acid) [Bdl. IX-7B5] in 12% yidd by short boilg, 
with HNO| (some 2,5-dichloro-3^troterephthBlic add is ahm fonned) see (4) (2|; 
from 2,5Hliddoro-l,4^B-(trichloromethyl)beni^ |5| by hydredyda with HtSOi (66" B4] 
at7990"iee (5).] 



w 


80UM 




Aiii, iDBol. aq. (2); Bal, 4S.fi, my m. agI. ai^ (2). 

[Tlifl fluid chloride corseap. to C, vU, 2,llK£ddondiei^ (di)QUQri(k, vyit frcMk 
Igr., ffl,p. 8Q.5^r (6)| has been obtd. indireetty {61 from 2,5-diiddoro-3j6HS]iy^^ 
pfathalic acid (above) by aoto. of FQbJ 

[A ffionomtro-6, vis., 2,5HhiddDro^ttroter^iha]ifl acid [BeU. JX-WSl, pale yel. ndb. 
from cone. aq. Bote., ni.p. 225-226*’ dec. (2) (ooneap. dimethyl eater, m.p. 207-208* dee. 
(21), haa been obtd. indiiectly as atated above. 

0 Dfanethyl 8,0-diGhli^erBphttiaUte: Ifta. from MeOH, m.p. 137-1^8* (71 (61, WT 
(6) (31. [From C in MeOH with HQ gaa (2), or from 2,6Kliidikiroteiephtl)al^ 
^chloride in MeOH (6).] 

Diethyl 2,6-dich](iroterqihtlialate: unreported. 

3,6-Didiloroterephthflldiiinide ; ndla. from aq., m.p. above 300” (81. (IVom 2,5> 
dichloroterephthaloyl dichloride in ether with NH| (6).] 

B:4M (1) Bocchi, Oom, chm. <td. 20, II 406 (1B06). (2) Levy, Andreoed. Ber. a, 1958-1964 
(1888). (3| Wheeler, Gilea, /. Am. CAem. 3oc. 44, 2611 (1922). (4) Levy, Andmood, Bw- A 
1467-1468 (1888). |5) I.G., French 663,781. Aufl. 26, 1929; Cent. IfM. U 2731-27^. ^ 
Levy, Curchod, Ber. ». 2109-2111 (1880). (7) Fde, Z. Kriat . », 411 (1900). 


3; 4990 (7aiif-l,8A4,6,6-HmCRLORO- 
CTCLOHEXAHE ^ 

(^-Benzenehexachloride) i 



MJ>. 318” (11 
310” 121 (3) 
897” (41 (5) (61 


[Bee also a-bensenehmMoride (3:4410).] . 

Nine Btereoisomeric configurations of benseneheaachloride are poanUe (ef. (2)) and 
four arc known; of these C has definitdy been shown (7) to be the sym,-trm BtereoiBomer; 
tt-bensenehexachloride (3:4410) is probably the sym.-ds stereoisomer; the eonfiguratiooi 
of the v-isomer, m.p. 112-113” (8|, and the j-iaomer, m.p. 129-132” (81, br unknown. 

C cryat. from CbHs (6), ale. (10), xylene. — C is not volatile with steam (dif. and 
sepn. (10| from o-isomer) but sublimes after melting. — C is sol, in 775 pta. CHQi at 20” 
or in 213 pta. QsHb at 17.25” (9) (note much less soly. than for o-isomerj; 100 g. CsHa at 
22” die. 1.204 g. C (10); 100 g. AcOH at 15.6” 0.289 g. C (10|. — C fonna with the cr- 

iaomer a eutectic, m.p. 155.6” (8|, contg. 20.3% C (8}. 

[For prepn. of C or its mixt. with the o-bensenehexachloiide ace the latter (3:4410).] 

C ia mu^ more unreactive than the o-isomer; e.g., C is unaffected by bdlg. alo- KCN 
(3) (10} and ia only alightly attacked by boilg. pyridine (8|. However, C on boQg. 4 bsn. 
with ale. KOH givea 100% yield (8) of a mixt. of trichlorobenaenea eontg. B6<4% 
trichlorobenaene (3:6420), B.3% 1,3,5-iriohlorobenaeiie (3:1400), and 5.3% 1,2,3-tileUon- 
benaene (3:0000) (8). 



8;4O0a-a:4mft MVISION A m 

(l) KlingBtedt, Wine, Rudbaok, Ac£a Acad. Aboennc Math, el Fhift. 4, No. 2, 1-86 (1087) ; 
Cent, im, 1 604; C.A. 6ii 1309 (1020). (2) WiUiame, Foielberc, J. Am. CAem. 3oc. 81, 2000- 
2104 (1931), (3) Meunier, Ann. diim. (6) U. 223-260 (1887). (4) Tei. Komatsu, JIfsm. CaU. 
Sei. Kyoto Imp. Vnve. lO-A, 826-330 (1027) ; CaU. 1918, 1 2370; C.A. M, 1066 (1028) . (5) SohoU, 
NOit, Bor. n, 726 (1000). (6) van de Vloed, Bull aoe. dktm. Bely. 48, 256-260 (1938). (7) 
Hendriok, BiU^e, J. Am. Chm. Soc. 48, 3007-3015 (1026); 88. 764-770 (1028). (8) van der 
liadsn, Bor. 46, 231-247 (1012). (O) Friedel, BvU. aoc. c5im. (3) i, 130-138 (1891). (10) 
Matthews, J. Chem. Soo. 89, 105-172 (1801). 


3 : 4995 CHLOROTBREPHTHAUC ACID 
(^-ChlarobeneencdicBiboxylic 
acid-1,4) 

1I,P. B20^ ID |2) 

Above 300" 13) 

300" |4) 

Gryet. from hot aq. (3), very dil. ale., (3) or 60% ale. (7); aol. in much hot aq.. caa. ad. 
ale. or ether. 

[For prepn. of G from 2nBininabeiuenedioarboxylic Bcid-1,4 [Beil. XIV-558, XIVi-(637)l 
via diaaotiaation and use of CU2CI2 reactn. see (3); from 3«hloro-l-mcthyl-4-iaopropyl- 
benaene (S-chloro-p-cymene) (3:8770) by oxidn. with 15 pta. boilg. HNOa {D = 1.39) 
for 1 day (other prods, arc also formed) eee |4); from 3-chlorfr4naceiylbenzoic acid (1), 
from 2-diloro-4-acctylbenzoic acid (2), or from 3-€hloro-4-mp.thylphenyl methyl ketone 
(B) by oxidn. with alk. KMn04 see indie, refs.; from 2-chloro-4-cBrbamidobenEoic add (5) 
by hydralyaia with boilg. 25% NaOH see (5); from 2<chloro-4-mcthy]beuiDtrichloride (6) 
by hydrolyBis with H2»'!}04 (66" B6) at 70-80" ace (6).] 

AgiA; pptd. from solii. of (NH 4 )sA by addn. of AgNOa |3). 

|C with PClsIS) or with SCKJls in pres, of kSbdS^ AlCh, or SnCUl?) 3 rield 6 chloroterephthal- 
oyl (di)chloride, b.p. 154-155" at 19 nun. (7).) 

[G on nitration with HT^Oa/H|S04 at 65" fields (7) 2rohlQro-5-nitrobcnzenedicarboxylic 
acid-1,4, cryat. from 50% ale., m.p. 265" (7), 263-264" |8) (this prod, is also obtd. from 
2-ehlDro-4-methyl-5-nitniphGnyl methyl ketone |8) by oxidn.).] 

(0 Dimethyl ddoroterephthalate: Ifta. from MeOH, m.p. 60" |6) |3), 59-00" (4). [From 
C in MeOH with HCl gas or from with Mel |3|.] 

Diethyl ddnroterejihtlialate: oil (3). 

Chlorotcrephthaldiamide: cryst. from dil. ale., m.p. above 300" |3). [FYom ehloro- 

terepbthaloyl (di)chloridA (above) with (NH4)iCiOt (3).] 

1:4196 (1) Ganguly, LeFcvre, J. Chom. Soc. 19M, 861. (2) Ganguly, LeFevre, J. Chm. Soc. 
1094, 854. (3) Ahrens, Bur. 19, 1637-1639 (1886). |4) Fileti, Crosa, Gau. ehim. ital. 18. 11 
811, 813 (1888). 15) MasidMH, Trawin, Ber. 99, 540 (1036). (6) I.G., French 663,701, Aug. 
26, 1020; Csne. 1999, II 2731-2732. (7) I.G., French 810,596, March 24, 1037; Cent. IM?, 1 
5048; C.A. M, 592 (1938). (8) Mayer, Albert, Sch6n, fisr. 96, 1206, 1208-1209 (1932). 
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CHAPTER Xn 


Division B. UQUIDS WITH BOILING POINTS 
REPORTED AT ORDINARY PRESSURE 

Section 1. IH” greater tiun 1.1500 

(8: 5000-3: 54Bi>) 


5000 PHOSGENE OOGli 

(Caibonji ehloride) 

B.P. FJ>. 

8.2° cor. at 756.4 nun. (1) [-118° (7)] 0}“ - 1.892 (1| 

8.2° It 756 iiim.<(2) -126° ( 6 ) 

8.1° at 756 mm. (3) -127.5° (5) See Note 2. 

8.02° at 760 mm. (4) -128° ( 6 ) 

7.05° at 760 mm. | 6 ) 

7.89° at 7650 mm. (4) 

6.96° at 760 mm. ( 6 | 

See Note 1. 

Note 1. For studies of vnp. press, of C over range -96.3* (1.1 mm.) to 5.0° (678 mm.) 

(5) ; over range -88.94° (0.5 mm.) to +12.6° (889.2 mm.) (3); over range -79° (40 mm.) 
to +50.0’ (5.11 atm.) ( 6 ); over range -23.42° (191.2 mm.) to +25.03° (1410.9 mm.) (4); 
over ranges 0 ° (556.5 mm.) to +27.9° (1540 mm.) and +147.6° (35.6 atm.) to +182.5° 
(56.4 atm.) ( 8 ) see indie, refs. 

Note 2 . For extensive studies on density of liquid C see ( 6 ) (4| (367). 

C at ord. temps, is a eolorless gas with highly characteristic odor. It now is sold oom- 
mercially in metal tanks or dissolved in an organic snlmt such as toluene or CCI 4 . Iran 
oontaineia which have been used for long periods fur storage of C may contain small amounti 
of liquid iron pentacarbonyl. 

C was first prepd. by John Davy in 1812 (9); for extensive history see ( 10 ). For general 
surveys on chemistry of G (II) ( 12 ) from viewpoint of chemical warfare agent (13) (14) 
(15) (16) (17) (18) (19) see indie. leb.; for a bibliography of C and its dertvativee see ( 86 ). 

MlSCmANEOUB PHYSICAL PROPERTIES OF C 

[For etudiee on heat capacity from spectroscopic data ( 20 ) and other thennodynsmic 
functions of C ( 21 ) ( 22 ) see indie, refs.; for studies on dipole moment (23) (24), diebctiie 
eonat. (25), molecular structure (26) (27), and electron diffraction (28) of G see indie, nb.; 
for atu^ of refractive index of G as gas ace (29); for studies of critical temp. (181.75° ( 8 ), 
183° (30), 187° (4)) and critical presa. (55.3 atm. ( 8 )) see indie, reb.] 

G k readify aoL in C|Hg, toluene, or AcOH [for studim of aolubility of G in CA nt 20 ° 
(31), toluene over range 17-31.6° '(6), xylene (6), EtOAc at 20° (31), nitrobeniene (6), 
CCI 4 (3:5100) at 20’ (31), 1,1,2,2-tetrBchlaraetbane (3:5750) (6), ehlorobeiuene (3:7003) 

(6) , or l-chlonn^htiulene (3:6878) (6) see indie, refs.; for soly. of G in vuious org. 
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BriLm-lS 
ini.( 7) 
Ilh-(12) 



SkBOOO 


pBoeamt 
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•olveiiti it pmnmi bdow 1 atm. mb (32) ef. (33); (w patent on muml of C bm eonr 
tanunAted drinkkuE water by extraotioii qisi eolyBiiti see 

IFer taehnied pepen (36) (37) (38) (39) (40) (41) (43) (43) (44) (45) ud petenta (40) 
on iMborptiiHi of C by verioiu fanns of carbon see indie, lefa.] 

(For kluenoQ of C in extinction of H/0 flamea see (47|.] 

PHYSIOLOGICAL ASPECTS OF C 

C ife more than ten tunee ae toxic ea Cl|. An atmoaphere oontg. 1 part by vd. of 0 in 
6000 may cause lung injuries in 2 min.| 1 part in 30|000 ia veiy dangerous, and 1 part in 
200,000 is probably fatal tor exposures of 30 min. The maximum ponnisBible conen. for 
prolonged exposure ia about 1 p.p.m.| i.e., 0.004 mg./l. (4$). 

The least detectable odor of C is 5.6 p.p.m., the least conen. that affects the throat is 
3il p.p.m., the least conen. that causes imtation of the eyes ia 4.0 p.p.m., the least eonon. 
that causes coughing is 4.8 p.p.m. |4S) (49). A eonen. of 0.02-0.05% ia letlial to meet 
in a short time, a conon. of 0.0025% is dangerous for exposures of 30-60 min., 
and the maximum conen. to which animals can be exposed for several houn without serious 
effects ia 0.0001% or 1 p.p.m. (48) (50). 

[For report of industrial accidents from C (51), for legal (British) aspects of industrial 
pouoning by C (52), fur toxicology and treatment of poisoning by C (53), for immunisa- 
tion against G (54), for variations in toxicity of C for small Bnimals with duration of ex- 
posure (55) see indie, refs.] 

[For studies relating to chemical warfare aspects of C with respect to foodstuffs see 
(56) (57).] 

USES OP C 

Apart from the uses of C as a ehemical warfare agent (above), many chemical utilisations 
are indieated below under its chemical behavbr. [In addition will be mentioned here a 
few further examples as follows: for use of mixt. of C + HF for cracking of hydrocarbon 
oils see (58); for use as dehydrating agent in convenion of amides to corresp. nitriles see 
(50); for use in sepn. of Pt metals see (60).] 

DETECTION OF C 

C may be detected by its characteristic odor (see above) and by various color reactions 
of which the foUowing represent the more important types. 

For detection of C by the yellow or orange color produced by reaction with Harrison’s 
reagent (a sobi. in EtOH (100 ml.) of p-dimethylaminobeiualdehyde [Beil. XlV-31, XlVi- 
(360)] (5 g.) (for prepn. see (61)) and of diphenylamine [Beil. Xll-174, X1I]-(163)| (5 g.)) 
see (62) (63) (64J (65) (66) (67) (68) (69) (70) (71) (83); note that this test suffers inter- 
ferenee from HQ, CL, ClSOgH, TiCl 4 , chloromethyl chloroformate (3:5275), diphoagene 
(3:5515), and triphoagene (3:1915); for application of this reagent in an absorptive tube 
see (72) ef. (73). 

For detection of C by green color imparted to a teat paper impregnated with a xylene 
soln. of 0.5% 6-iiitroBo-3-diinethylaininophenol (4-dimethylamino-t)-benzoquinoneoxime-l) 
[Beil, Xiy-131] and a xylene solo, of 0.5% m-diethylainmophenol [Beil. XllI-108, Xllli- 
(130)] see (74) (76) (76). 

For ^Kit test detection of 5 by use of phenylhydrasine cinnamate (for prepn. see (77)) 
In CHQ| or CCU followed by treatment with 1% CuSOi soln. to give a red-violet oolor 
tom the l,GHlipbenylisarboh^aside [Beil. Xy-292| XVr(72)] produced see (78). 

For study of detectian of C with resorcinol (1:1630) or vaaillm (1:0050) see (79); by 
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DETERMINATION OF 0 

Methods for the quant, detn. of C maj be oUssiiied under three main types aeoordiog 
to whether tlufy are baaed upon hydrolysia, reaetion with alkali iodides, or metioD with 
aniline. 

Deln. by methods based on hydrolysla. [For studies of methods based upon 
hydrolysifi of C and subsequent detn. of resultant chloride ion see ( 88 ) (81) ( 86 ) ( 86 ) ( 87 ) 
( 88 ) ( 88 ) (90); for especial critidsm of this method see ( 01 ).] 

Detn. by reactian with alksli iodide. [For studies of methods based upon lenCtion d 
C with Nal ( 02 ) (91) or K 1 (93) in acetone followed by thiosulfate titration of the liberated 
Ii see indie, refs.] 

Detn. by reaction with aniline. [For study of methods based upon reaction of 0 with 
aniline and gravimetric estn. of the resultant N,N'-diphenylarea (carbanilide) (04) ( 95 ) 
cf. (91) or titration of the residual aniline HCl in the filtrate (96) see indie, refs.] 

Related topics. [ITor detn. of small amts. Qs in pres, of C (07), of HGl in C (98) (B5)» 
for analysis of mixts. of C + Gls 4* NOCl (W|, for anal, of mixts. of C with GO, 00|, <3ii 
CGI 4 , GrCU ( 88 ) ( 86 ), for anal, of industrial G (89), or for detn. of C in air by means of an 
ultraviolet photometer (R. + H. Tri-Fer Analyser) (100) see indie, refs.] 

PREPARATION OR FORMATION OF C 

From CO + Cl^ The photochemical reaction of CO with CI 2 to yield C was the method 
by which it was first prepared in 1812 (9) (for extensive history see (10)). Over the yeatv 
the reaction has been very extensively studied. The more important earlier reportB indnde 
those of Wilm and Wischin ( 101 ), Wildennann ( 102 ), Dyson and Hardin (103), Weigert 
(104), Coehn and Becker (105), Chapman and Gee (106), etc. Since 1920 the number of 
studies of this reaction has so greatly increased as to preclude in this text any detailed 
analysis; however, the following referrnoes ({107)'|134), incl.) arranged in receding ehraciol- 
ogy will be found fruitful from one viewpoint or another. 

[For studies cm formn. of C from CO + CI 2 in dark at 349-452^ (135) in liq. medium (145), 
or over cat. such as Pt at 300-400” (136), activated carbon ( 6 ) (137), or AlClg at 30-35”, or 
in GHCla soln. (138) see indie, refs. ~ For formn. of C from CO + NOQ over activated 
carbon at 100-250*’ see (139) cf. (137).] 

[For formn. of C from CO passed over heated AgQ (140) (141), over CuQs, PbCt, or 
NiCb at 450-750° (141), over heated AuCls (142), or through boilg. SbCb (1^), or over 
chlorides of 1H metals (144) see indie, refs.] 

From vsriottS chlorinated hydrocarbons. From CCI 4 , [For studies on formn. of C 
from CG 4 (3:5100) during use of latter as fire extinguisher see (146) (84) cf. (147) (368): 
for patents on repression of formn. of C in such use see (148) (140) (150) ct. (368); for fomm. 
of 6 from CCI 4 fire extinguishers on Mg see (151); for phosgene content of smoko from 
Berger mbet. (Zn + chlorohydrocarboiiB) see (152).] 

(For formn. of C from CCU with O 2 in light of 2537 A (153) or with atomic oxygen (154) 
see indie, refs.) 

[For formn. of C from GCI 4 by chemical omdising agents such as 0 { over whitahot Pt 
(155), air over CuCh or FeCli at elev. temp. (156), GeOi (157), chromic acid (1) (168), 
pyroBiilfuryl chloride (1 mole) + sulfuric acid monohydrate (2 moles) on warming (168) 
(159) (160) (161) (162) (163) see indie, refs.] 

[For formn. of C from CGI4 by passing with COs over pumice at 350° (164), by htg^ wHh 
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ZnO at 200" (164), with PA atm- 220 " for 2 days (166), or over onMum at 900" (106), 
or even by htg. with a Etle aq. in s.t. at 260" ( 220 ) see in^c. rtfs.] 

^Vom €HCh [For an extensivie account td formn. of C from GHCh (3: 5060] by oxidn. 
in air and light see (167). Note that auoh oxidn. u not effected by air in abaence of light, 
nor by light in absence of air (168). With limited air in sunlight GHCla reacts according 
to equation GHGh + 0 CGCla + HCI, but with excess air in sunlight in sense 2 CHC 1 | + 
60 2 GO 1 + 3 CI 2 + HfO (169). Note that CHGI 3 + air over dry KOH gives some G 
(170). For studies on photochem. oxidn. of GHCls (171 ) in tropical sunlight (1 72) including 
search for possible intermediate peroxides (173) (174) see indie, refs. For studies of Gls- 
senaitued photochem. oxidn. of GHGli see (176) (176) (177). For oxidn. of CHCla by 
atomic oxygen seeJ154).] 

[For formn. of C from CHGla (3:5050) by shaking with slloxen + excess Oi (178), by 
action of Ot (179) (180), by passing over CuO at 350-550" (181 ) or gypsum at 900" (166), 
with KiGrA + HsS 04 (1) (158), with G180|H at 120 " (187), or during explosion of CHGI 3 
with alkali metals (182) see indie, refs.] _ 

From Cyc===CCk’ [For formn. of C from tetrachloroethylene (3:5460) during Ch- 
sensitised photochem. oxidn. see (183) (184) (185).] 

From ChC=CHCl. [For formn. of G from trichloroethylene (3:5170) with air or O 3 
see (186).] 

from various compounds containing the trichloromethyl group. [For formn. of C from 
trichloroacetaldehyde (chloral) (3:5210) by Cl 2 -Bensifized (188) or Ilrrsensitiscd (189) 
photochem. oxidn. with (>2 at 70-90", with Ck in sunlight (190), or witli AlUh on warming 
(191) see indie, refs.) 

[For fenmn. of C from trichloroacetic acid (3: 1150) on htg. with ZnCb (102), on illuminat- 
ing dry acid in pres, of air (193)] or on electrolysis of aq. soln. (IlH) see indie, refs.; from 
trichloroacetyl chloride (3:5420) at 600" (195); from trichloroacetonitrilc in air (196); 
from trichloroacetyl hydrogen peroxide on wanning ( 200 ); from trichlorobromomcthane 
+ Br 2 + 0] in light (197) see indie, refs.] 

[For formn. of G from di- (trichloromethyl) carbonate (triphoegene) (3:1915) on distn. 
(198), htg. at 200" in s.t. (199), or on mixing with charcoal and htg. just above m.p. (78") 
(198) see indie, refs.; from trichlorometfayl chlorofomate (diphosgene) (3.5515) on htg. 
above 300" (200) (209) or on contact with activated carbon, charcoal, or iron oxide at ord. 
temp. (198); from methyl trichloromethyl carbonate [Beil. 111-17, lllr( 8 ), lll2-(15]], 
b.p. 57-58° at 17 mm. ri04), = 1.5228 (204|, nS - 1.4487 (204), on boilg. at ord. 

press. (202) or on wanning with AlClg (203) (204); from ethyl trichloromethyl carbonate, 
b.p. 78" at 19 mm. (204), - 1.4205 (204), = 1.4450 (204), or from n^propyl tri- 

chloromethyl carbonate, b.p. 93" at 12 mm. (204), « 1.359 (205), n? 1.4451 (205), 

on warming with AICI 3 (203); from isoamyl trichloromethyl carbonate, b.p. 120 " at 23 mm. 
(204), » 1.2644 (204), nf? = 1-4466 (204), phenyl trichloromethyl carbonate [Beil. 

Vli-( 88 )], m.p. 70.5" (204), or p-tolyl trichloromethyl carbonate (206) on wanning with 
aq. (but not with aq. NaOH) (206); from 5u-(trichloromethyl) oXalate [Beil. 111-17] at 350- 
400" (207); or from trichloromethyl perchlorate (208) bee indie, refs.] 

[For formn. of C from trichloronitromethane (chluropicrin) [Beil. 1-76, li-(20), lr(41)] 
in U.V. light (210), on boilg. (at 112°) under ord. press. (211), on passing with HCI over 
pumice at 400" ( 212 ), or on treatment with fuming H 1 SO 4 ( 20 % SOa) at 100 " (213) see 
mdic. refs.) 

Ptom miscdlMWOua souRes. [For fonnn, of G from GOa -|- CGI4 (3:5100) + cat. at 
elevated temp. (225), from CSs with aqua regia (214) or GI3O (215); from GOS with CI2 
at red heat (1); from COB over fused CuGl] ( 1 ) or through boiling SbClt ( 1 ); from thio- 
phosgene with air or 0 ^ under various conditions (216); from anhydrous NaaCOg with 
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Pdf (217); from peotscldorojmipioQyl dilorido (2:047D) idth AlGb at 00* (218); fnim 
oalyl (di)chliiride (3:5060) at 000* or with Aldi in CB| on wanning (210) lee inditf^ iafii.1 

CHEMICAL BEHAVIOR OF C 

PprolyaiB of C. C on heating above 300* decompoBes in two ways: (1) into CO + Cl| 
(CO equilibrium) and (2) into CO^ + GCU (CO2 equilibrium). Tb& eiitent of these 
leactionB together with the influence of various facton has been extensively atudied. 
[For a concise Bumnuiry of earlier work see the review of Dyson (11 ); for many importatft 
details see the original references represented by (225) (221) (222) (5) (135) (6) (223) (22t).] 

Fhotochemical decompn. of C. [C on exposure to short-wave u.v. light deoompoeeB 
yielding (105) (226) CO + Cb; for more recent studies of this photochem. decompn. see 
(227) (226) (229) (230) (231); for application to problem of separation of isotopes of Ch 
see (232).] 

Electrolysis of C. [C or a soln. of AlQg m C upon electrolysis gives (233) CO + Cls*] 

Behaviob of C with Inoeoanic Reactants 

Reduction of C. |C + Hz in u.v. light at 10* gives CO + HCl + traces of formaldehyde 
(1:0145) but at 80* gives CO + COz + OH4 + HCl (234). — C + Hz over Fd or Ni on 
pumice, or over vanadium carbide, at 300-450* gives (235) cf. (236) CO + HCl + 
amts, formaldehyde (1:0145) cf. |229).| 

Oxidation of C. [For study of photochem. oxidn. of C see (230).] 

Hydrolysis of C. Contrary to earlier reports G with aq. Is almost instantly hydrolyaed 
but the rate is iuflunnesed by the maimer in which contact is effected and whether the aq. 
is in vapor or liquid state. [Fur studira on the hydrol of G see (237) (4) (96) (236); for 
study of rate of hydrolysis in dioxane at 25* (230) or in toluene at 25* and at 45* (240) 
see indie, refs.] 

Behavior of C with metal oxides, sulfides, or phosphates. [C with metaUic oxides on 
htg. at 250-600* (depending upon the metal) gives the eorresp. metal chloride which in 
some cases, e.g., FeCla ThCU, readily sublimes in pure form; fur examples of this reaction 
see (241) (242) ^243); for use m prepn. of AlCb see (249).) 

[C on htg. with melnl sulSdes gives (246) COS [BcU. 111-131, llli-(61), Ill2-(104}1, 
b.p. -50.2* (244), f.p. -138.2* (244) (use with CdS in prepn. (245)), and the metal eUoride 
cf. (241).] 

[C on htg. with certain phosphates (247) gives CO2 + FOCb f metal chloride (use in 
prepn. of POCI3 (248)).] 

Analoga of C. Cofitonyl fluoride. [This compound, b.p. -83.1" (260), m.p. -114.0* 
(250), has been pivpd. from Agl'a + C'O Fa + CO (2511_cf. (250), or from acetone 
witJi Fz (252), but has not lieen reported from G. Note that C with HF at 60* and 280 
lb./Hq. in. in C'u bomb gives (25-509o yield (253)} carbonyl chlorofluoride, COQF, b.p. 
-42", m.p. 138" (253).[ 

CaHnmyl bromide, [0 with BBra at 150* (254) or with AlBra (255) gives carbonyl bromide 
Beil. 111-20, lllr(9], lllrC?)], hut this prod, is better prepd. from GBr4 by oxidn. with 
cone. H2SO4 (256) (257) (258) (for study of photochemical oxidn. see (259)); for studies 
of Biructuro (26) and pyrolysis (260) (261) (262) see indie, refs ] 

Carbonyl cyanide. [This compound, b.p. 65.0"^.5“ (263), = 1.124 (263), n® ■ 

1.3919 (263), has been prepd. from Bcetone-a,a'-dicarboxylic acid (1 :04S5) by oonvenioD 
(264) to di-isonitraeoacetone [Beil. 1-806, l2-(413)], thence to diaoetyl-di-isonitrasoaoetone 
(263), then acetoximinoacetyl cyanide (263) which was then pyrolysed at 160-180* and 
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Bduvlor of C witb inoisiiiic odds. [C with HF u directed (260) (eee analogs of C 
above) giveo carbonyl cfalorofluoride. — 6 with HBr does not react even at 200 '* (267). — 
C a» liq. does not react with HI, but C as reacts with HI gas even at room temp, inth 
Mqm.ofIa(267j.| 

B^vlor of C with inoigaaic salts. [C with KI or Nal in acetone sbbiB. gives CO + Is 
(ixiemdet3i.of&(01)(92| (03)).] 

{Ibe behavior of AlCb with C has been extensively studied; for studies of solns. of AJC3a 
in liq. C from viewpoint of vapor pressure (268), density (269), and conductance (270) 
see ii^. refs. — For general studies of liq. C as solvent (271) (272) including studies on 
system C + Oil (273) and on phosgene salts such as calcium phosgeno-eluminate (274) 
^75) and othm (276) see indie, refs.] 

Behavior with various inorganic nitrogen compounda. fVtih |C in Igr. (277) or 
CbHb (278) gives urea, biuret, cyanuric acid, cyamelide, ammelidc, rtc.; C os gas with NHa 
as gas gives urea (279) cf. (280) (143), guanidine, cyanuric acid (281), and cyamelide (282). 

For reaction of C in toluene soln. with aq. NH 4 OH as a source of iaocyanic acid see (283). 
— Note also that G with sodamide reacts in cold in sense COCI 2 + 3 NaNH 2 NaNGO + 
2 NaCl 4 - 2 NHs, but at about 250° in sense COCI 2 5 NaNH 2 NebN— C s=N + 2 NaCl 

NaOH + 3NHi (284).] 

[G with NH4CI at elevated temps. j e.g., 20 (M 00 ^, gives (285) ( 2 K 6 ) carbamyl chloride, 
NH 2 .CO.Cl [Beil. Ill-ai, Illi-(15)1, b.p. 61-62” dec. (285). — For study of analogous 
carbamyl fluoride and carbamyl bromide (previously unknown) see (287).] 

With kydrox^mine. [For studies on behavior of C with NHyOH sec (288) (260).] 

WUk hydraxine. [C with 1 mole hydraaine would be expected to give N-aminocarbamyl 
chloride, NHs.NH.CO.Cl, but this compound appears to be unknown; C with 2 moles 
hydrasine should yield N,N'-diiiininourea (carbobydraside) [Beil. 111-121, lUi-(57), 
lllr(06)], but this compound has not been reported as prepd. by iiiis method.] 


Dshaviob of C with Organic Reactants 

IVifh hydrocarbons. [For studies on photoohem. reaction of C with alkanes (290) or 
with cycloalkanes (291) or with aliphatic or alicyclic acid chlorides r^92) as a means of 
replacement of hydrocarbon H atoms by the CO.Cl group see indie, refs. — For reaction 
of C with satd._ nonaromatic hydrocarbons in pres, of cat, yielding ketones see (293).— 
Note also that C with CH 4 + Hj + cat. is claimed (236) to give acetaldehyde (1:0100).] 
C with aromatic hj^rocarbons in pres, of a I'riedel-Crofts* type cat. condenses according 
to oonditions with either one or two moles of hydrocarbon yielding, respectively, the corresp. 
add chloride or ketone. No attempt can be made here to collect the reported cases of 
these types since the many acid chlorides contained in this book alTord numerous examples. 

[C wi^ ethylene + AlCU in CSs adds to the unsaid, linkage giving (295) (296) (297) (298) 
^-chloropropionyl chloride (3:5690) although the method has been questioned (299) (300). 
^G with propylene + AlCla as directed (301) gives j9-cbloroisobutyryl chloride (3:9101).] 
[6 with acetylene (302) or acetylene homologs (303) gives complex condensation products 
snitable for molding.] 

' With ikahols. C with alcohols reacts according to circumstances with either 1 mole 
aloohd giving the oorrespemding chloroformate (ehlorocarbonate) esters, or with 2 moles 
alcohd giving the coiTeBpondmg carbonate ester. The countless known cases cannot 
here be cited in detail but the following examples are given; see also the summary of pyson 
008). 
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CwititMtOB (l;0120)giv«B <8QDtM%l oblorafaruiite (3:liP76)q.^. lod/or dittMfiijrl 
eaiboDBte (1 ! 9046) ;C with EfeOH 0: 6130) giraeth 7 l«h]^ 0:7299] q.v. wid/«r 
dletfa^ oaibonate (1 tdlSO) ; C with fkM>H (1:6160) giv« iH»eopyl chknibnaate 0:75101 
q^v. ftad/or di^ropyl cttrbonate (1:3373); t with bofi^yl ileohol (1^6139) gtveB 
kopropyl oblarofonnate (3;7406) q.v. and/or di-isopropyl oarbonate (1:2261); C with 
tkbut^ alcohol (1:6180) gives n-butyl chloroformate (3i706Q] q.v. snd/or iSr-Shbotyl 
carbonate (1 :3626) ; C with isobutyl alcohol (1 : 6165) gives isobutyl ddorofonnate 0 :7780) 
q.v. and/or di-isobutyl carbonate (1:3501); C with n^AmOfl (1:6205) pnsumab^ gives 
a-amyl chlorafoimate (3:0380) q.v., but di-fHunyl carbonate appean to be ttnepoitted; 
C with isoamyl alcohol (1:6200) gives iaoamyl chloroformate (3:8216) q,v. sml/pr db- 
isoamyl carboute (1:3937). 

C with allyl alcohol (1:6145) gives allyl chlorofcMrmaie (3:7487) q.v. and/or disllyl 
carbonate; C with cyclohexanol (1:6416) gives cyclohexyl chloxofomiate (3:5770) q.v,; 
C with bensyl alcohol (1 : 6480) gives bensyl chloroformate (2:9565) q.v. — [For sJulogDUi 
reaetiem of C with unsatd. monohydrio alcohols such as methallyl aleohcd, crotyl aMmli 
etc., see (305).] 

C with monohydroxyethers gives analogDUB products: e.g., C with d-methoxyetbaaol 
(1:6405) gives p-methoxyethyl cldoroformate (3:9140) q.v.; C with /Milioi^yetfaaiiol 
(1:6410) gives jS-ethoxyethyl chloroformate (3:9280) q.v. ^ [For reaction of C with 
polyhydroxyelhen such as (hethylene glycol (1:6525), triethylene glycol (1:6538), tSftrw* 
ethylene glycol, eto., giving corresp. 6u-(chlorofoiinaies), see (306).) 

[For study of behavior of G toward variinia alkali alkoxides see (307).] 

[Note that C as liq. reacts with enol form of acetone (1 : 5900) in hr. at room temp, 
giving (330) isopropenyl chloroformate (3:7358).] ^ 

With phenols. The reaction of C with phenols is more sluggish than mth aloohoh, and 
the corresp. diaryl carbonates are usually obtained from C with 2 moles of the emmpond- 
ing sodium phcnolatc cf. (308). 

[C (as liquid) with phenol (1:1420) in B.t. at 140-150" (309), or C in toluene (310) or 
trichloroethylene (3:5170) (311) with phenol (311) or aq. Na phenolate 010), or C 
with Na phenolate in tolumie (312), or C with 10% aq. Na phenolate at 30^ (313) gives 
(yields: 45% (312), 44% (313)) phenyl chlorofoniiate [Beil. Vl-159, Vli-(88), VIr(167)], 
b.p. 97-08" at 25 mm. (310), 83-84" at 12 mm. (313), - 1.5180 (313); for use as acylstmg 

agent see (314).] 

[C in toluene shaken with a soln. of o-cresol (1:1400) in aq. NaOH (310) (315) gives 
o-tolyl chloroformate [Beil. Vl-3561, b.p. 110° at 35 mm. (310), 114° at 25 mm. (310). •— 
C in toluene shaken with a eoln. of m-cresol (1:1730) in aq. NaOH (315) gives iMlolyl 
i^loroformate [Beil. VI-379], b.p. 103° at 22 mm. (315). — C in toluene shaken with a sdln. 
of p-cresol (1 : 1410) in aq. NaOH (315), or C passed as gas into aq. Na p-cresolate below 
10° (316), gives (78-80% yield (316)) p-tolyl chlorofoimate [Beil. VI-308, Vlr(380)], 
b.p. 108° at 30 mm. (315) (316).] 

Countlees other phenols behave with C in generally similar fashion but cannot be detailed 
here. 

'Wllh Guboiyllc and sulfonic adds. C with carboxylic acids or sulfonic adds or their 
salts at elevated temps, or in pres, of tertiary bases effects conversion to the cartesponding 
eaiboxylic acid clilorides or sulfonyl chlorides. 

[E.g., 0 with AeOH (1 : 1010) at 11(^120° (317), or at 160° over MgCla on diatamaceouB 
ea^ (318) cf. (319) (320), or C with NsOAo at 120° under press. (321), or C with AO|0 
(1 : 1015) + cat. (322) gives acetyl chloride (3:7065). — C with ohloroacetie acid (3:1370) 
over activated carbon at 200° gives (323) chlaroecetyl chloride (3:5235). with an- 
hydrous oxalic acid (1:0635) in pree. of tertiary amines yields (324) oxalyl (di)ddiiride 
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(3:5060). — (j irith eumaimc usid (1:0735) in pres, of tertiuy nmineB yields (324) dn- 
nampyl ohloride (3:0330). with pbenoxyaeetic acid (1:0680) in pres, of teitiBiy 
smiatt yields (324) phenoKyAcetyl chloride (3:8700). — 6 with laurio add (1:0605) at 
140*150” ffyes (8^-00% yield (325)) lauroyl chloride (3:0858). —C with palmitie add 
(1:0650) at 14O-150<’ gives (70-75% yield (325)) palmitoyl chloride (3:9012). —C with 
stearic add (1 :0060) at 140-150” gives (70-75% yidd (326)) stearoyl chloride (3:9960). — 
C with oldc add (1:0565) gives (325) oleoyl chloride (3:9940).] 

[C with bensdc add (1:0715) at 140-200” (326), or in pres, of tertiary bases or their 
saUs (324), or C with AgOBz in s.t. at 100” (327) gives benzoyl chloride (3:6240). 

Vdth saliiylio acid (1 :0780) in toluene (328) or in GbHb in presence of tertiary bases (324) 
gives salicyloyl chloride (3:0085). — G with furoic acid (1:0475) under press, at not 
above 100” gives (329) furoyl chloride (3:8515).] 

[Many other cases including sulfonic adds, e.g., (324), cannot bo detailed here.] 

With ainineB. With primary amines, (j with primary amines reacts in various ways 
according to conditiona to yield N-eXkyX (or aryl) carbamyl chlorides, JV-alkyl (or aryl) 
isocyanates, or iV,5r'-dialky] (or aryl) ureas. Examples of these types of reaction are 
included below. 

[C with GH 8 NH 2 .HCI at 250-300” gives (285) (331) 5^-meihylcarbamyl chloride [Beil. 
IV-64]; for stabilization of this prod, by formn. of iusol. oompds. with AlGa, etc., see (332); 
note that treatment with CaO causes Ices of HCl giving (285) methyl isocyanate [Beil. 
IV-77, lVr(337), IVr (578)], best prepd. by other means, e.g., from NaNa with AcaO (333) 
or AcGl (334) (335). with CHaNHa in CaHs + aq. alkali, however, gives 5r,JV'-di- 
methyliiiea [BeU. lV-65, lVi-(331), IVr(568)l, m.p. 106”.] 

[C with G 2 H 5 NH 2 .HCI at 250-300° gives (285) ^-ethylcarbamyl chloride [Beil. IV- 
114]; note that treatment of this prod, with CaO causes loss of HCl giving (285) ethyl 
iBocyanate [Beil. lV-122, IVi-(357), 1V^(6L3]1, b.p. 60”.] 

|G with other primary aliphatic or cycloaliphatic amine hydrochlorides under conditions 
such that HCl is removed from reaction mixt. gives corresp. isocyanates (336) cf. (337).] 

[C with aniline hydrochloride presumably yields i^T-phenylcarbamyl chloride [Beil. 
Xll-346, XlIi-(230)], m.p. 53-59”, but this compound is usually prepd. by other me^ns 
(338) (339) since it readily loses HCl at 90-100” or by action of aq. or aq. alk. (340) giving 
phenyl isoeyanate; for stabilization of AT-phenylcarbamyl chloride by formn. of molecular 
compound with AICI 3 see (332). — C in dry aniline (341) or aq. aniline (342) (96) gives 
ATpN'-diphenylurea (oarbanilide) [Beil. XIl-352, Xllr(233)], m^p. 238”; for use of this 
reaction as method of quant, detn. of G see (94) (95) cf. (91). — G with fused aniline HCl 
or carbanilide (343), or G with aniline HG in CbHb at 120” under press. (344) cf. (337), 
gives phenyl isocyanate [Beil. Xll-437, Xlli-(259)], b.p. 160”.] 

C with oountlesB other arom. prim, amines behaves in generaUy similar fashion but 
details cannot be included here [however, for reaction of C with p-nitroaniline in EtOAc 
BOln. giving ^T-p-nitrophenylcarbamy] chloridp which on recryetn. from (XU loses HCl 
yielding p-nitrophcnyl isocyanate see (345) (346) (347)]. 

WUh seamdary amines, [G with (CHaliNH in CbHb at 0” (348) (349), or G over fused 
(CH 3 )iNH.HG (350) (351), gives Ar.i^'-dimethylcarbamyl chloride [Beil. lV-73], b.p. 167”, 
which with dimethylamine in GsHb yields (349) Ar,l^,iV',Ar'-tetramethylureB [Beil. lV-74, 
IV|-(336), IVr(574)], Uquid, b.p. 177”.] 

[Cj with (G2 Hb) 2NH.HC1 at elev. temp. (350), or with (CaHilsNH in CsHi (362), gives 
N,N-diethylcarbBmyl chloride [Beil. lV-120, IYb-COII)], liquid, b.p. 186-190”, which with 
diethylamine gives (353) cf. (354) Ar,Ar,N',Af-tetrae^ylur6a [Beil. IV-120, IVr(611)], 
liquid, b.p. 210-215”.] 

[6 with piperidine HCl would be expected to give JV-piperidylfonnyl riiloride (" penta- 
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iiiettiyleDeQHbMiiJI eUaridn ”) [Beil. XX'M], b.p. 337-23B*, but fhii eompmind bee beau 
reported only by other meanB.j 

C with aromatic secondary amines behaves in generally analogous fashion but cannot 
be detailed here. 

WiUi tertiary amines. [C with iV^JV-dimethylaniline at ord. temp, is elsimed <366) (366) 
to give 4,4'-btfi*(dimethylamino)benzophenone (“Michler's h^ne*') [Beil. XlV<^i' 
XlVi-(391)]| m.p. 174*’. Hoarevei, C passed into boilg. i\^,i\rHlimethylaiulme evolveB 
CH|C1 (3:7005) and gives (almost quant, yield (357)) iV,jV^'Hlimethyl-lV'|JV’-diphenylurBa 
[Beil. X1H18, Xllr (261)1, m.p. 12r. - Similarly, C with boilg. ATpi^-diethylanilitte 
evolves CaHfCl (3:7015) and gives Ar,iV'-diethyl-iVpi\r'Hliphenylufea [Beil. XU422L 
m.p. 79".] 

[For use of C in sepn. of a mixture of aniline, JV-ethylaniline, and J\r,J^-diethyJBiiiDDe 
see (361).] 

With arylhydraa'nes. [C in toluene added to cold ether soln. of phenylhydrasine gives 
(358) 1,5-diphenylcarbohydrazidc (" diphenyicarbazide ”) [BeU. XV-292, XVi-(72)l, 
m.p. 175-175.5" u.c. when pure (359). For use of this reaction, followed by CuSOt treats 
ment of the resultant product, as a delicate test for C see (78).] 

With other nitrogenous organic reactants. [For a concise review of behavior of C with 
other nitrogenous classes such as amides, amidoximes, thioureas, thiosemicarbazideB, etc., 
see the review of pyson (360).] 

WUk hexamethylen^tramine. G with hexamethylenetetramine in CHCU gives (362) 
(363) (364) a compound of compn. C. 2 C 8 H 12 N 4 , m.p. 187-190" dec., (363) 196-197" from 
MeOH (364). — [For use of hexumethylenetetraminp in paints protective against C see 
(365); for use of alumina or silica gels contg. hoxamethylcnetetramine as absorbents for C 
see (366).1 
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9:5005 lil-DlcmOROBTHYLEIlB HiC=G-01 BA I -ISO 

(VinylideDe (di)ohloride; 1 l]-( 77) 

imi 9 n.-diohlorocthyleiie) Ig-(158) 

BJ. 31.7° at 760 mm. (1) F.P. -122.1° (1) B? = 1.2129 (1) = 1.4240 (1) 

Care must be taken to avoid confusion of C with vinyl ehloride (3:7010), with 1,2- 
(fiddoroethaiLG (ethylene (di)chloride] (H:5130), or especially with the isomeric com- 
pounds cia-l,2-diehlon)ethylene (3:5042], eran«-l,2-dic]iloroethylene (3:5028), or their 
oidiiiary mixiiuc (3:5030). 

C when pure is colorLess liq. with mild and characteristic odor; note, however, that at 
temps, above 0" and especially in pres, of oxygen or other cat. C polymerises to a white 
powder insoluble in the mimomeric 0 . (For much further comment on polymerisation 
see bdow.) 

PREPARATION OF C 

[For prepD. of C from 1,1^2-trichloroethane (3:5330) by elimination of 1 HCl with ale. 
KOH f2) (by this process 6 was initially prepared |3)), or with excess aq. Ca(OH]s at 
70^" (90% yield |4)) (5), or with aq. or ale. NHs at ord. temp. (100% yield |7)), or with 
Na in dry ether (36) see indie, refs.; from 1,1,1-trichloroethaDo (3:5085) with excess aq. 
Ga(OH)i at 70-80° see (4) (5); for fonnn. of C (as by-product of the isomeric l,2Hlichloro- 
ethylenes (3:5030)) from tricblorocthuie by catalytic pyrolytic debydrochloiination see 
( 6).1 

[por prepn. of C from 1,1,1,2-tetrachlarQethane (3:5555) by loss of HGl by actn. of 
aq. + Zn, or Gd cm wanning under reflux see (8); from l-bromf>-l,l,2-trichloroethane 
by lose of Br-bl with Zn dust -|- boilg. ale. sec f.37}.l 
[For fonnn. of 0 (together with vinyl chloride) from ethyl trichloroaoetate (3:5950) 
by actn. of Zn in ale. see (9).] 

[For formn. of C (20% yield] from 1,2-dichloroetbane (ethylene (di)chloridB (3:6130) 
with GI 2 in pres* of AlGla/NaCl/FeClB at 400-480” see (10); note that some 22% 1,2- 
dichloroethylBneB (3:5030) + 29% trichloroethylene (3:5170) + 29% higher chlorinatioii 
prods, are also formed.] 

FURinCATlON AND STABILIZATION OF MONOMERIC C 

[For purification of C by distn. as an azeotrope with MeOH, followed by lemovsl of 
the latter by extraction with aq., see (11).] 
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mupdb. mommaided as itabfliitti ov fioliiiiaiuatioa mUbitani ftir 
ikierio C liftve t»BB& deacribwi In paitantfl: n.g.| mb (13) (13} (U) (U> (lH). 

CBEMICAL BEHAVIOR OF MONOltfERlC 0 

t + «hlorin«. [C with Ch at 25-85” in pres, of ahaenoQ of oat. adds 1 mob h«h>gMi 
guying (56-02% yiM (17)) 1^1,1, 2-tetni:hlaroethatte (8:5565).] 

C + hromlne. C Brg ato 1 mole halogen yielding (18) l|l-di(diloro-l|Mibromo' 
ethane [Beil. M3], oil, b.p. IIS'" at 750 mm. decg., 05” at 18 nun., f.p. -*66.55^ * 

2.2208, Di” - 2.2440, Df - 2.2005, m 1^030 (18). 

C + hydrogen ehlnlde. C with diy HCl gaa at 25-35” in prea. of AlClf dr Fa(3a adda 
1 mole HQ giving (85-00% yields (19) (20)) 1,1,1-trichloroethane (3:5086). 

C + hydrogen bromide. The addition to C of HBr appean to be unreported. 

Polymerization of G. Polymerization of C either mth itself or with other epda. (es- 
pecially other eubatituted ethylene deriva.) leads to a large group of industrially impmtttt 
materiala broadly designated as ** vinylidene polymers.*' Certain plasticized and et^Oized 
copolymer oompositions have been named '' Saran.** [For extremdy valuable enpre- 
hensive reviews of thia general field see (1) (21) (22); in view of the oomprehenaive aurveyo 
and prior literature (including patents) references given (especially in (1)), the foUownig 
text will in general include only citations since 1942.] 

C when carefully purified and free from oxygen polymerizes only very dowly; however, 
in the pies, of various catalysts, notably peroxideB, polymerization readily oooun (for 
amplification see (1)]. 

[For patents involving polymeric C from viewpoint of pfirification (23), storage of super- 
cooled material (24), heat treatment to increase tensile strength (25), improvement of 
stability to light and heat (26) (27) (28) (29), or coloring (30) see indie, refs. — For stwfies 
on structure of fibers of polymeric C see (1) (31). — For identification of conunon oomml. 
plastics (including “ Soran ” and “ Velon ") see (32).] 

[For review of copblymerization of C see (1); for copolymerization with butadiene (33), 
with vinyl chloride or vinyl acetate (34), mth styrene, acrylonitrile, various methacrylates, 
etc. (35), see indie, refs.] 

1:5116 (1) Reinhardt, Ini. Eng. Chan. 81, 422-428 (1943). (2) Brockway, Beach, Paulmg, 
/. Am. Chem. Soc. 59, 2G95 (1»36). (3) Regnault, /. prakt. Chan. (1) U, 82-85 (1839); Ann 
c^im. (2) at, 155-169 (1838). (4) I.G., Brit. 349,672, July 2, 1931; CerU. 1111, U 1191; C.A. U, 
5314 (1932): French 702,3G1, April 7, 1931; Cent. INI, 11 llDl; C.A. 16, 4286 (1931); Ger. 
520,6(V4, Jidy 4, 1929; not in Cent.; 0.4. 85, 5178 (1931). (5) Howell (to Imperial Chem. Ind., 
Ltd.), Brit. 634,733, March 17, 1941; Cji. M, 1336 (1942). (6) Hermann, Baum (to Consoithun 
for Elekirochem. Ind.), U.8. 1,921,879. Aug. 6, 1933; not in Cent.; [CA.tl, 5086 (1933)): Ger. 
570,954, Feb. 22, 1033; not in Cent.; C.A. 17, 4252 (1933) : French 694, Nov. 28. 1930; C<at. 
tm, 1 1514; [C.A. 16, 1843 (1931]]. (7) Engel, BvU. soc. chm. (2) 48, 87 (1887). (8) Com- 
pagnie dee Products Chim. d'Alais, etc., French 786,803, S^t. 10, 1985; Cent, llli, 1 175; C.A. 
19, 737 (1936): Brit. 436,133 Oct. 4, 1935; C.A. 16, 1394 (1986), not in Cent. (0) Jocitsoh, 
FavoTBky, /. Rwa. Phya.-Chem. See. M, 998-1003 (1898); Cent. 1816, I 777-778. (10) Reilly 
(to Dow Chem. Go.). U.B. 2.140,548, Dec. 20, 1938; CerU. 1819 , 1 3625; C.j4. 68 , 2540 (1939). 

(11) Taylor, Horaley (to Dow Chem. Co.). V.3. 2,293.317. Aug. 18. 1942; C.A. 17, 880 (1943). 

(12) The Dietillera Go. A Galitienetein, Brit. 551,584, March 2, 1943; C.A. 18, 2969 (1944). 

(13) Coleman, Zemba (to Dow Chem. Co.), U.S. 2,160.944, .June 6, 1939; Cent 1111, 11 8751; 

C.A. n, 7318 (1939). (14) Coleman, Zemba (to Dow Cfarm. Co.), U.B. 2,136,338 A 2,136,334, 

Nov. 8, 1938; Cent lOM, 1 1653; C.A. 18, 1346 (1939). (16) Wiley (to Dow Chem. Co.), DR. 
2.136,347, A 2,136.348 A 2,136,349, Nov. 8. 1938; Cent im. 1 1653; C.A. 18, 1346 (1939). 
(16) Britton, LeFevre (to Dow Chem. Co.). U.S. 2.121.009, A 2,121,010 A 2,121,011 A 
2.121.012, Jon. 21. 1938; Ceru. 1118, II 2407; C.A M, 5856 (1938). (17) I.G., Ger. 630,649« 
July 31. 1931; Cent IMl, II 1920; CA. 18 , 155 (1932). (18) van de Walle. BvU. eeod. nry. 
Betg. (5) 11, 99 (1924); Cent 1184, II 303; Fidt eOc. ehim. Bdg. 14, 10-21 (1926); C.A. M. 1554 
(1025). (10) Nutting. Huaoher (to Dow Chem. Co.). U.S. 2,209,000, July 23. 1940; Cent 1944, 
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n 870S; CJL. Mk 140 (1941). (»| !«., 0«. 928,480, Ajiril 28, 1831; CmU. IIU, 1 8007; CjL 

tt, 3802 (lost). 

(81) Gogglii, lioviy, Jni. Aw. CiMn. 84, 827-832 (1042). (22) Gokib*, Aw- CAm., 
STiiM Ai. 18, 928-024 (1040). (28) Britton, Ttylor (to Dov dim. Co.), U.B. 2,286,700, 
Mirah 18, 1041; C.A. 88, 4040 (1941). (24) Wiley (to Dow Cbm. Co.), U.S. 2,320,112, Miy 
25, 1043; CJL. n, 0878 (1043). (25) WilUuDS (to Dow Chem. Co.), U.S. 2,300,370, Jan. 20, 
1048; C.A. 87, 3800 (1043). (26) Matluaan, Boyw, Stone (to Dow Chm. Co.), UB. 2^58.188, 
Oet. 7, 1041; CJt.. 81, 867 (1042). (27) Hanaon, Gouin (to Dow Chen. Co.), UB. 2,373B02, 
Feb. 17, 1041; CA. SI, 3800 (1042). (28) Matheaon, Boyer, Coleman (to Dow Chem. Co.), 
T7B. 2,287,180, June 23, 1942; C.A. 87, 201 (1943). (20) Boyer, Matfaeeon, Moyle (to Dow 
Chm. Co.), D.B. 2,344,480, March 21, 1044; CA. 88, 3203 (1044). (30) Hanaon (to Dow 
Chm. Co.), D.S, 2,261,486, Aug. 6, 1041; CA. 86, 7070 (1041). 

(81) AtUer, Baker, J. Chem. Eduealiim li, 0 (1043). (32) Nechamkin, Itid. Eng. Chem., 
AtuL Ed. 18, 40-41 (1043). (33) Hopff, Rautonitrauch (to I.G.), Ger. 731,082, Jan. 28, 1043; 
CA. 88, 804 (1044). (34) Scott, 9e)rinoar (to Wingloot Corp.), 17.8. 2,328,748, Sept. 7, 1043; 
CA. 88, 1061 (1044). (36) Arnold (to du Pont (To.), UB. 2^78,415, Aprd 7, 1042; C.A. M. 
4080 (1042). t36)Bninner,Brandenbur8, Her. 10, 1407-1400 (1877); 11 , 61-62 (1878). (37) 
wiiMQM*, Horton, Mayo, J. Org. Chm. 8, 63 (1033). 


8:8010 DICHLOKOACEmBHE CI-CsO-Cl 
(1,2-DichIoroethyne) 


B.P. F.P. 

88-83’ at 748 mm. (1) (2) (.1) -06 to -64.8’ (1) 

89* cor. at 748 mm. (4) 


CiCli BeiL I - 845 
Ii-(108) 

ii-(m) 


Df = 1.261 (9) 

ni? = 1.42790(91 


Colorless oil which ignites in gir and explodes even on stirring; however, its 5-10% soln. 
in ether is safely handled (4|. 

[For piepn. of C from acetylene -h aq. alk. KOCl soln. under Ns see ( 1 ) ( 2 ) ( 3 ); from 
1 , 1 , 2 -triohloroethylene (3:5170) in N 2 at 130° over solid granular KOH (65% yield (4)) 
see (4) (5) (9); from l,l,2,2-tetrac)jloruethane (acetylene tetrachloride 1 (3:a5750) with 
KOH in xylene under N 2 (can be curried out as a lect. expt.) see ( 6 ) (9|; for fomm. of C 
from barium salt of a,/9,^-trichloraacryliG acid (3:1840) by big. in Ha see (13}.] 

C forms with diethyl ether a molecular cpd., C.C 4 HBO, eas. decomposed by acj. into its 
oomponents (5|; for V and n of ether solns. uf C see (9). 

C on combusion yields CO, ('O 2 , COCla (4) together with other products (5). 

[For use of G in extraction of coiTee see (7).] 

C in CCI 4 treated 9 hrs. with strung Cb/CCli soln. gives ( 1 1 on evapn. hexachloroelhane 
(3:4835), m.p. 187° in B.t. (1). 

C on passing into Br^/aq. yields ( 1 ) a heavy oil wliich on stdg. under the excess reagt. 
Bolidifies to cryst. of l, 2 -dichloro-l,l, 2 , 2 -dibromoethane; after recrystn. from ale., m.p. 
209-210° dec., with yeDowing at 200 ° ( 1 ). [Note that C in CCI 4 treated with Bra/CCl^ 
can add 1 mole Bra giving (65% yield (4)) l,2-dichloro-l,2-dibroinoethylene, b.p. at 
760 mm. | 8 |, Djf » 2.3036 ( 8 ), ni{ ^ 1.57984 ( 8 |, m.p.' +4.40° ( 8 ), 4.9° (4),] 

C with la in ether (4) or CCL| (5) gives slowly l,2-dichloro-l,2Hdiiodoethylene, ciyst. 
from ether or pet. eth., m-p. 70° (4). [Another stereoisomer, m.p, 5-7°, is fonn^ t^y 
to extent of 10% and is removed by the solvent |5|.] 

[For studies on behavior of C on polymerization ( 10 ), and its reactions with NH| ( 10 ), 
amines { 10 } ( 11 ), alcoholates ( 10 ), diethyl sodio-malonale ( 10 ), organic Mg eompds. ( 12 ), 
ethyl diuoaoetate ( 12 ), and NOa (12) see indie, refs.] 

S:lil9 (1) Straus, Kollek, Heyn, Ser. tt, 1873-1876 (1930). (2) Rtratis, Kollek (to I.G.). 
Ott. 496,787, April 17, 1930; Cml. MO, H, 1439. (3) I.G., Brit. 333, 946, Bept. 18, 1930; CerUe 
ini, 1 523. (4) Ott, Ottenmeyer. PackendorfF. Ber. Q. 1941-1944 (1930). (6) Ott, Packen- 
dorff, Ber. M, 1324-1329 (1931). (6) Mete, J, pnki. Chem. (2) Hi, 142-144 (1932). (7) 
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BSB UQOIDB WITH iff > l.» 

n«uli 72SJI38, Miy 11 , 1BB3; Coil. IMS. U 1713. (B) iw te Wilb, ML w. Mn. 

M, 807-306(1010). (B| Ott, M. 71, 1517-1332 a043). (10} OK, nttu, M. 3fi S0<M aMA. 

(11} OK, DiKiw, WoHHibvcer. Btr. 71, 84-88 (1843). (12} OK, Bowdar, Bm. H, 88-01 
(1B48). (18} BOMken, Cnun, Vartlog Akad. WtUHKkanMn IB, 1180-1188 (1014); C.i. 
8. 8308 (1014). 


:8080 METHnSKB (DDCHLOUDE 

C^CIi BaO.1.60 

(Diohloromethane) 


h-l 8) 




Mia) 

B.P. 


F.P. 

* 

41.4-42.8* at 780 mm. 

(1) 

-96.0° (17) iff - 1.30777 (12) 



(10) (18) 


41.8‘cor. at 760 mm. 

(2) 

-96.8* (10) 




(168) 


41.8* at 780 mm. 

(3) 

-06.7” (19) « 1.31B1 (23) 



. (11) (20) 

1.31678 (12) 

41.8* 

|4| 

-86.8* (12) (10) 

- 1.4220 (33) 

41.8° at 600 mm. 

(S) 

-97.0* (21) (22) 

n|2j£ - 1.43289 (01 

41.3-11.8* 

(6) 


1.3612 (5) 

40.67° cor. at 700 mm. 

(7) 

Note 2. Forin- 


40.4°-42* 

(8) 

flumtee of very 

2^"= 1.3361 (15) 

40.1-40.3* at TOO mm. 

(9| 

preea. on 

(241 

40.1” at 760 mm. (10) 

f.p. of C see 

1.326 (25) 

4ao* 

(11) 

(20). 

1.32573 (12) 

38.08° at 780 mm. (12) 


n? - L4283 (35) 

3a93-40.12’ cor. 

(13) 


14249 (13) 

39.9 at 736 mm. (14) 


1.4887 (36) 

39.3* at 700 mm. (15) 


1.4384 (U) 

39.5-40.1” 

(16) 


Iff - 1.33479 (12) 




"mydim) -142721 (13) 

Note 1. For study of vap. 


DS = 1.8820 (23) 

proa, of C over range ■ 

-87” 


n!E> - 1.4361 (23) 

to -1-38° see (7). 



For l/i over lange 




( = -100" to -HO' 




see (25); -273 to 




-194° see (10). 


MISCELLANEOUS PHYSICAL PROPERTIES OP 0 
Various Solubilitt Rblahons 

With witer. C is only slightly solublp in aq. and TPadily volatile with Bteam. E.g,, 
100 g. water dissolves following amts, of C: 2.363 g. at 0" (27), 2.122 g.jit 10” (27), 2.000 g. 
at 20” (27) (15), 1.969 g. at 30” (27). — For study of soly. of water in C at 0^, 26”, and W 
see (28) (29); for study of reciprocal soly. of C and water see (30) (68). — C with H||0 ia 
claimed (35) to form a hydrate stable up to +2”. 

With ngaiiic compounds. [For studies on soly. of C in 35 org. solvents of various ty|Ms 
see (31); for soly. of C in cellosolve acetate (33), carbitol acetate (32) (33), diethylm 
glycol diethyl ether (32), tetiaethylene glycol dimethyl ether (32), and ietraethyleiie ^ynd 
diethyl ether (33) aee indie, refs.] 
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Bdvast Byamii CoMWinif a C 
(Bbb bIbo aMeotnpeB eimtaitdagC) 

if + Cfa; for f .p./oompn. data and diagram (variou oompoumfa and ontecticB are formed) 
Bee (21). 

+ CaffiPl for f.p./eompn. data and diag. (euteetio, f.p. •140.7°j conte. 

31.7 wt. % C) see (17). — 0 + CHCb (5:d050); for f.p./oompn. data and diag. (eateetiOf 
f.p. -108.4”, cants. 70.6 wt. % C) see |17); for data on b.p., Dp, and Uq./vapor equilibria 
see (34). — (? + CCU (SrSlCfO): for data on b.p., DP^ and liq./vapor equilibria see (34). — 
(? + Ifli-dic/doroeMane (3:£0SS): for f.p./compn. data see (19). — (? + 2,2-diehloropropane 
(S:7i40)- for f.p./oompn. data see |22|. 

<? + MnUj/l bromide: for f.p./oompn. data see |19). ^ (? + methylene ldi)brmide: for 
f.p./BODq>n. data see (19). 

C + methylene (dt)iodide: far f.p./compn. data see J19). 

C + dimethylaniline: for Dj^ and for 0-100% C see (23); for f.p./oompn. data and 
diagram (euteciio, m.p. -97.2”, conts. 91 wt. see (168). 

. Ternary Stbtemb Containing C 

(See also aaeotropcB containing C) 

C + CHClt + CCli: eyatem forms ternary eutectic, f.p. -111.4”, contg. 60 wt. % C + 
27.0 wt. 7o CHCli (3:5050) + 13.0 wt. % GCU (3:5100) (17). 

Binary Azeotropes Containing C 

C + HiP: C farms with aq. a const.-boilg. mixt., b.p. 38.1”, contg. 98.5 wt. % C (68). 

C + MtOH: C forms with MeOH (1 : 6120) a coiist.-boilg. misct., b.p. 39.2” (4) at 760 mm. 

(3) , contg. 92 wt. % (3), 94 wt. % (4) C. — C + ElOH: C forms with £tOH (1 : 6130} a 
comst-boilg. mixt., b.p. 41.0” at 760 mm. (3), contg. 96.5 wt. % (3) C.~C forms with 
formaldehyde dimethylacetai (1:0105) a const.-boilg. mixt., b.p. 45.0” (36), contg. (36) 
41 wt. % C, cf. (37). — ^ + aeetme: note that this system forms no azeotrope; note also 
that C is the only known liquid which with MeOH (see above) gives a const.-boilg. mixt. 
boilg. lower than acetone and at the same time not forming a binary azeotrope with acetone 

(4) . 

Ternary Azeotropes Containing C 
C + HsO -I- EtOH: forms no ternary azeotrope (68). 

C -H MeOH -I- acetone: this system forms no ternary azeotrope; for diseusaion see (4) (38). 
C + CHCh + aceUme: far discussion see (4). 

Other P&ysical Properties of C 

[For study of thermal conductivity of C see (39); for studies of heat capacity of C (40) 
as oaloulated from spectrosoopiG data (41) see indie, refs.; for studies of critical temp. ^ C 
(^) (15) (6) and method for its microdetermination (6) see indie, refs.; for ebuUiaecopie 
const., vis., 2.6” for 1000 g. C, sec (43).] 

[For stupes of adsorption of C on wood charcoal at 25” and 60” (44) or on oocosnut 
charcoal over rangp -31.5”_to 184” (45), on Al(OH)i gel (40), on Fe(OH), gel (47), on 
Ci^a (48) eee indie, refs,; C is preferentially adsorbed (42) by silica gd from its mixt. 
with CHGi (3:5060).] 

[For study of attempt to separate isotopes of (!!b by reversible fractional distn. of C 
see (49).] 





m uqcmM wiraflr>tu 

PMnotMtcbUi Amm 

C bis low toxidty oompared to otlier dxlarinaied bydmarbQii sdventa; tbe 
■Uowdile oonc. for 8 fan. daily expoaiire is 500 p!pm (50). [For atudy of relativa tndoHiy 
of C aee (511; for extenaive atudy of indiiBirial hypene aad toafadtj d C (togjothar iritfi 
12 Qitbar cfaloriiiated Bolvonts (52)) (53) (60) see indio. refi.; for study of C iipim rUDoing 
activity of male rat see (54).] 

USES OF C 

C is widely used as a solvent, as a fluid for refrigeration prooesses, and for moving 
water from other organic materials; examples of all these aspeots are dted bdow:. 

(For study of utility of G as solvent for the ozonisation of org. compds. see (10); foV use 
of *C as solvent for the extraction of vitamin A (55) or of soy-bean oil (56) see in^. nb.; 
for general studies (16) (57) (58) and patents (59) (60) (61) (62) (63) (64) (65) on uae ol C 
in refrigerating macfainea and systems see indie, refs.; for use of C in dstn. of water content 
of liquids ( 66 ) (67) or for prepn. of abs. EtOH ( 68 ) (60) (70) see indie, refs.] 

DETECTION OR DETERMINATION OF C 

(For detection of C in pres, of acetone (by means of Fujiwara color test with pyridine + 
NaOH) see (71); for distinction of C from CHOU (3:5050) and from CCI 4 (3:5100) by 
color testa see (^) (73) (also under 0 below).] 

[For detn. of C in blood by removal through aeration, pyrolytic deoompn. of C, and aDc. 
absorption of resultant HCl as directed see (74); for detn. of C, H, and Cl in 6 by combuSikm 
see (75). Note that the K. + H. Tri-Per Analyser, a recording ultra-violet photometer 
very useful for detn. of trichlorocthyleac (3:5170) and ietrachloroethylene (8:5460), is 
insenaitive (76) to C.] 

PREPARATION OR FORMATION OF C 

From methane. [The chlorination of CH4 under various conditions to yield C (ac- 
companied by more or lees CHgCl (3:7005), CHCb (3:5050), and CGI4 (3:5100)) has 
been extensively studied and no attempt will be made here to sift out details. For examines 
of leading scientific papers ((77)-(88), incl.) and patente ((89)-|96), inid.) see indie, r^,] 

From methyl chloilde. [The chlorination of MeCl to C has also been extensively studied; 
many of the relevant data are included in the papers end patenis on the chlorinatjoii of 
methane (see preceding paragraph)i to which should be added the following^patenti (91} 
(97) (98) (99) ( 100 ). Note patent (98) on separation of MeCl (3:7005) from C by hydredy- 
ais of former to MeOH ( 1 :0120) witb_Ca(OH )2 under press.] 

From chlorofenn. [For fornm. of C from CHCb (3:5050) by replacement of 1 chlorine 
by hydrogen using Zn + ale. HCl ( 101 ), Zn + AcOH (103), Zn dust + ale. NHg (102) ( 8 ) 
(2), A]/Hg + aq. (103), Ye + AcOH (103), or 8 i|Hg -f AlCla in absence of air (104) see 
iodic, refs.] 

From oubon tetrschloride. [For prepn. 0 ! C from GCU (3:5100) using aq. FeSOi + 
NaOH see (105).] 

From miacellaneoiu sources. [For prepn. or formn. of C from CHsli with Cli (fiist 
prepn. of C) (106) cf. (158); from polyoxymethylene with FCls in B.t. (107); from MeOH 
SsCh + Cb (108); or.from cUoroacetic add (3:1370) by electrochem. oxidn. (109) see 
indk. r^.] 

CHEMICAL BEHAVIOR OF C 

OxidalicA of C. [C with air at ord. temps, and press, does not give inflammable laiidi.; 
at temps, vapor of C becomes inflammable and ignites at 642” in ab, at 606” in Qi; 
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limiting oonenB. of C for inflammabiUty in 0^ ore 15.M6.4%; Ni does not greatly affect 
tbe lower limit of inflammability in Ost but greatly reduees the upper limit (110|. ^ For 
ctodly of inflammability of mixta, of 6 with Oft + air + CO, or Oft + N| + MeBr lee 
(111). — For effect of C on flash point of solventa soe (115).] 

[6 with atomic 0 givea (112) COCla (3:5000), Gls, HCl, COs + HjO; C with air over 
Clio at 450** gives |113} little COClft (3:5000); for study of Clreensitized photochem. 
tnddn. of C see (114).] _ 

Flooiinatiiin of C. [G with SbFj + cat. readily gives (126) (127) GH2F2, b.p. -61.6”, + 
CHjClF, b.p. -9.0;.l 

Oilnrinalion of C. [C with CI2 as directed (116) (117), nr G with HGl gaa + ur over 
CuGlt at 440*’ (118), giy^ CHCh (3:5050) and GCI4 (3:5100).] 

BiomiiiatlinL of C. [C with Bift cf. (158) in pres, of A1 gi\'eB (128) cf. (129) GHsBrCl + 
CHjBift [Beil. 1-67, Ii-(16), l2-(32)], b.p. 96.95" at 760 mm., f.p. -52.7”, Dj® = 2.48417, 
Eff -*2.49702 (130), — For an alternative synthesia of GH2Brft (88-90% yield) from 
GHBri with NasAsOa + NaOH sec (138).] 

QydndyBia of C. C on suitable hydrolysis yields formaldehyde (1:0145). |E.g., C 
with aq. in pres, of weakly alk. reacting aulUi auch as NaHCOg, NasHP04, NaOAc, etc., at 
165” under press. (119), or C + N2 over dry Nd^GOj at 310-320” (120), C with steam over 
activated carbon at 200-270” (121), C with aq. at 140-170” under presa. (122), G with 
Bteam at 550-850” over cat. (123), or G with steam over tin phosphate at 460” (124) gives 
formaldehyde (1:0145) + H(>1. Note that C on protracted htg. with aq. at 180” gives 
(125) formic acid (1:1005), McCl (3:7005), McOH (1:6120) HCl + GO.] 

Behavior with inorginic salts. |C with Nal in acetone htd. in press, bottle for 20 hrs. as 
directed (131), or C with Nal in acetone, MeOH, or EtOH at 120-130” under press. (132), 
givea (60% yield (131)) methylene (di)iodide |Bcil. 1-71, li-(18), i2-(37)], b.p. 151-153” 
cor. at 330 mm. (133), 88” at 39 pirn. (134), 66-67” at 11-12 mm. (24); exists in tw'o ciystn. 
forma, stable form, m.p. + 5.85” (135), mctastable form, m.p. 40” (136); = 3.3078 

(130); Di" » 3.3212 (130); » 3.;m5 (130); n}? = 1.74428 (130), — For an alternative 

synthesis of CH2IS (90-97% yield) from iodoform by treatment with Na3.\MUa -h NaOH 
see (137).) 

[C with 2 molea K2SO3 in aq. at 150-160° under press, gives (85% yield (139)) the di- 
potoaaium Bait of mcthanediaulfonic acid (methionicacid) [Boil. 1-579, li-(,303), l2-(644)].] 
[C with ale. AgNOa does not react even on stdg. for several days; note that while neitlier 
CHCb (3:5050) nor CCI4 (3:5100) reacts citlier, CHsCl (3:7005) gives a ppt. within 3 
hn. (140).] 

[For formn. of polymeric prnda. from reaction of C with metal sulfides or polysulfidea see 
(141); for study of photochem. reaction of C with H28 see (149).] 

Be^vior with metals. C (like many other polyhalogenated hydrocarbons) in presence 
of metallic K, Na, K/Na alloy, or even of certain other active metals explodes under the 
influence of mechanical or thermal shock. [For study of this characteristir (142), especially 
with regard to sensitivity toward Li, Na, K, Ca, Bt, Ba (143), see indie, refs.] 

[Note that C with molten sodium at 260-^” gives (144) G, H, and CH4, together with 
cmaller amts, of ethane, ethylene, and acetylene; note that G with Na vapor in pres, of H2 
gives (145) 92% CH4 + 8% ethylene, while C with Na vapor in N2 gives (145) almost 100% 
ethylene; for further studies of behavior of C with Najvapor see (14fl) (147). Note that 
attopts to obtain a free methylene radical (CH2) witli G + Na vapor have been unsucGesa- 
ful (148).] 

[For study of stability of various metab with respect to corrosion by C under various 
co^itimu see (15).] 
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Bditfior wltb wioui orKUik mctisti. [C with CO + AlGli at 260* snd 860 atm. 
proB. forShm. gives (160) chloraaoetyl ohloiide (3!S235];batC withCOj 006| orO(X% 
(8:6000) + cat. at 700^ gives (151) malonyl (di)ciiloride (8:0090).] 

|C with CA + AlCli gives (162) cf. (163) dipheayfanethaiie (1 : 7120); C with UAjobob 
AlCls gives (152) di-p-tolylmethanc [Beil. V-OIS, V]-(280), Vr(518)]i m.p. 28* (164)»h.p. 
302° GOT. at 768 mm. (154), Guscompanicd by considerable (152) (156) 2,7Hliiiiethyhffitliia» 
oene, m.p. 241° cor. |155}; C with o-xyleno (1:7430) + AlCU in aoetyfeno tetraohloride 
(3 :_57d0) as solvent gives (156) 2,3,6,7-tetramethylanthrai)eDfi, m.p. 299" (156); for behavior 
of C in pres, of AiCla with ?nrxylene (1 ; 7420) or with pseudocumene (1 : 7470) see {152).| 

[C with CH 2 Br^ + 5^10% KGl in pres, of moistened AlCls at 180° in s.t. for 16 hn. 
undergoes a rerlistribuiion reaction giving (157) a mnt. oontg. 33% C + 18% COffizii + 
60% ClCHsBr; C with CHsls similarly treated at 114” for 18 bn. gives (167) a mbt eontg. 
33% C -h 21 % CHala + 46% GlCHjI.] 

|C with NaCMe in s.t. at 100 ° (158), or vapor of C over NaOMe + pumioe at 200 * (87)^ 
gives formaldehyde dimethylacetal (1:0105); C + NaOEt in s.t. at 100 " (168), w 0 witii 
excess EtOH + calcd. amt. NaOll at 100-125° under press. (150), gives fonnaldehyde 
diethylaoetol (1 : 0135) ; for analogous behavior of other alcoholates (158) (150) or phcnolateB 
(158) sec indie. refs.J 

[C with ale. NHs at 125° in s.t. gives (160) hexamethylenetetramine [Beil. 1-583, Ir (306)]^ 
— C with McsNH in s.t. at 70° gives (161) &w-(dimethylamino]methane. ~ C with MesN 
in 90% D 43 Ctone at 55° or more slowly in ether undergoes a quatemisation reaiction giving 
trimethyi-chloromethyl-ammnnium chloride (constantB not detd.) (162).) 

® Beilstein test for halogen. Note that because of its low b.p. C often appean to fail 
in UeilRtuin copper gauze test for halogen compds.; in such cases use the modification 
descrilM^d by (163) (164), 

(g) Hydrolysis to formaldehyde. C (2 g.) in 10 % MeOH/alk. (20 ml.) boiled 20 min. 
under good reflux, subsequently acidified with dil. H 28 O 4 , gives soln. oantaing. Cl"* 
and formaldehyde (1:0145). 

(g) Color reaction with a-naphthol/cyclohexanol. C (1 drop) with 2 ml. of a 2% soln. 
of er-naphlliol (1:1500) in cyclohcxono] (1:6415) + 1 pellet of solid NaOH, bofled 
25 seconds iind cooled, gives (72) blue color; one portion of this blue soln. underlaid 
aitli equal volume 85% H 2 !S 04 , stood 1 minute and shaken, turns grcen-bluc; a seeoml 
portion of the alkaline blue soln. nridified with equal volume of AcOH ( 1 : 1010) stood 
1 minute and shaken becomes yellow. [Note that the alkaline boiling bIbo gives a 
blue color with CHCl^ (3:50EQ) and with CCI4 (3:5100) while other chloriliated 
solvents (?2) give yellow-brown, gray, or brown; in the H 2 S 04 acidification both CHCli 
and CCI4 give blue rather than green-blue; in the AcOH acidification CHCb gives an 
orange-yellow, CCI 4 a red color.) 

(g Color test with 8,7-dihydroxyna^tlxileae/cyclDhezanol. C (1 drop) with 2 ml. 
pure cycluhexanol (1:6415) + 1 pellet NaOH + a few mgms. 2,7-dihydroxyDaphthar 
iene htd. at 197° (b.p. of eibyleue glycol) for 45 seconds, decanted from undusoLved 
NaOH, cooled, and shaken with 2 ml. AcOH + 4 ml. 96% EtOH, gives steel-blue 
color ( 73 ). (Note that under these conditions CHQla (3:5050) gives a deep-red color 
while CCI4 (3:5100) gives a pale yellow brown.] 

(gl Color test with cyclopontanol. C (1 drop) in cyelopentanol (1 ml] with 1 pellet 
NaOH boiled 25 seconds, then shaken vigorously for 35 seconds, gives deep red colot; 
upon addition of 4 ml. 96% EtOH and shaking color intensifies or beoomeH reddish 
brown ( 73 ). [Note that after addn. of ak. CHCI 3 gives only a pale citron-yeUow or 
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ydlMiih bhnm ind that as titds w 2 Q% of C MB be ieteetod by tUi DeHi k CHCJi 
(73); CCI 4 pm (73) after addn. of ak. an intanae imNirowii.| 

— FMtealddirde dlKi4a|lit)i7lacetaI (methjdena di^oiaplit^l ether): unreportad. 
9 taauldehyde di^^iaphdijrkcatel (methylene di-#4iaphthyl ether): m.p. 131* (185), 
133-131’ (106). [ftom CHiIe with Na d-uphtholate leflu^ in ale. (105) (160) (187) ; 
not actually reported from C but preaumebly reiulting by above method if aome K1 
be added to refloxmg mirtuie of C + Na d-naphtholate in acetone. Note that thia 
ether fails (165) (167) to form any PkOH addition oompound.] 
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CHj 

ac%-(!>=cc!ii 


B,P. 45-46° (1) 


BeiL S.R. 11 


Note: G readily imdergoea allyl transpoaitioii ao that in reactions of C producta derived 
from the iaomeric l,14-trichloro-2-methyipropene-2 (3:5605} may be expected (1) (2) (3) 
[For prepn. of 6 (57% yield (1)) from ^^^-trichloro-lfli^butyl ale. (" Chloreione ”} 
(3:2662) by htg. to 200** with PA and dimethylaiiihne see |1).] [A 15% yield of the 
isomeric l,l,l-trichloro-2-methylpropene-2 (3:5605) together with some a-chlnroiaobutyric 
add (3:0235) are separated from C by redistUlation |1|,] 

C cm bydrolyda by boilg. 2 days with AgOH at 100“ under pressure rives (22% yield 
(2() 8,3-diGhloro-2-fflethylpropen-2ml-l, b.p. 7Sr-79'*, = 1.298, » 1.493. [Hie 

oonesp, ether, b.p. 129° at 11 mm., i)^ « 1.330, n? » 1.5108, is also formed in 22% 
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yidd ( 2 ).] The ila. may be dunotaiwd by ito y^itNbeiiKeto, 1141. U*, or iti IT* 

phenylouboffiete, iiLp. 64* (2). 

C on htg. with NeOAe + AcOH gives (2) S,8-dwUor»ft4pa41^|«e|)e|tt-2>yl emitote, 
b.p. 70* at 12 nun., D? - 1.257, n!l! 1.4718 (2). [Wth boOg. NaOH lUa eater laieBBF- 
atcn the oorrcap. ale. |2).] 

C with NaOEt gives in the odd 70% yield |2) of 3,3-diohloro-2->methylpnj|ien-2-yl ethyl 
ether, b.p. 56° at 12 mm., D? » 1.1285, » 1.4610 {2}. 

C in CHCI3, treated with Oa, then hydrolyzed gives o-chloroacetone (3:^425), b4i. 
60-62° at 50 mm. (1). 

(For reactns. of C with Gala and with CHiMgBr see (2).] 

(H 14,l,2,8-Pentachloro-2-methylpropane (3 : 1265) : m.p. SO.S** (2). [Fnm C by dimt 
treatment with Qz (2).] 

0 l,2-Dibromo-14,8-tficUoro-2-metliylpropane; m.p. 108° (2). [From C on wanning 
1 day with excess Brz, then dialg. at 12 mm. |2|.] 

0 3,3-Dichloro-2-fflethylpropai-2-yl p-nitrabenzoate: m.p. 91° (2). [From on 
boilg. with dil. ale. soln. of K p-nitrobenzoato (2).] 

3 .'5125 (1) Jacob, Bvll. soc, chim. (5) 7, 581-.586 (1940). (2) Kirrmann, Jacob, BvU, Me. oMm. 
(5) 7, 686-503 (1940). (3) Kirrmann, Jacob, Cmnpi. rend. 212, 1528-1520 (1036). 


; SOS 8 rraru-l,2-DlCHLOROBTHyLEll£ 

(tranz- Acetylene dichloride) 


Cl— C— H 

H-lj-a 


CiHiCU 


Bdl.l — 
lr( 78) 
Ii-(t88) 


B.P. F.P. 

[48.8-50.2° (55)1 -53.1* (34) 

48.8° atTSS nun. (1) -53.0* (12) 

48.4-40.4° at 741 mm. (2) -50.0° (1.3) 

48..15’ at 780 mm. (3) (4) (13) 

48.3° at 760 mm. (5) 

48.3-48.4° at 769 mm. (6) 

47.85-47.87* at 769.6 mm. (7) 

47.5* (8) 

47.48° (9) 

47.3° (10) 

47.3° at 746 mm. (11) 

48.80-47.87° at 769.6 mm. (27) 


= 1.3489 (1) 

« 1.43060 (7) 
Dj* ° 1.3560(1) 

ng - 1.44063 (6) 

D}? = 1.3651 (3) 

1.3650 a) 

1.44908 (3) 


See also both ciz-l ,2-dichloroethylene (3:5042) and ordinary (mixt. of etz and tnnu) 
1,2-dichloroeihylene (3:5030); the following text is reBtricted to studies on substantially 
pure (rona stereoisomer. 

Note carefuUy tliat i,2-dichloroethylene is not the same as ethylene (di)chloride (3:5130) 
(there arc an almost incredible number of errors in the literature invdving this point); 
neither is it the same as the now very important 1,1-dichloroethylene (vinylidene (di)- 
fshloride) (3:5005). 

GENERAL DATA ON C 

Note that sulwlantially pure C is comml. solvent in TJ.S.A. under designation “ Di 48 ” 
(referring to the two chlorine atoms and the b.p.). (For study of thermal conductivity 
and for tabulation of constants of comml. C see (14), — For toxicity of C sse (36) (15). — 
For use of G in extraction of caffeine from coffee see (16).l 
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[For data on vap. pm. of C over range 2B-4B.8” see {!).] 

Hairy lyMomi coolg. C. (Bee also below under ueotropee.) (C + ou-l|S-dieUoio>- 
ettqdene (8: 60ti) j for use of in detn. of eompn. of Duid;. see (7); for f.p./eoaipB. data 
(euteotic, f.p. -91** contg. about 29% C) see (12|. — For f.p./oompn. data on biPaary 
systems C + ethylene diehloride (3:51^)j C + 1,1,2,2-tetrBchloroethane (acetylene tetra- 
chloride) (3:5750), or C + ethylene dibromide see (12). — For f.p./oompn. data on 
syetem C + CsHb (1:7400) see (34). — For study of soly. of various other cMrons uomen 
in C see (5).] 

Aieotiin»ea oontg. C. Binary assofropes. C with aq. forms a coD 8 t.-bQilg. mint., 
b.p. 45.3", oontg. 9B.1% C (38) (39). — C with EtOH (1:6130) forms a oonst-boilg. mixt., 
b.p. 40.5" at 760 mm. (17) (38) (39), oontg. 94.5% (38) (39) 88.2 mole % (17) C. 

Tsmory aseofropes. C with EtOH (1 : 6130) + aq. forms a const.«boilg. mixt, b.p. 
44.4", oontg. 94.5% C + 4.4% EtOH + 1 . 1 % aq. (38) (39). 

PREPARATION OF C 

Pure 0 is usually obtd. by careful fractional distillation at ord. press, of the mixt. of the 
cig gnd trans stereoisomers comprising ord. 1 , 2 -dichloroethylrne (3:5030) [for brief com- 
ments on this mode of sepn. see (1) (2) (3) (5) ( 6 ) (7) ( 8 ) (9) (11); note that some workers 
( 11 ) recommend distn. m atmosphere of CO 2 . — For detn. of % eompn. of mixta, of C 
with its stereoisamer by means of ni) see (7); by means of dielectric constant see (7) (19).] 
[For study of possibility of sepn. of C from its stereoisomer by differential adsorption 
on silica gel see (18).] 

[For prepn. of C from 1 , 1 , 2 , 2 -tetrBChloroethaiie (acetylene tetrachloride) (3:5750) by 
splitting out 2 adjacent chlorine atoms with Zn + EtOH (followed by fractionation of 
crude C) see (19); for prepn. of C from 3,4-dic)iloro-2-methylbuien-3-ol-2 by slow addn. 
to 85% KOH at 175-180° (acetone is also ^rmed) see (37).] 

[For patents on prepn, of almost pure C from acetylene with Qs by controlled reaction 
over pumice contg. GuQs at 200-240" ( 20 ) or over activated carbon at 40" (21) see indie, 
refs.] 

ISOMERIZATION OF C 

C under the influence of heat, light, or various catalysts in part isomerises to cu- 1 , 2 - 
dichloroethylene (3:5042). — (For study of thermal isomerisation of C in vapor phase at 
185-275" (22), up to 350" (19), up to 975" (23), in liq. phase or in various solos. (11) see 
indie, refs.; note that the equilibrium mixt. at 300" coots. 39.2 ± 0.7% C, at 350" coots. 
40.6 ± 0.3% C (19), at 975" conts. 47.7% C (23). — For study of kinetics of thermal 
isomerization of C see (7) (24).] 

[For patent on iscHnerization of pure C to a mixt. contg, 65-70% of the cis stereoisiimer 
(3:5042) by means of a small amt. Brr at 30" or above in pres, of cat. or in vapor phase at 
not over 300" see (25) ef. (7). — For patent on thermal isomerization of C see (26).] 

CHEMICAL BEHAVIOR OF G 

Rieietim with Inorganic compda. C (in vapor phase at 80-95" in liipit of 4360 A (27)) 
with CI 2 adds 1 mole halogen yielding 1 , 1 , 2 , 2 -tetrachloroethane (aoetylene tetrachloride) 
(3:5750). 

G with Bn in light adds 1 mole halogen yielding (28) (3) (29) l, 2 -dibromo-l, 2 -diohlQix>- 
ethane [Beil. 1-93, lr(29), Ir(64)], b.p. 195" at 760 mm. (13) (30), b.p. 79.0-79.5" at 16 
mm. (3). — [For extensive study of the resultant equilibrium see (28); for study of in- 
fluenee of 0| snd other faoton see (28); for study of kinetics in CCI 4 sc^. see (31) (32). 
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-» Note tliat nfe of wUn. «( But dther diiBotijr « k OCk tolB. i» turn iw gWt fir 

an for tbe ateeciaoiimo cu fona {i\ 5042) {3).) 

(C with ale. KOH ajditB out 1 HO ykdding chkiroaoety]^ (3:7000); ^ote, howewar, 
that rate of reactn. with G ia only about Ho ae fast aa for its cis stereoisQmer (3:5042) (3)J 
G with aq, NaOH/Hg(GN )2 behaves quite differently from its cm stereoisomer (3:5042); 
on shdcing at room temp, with specified (8) oonens. of leagt, C shows signs of reacta. qnly 
after 3 hn. (instead of H hr. as for the stereoisomer) and suffers reptaeement of 1 Hatam 
per mole by mercury forming mercury Ms-Ca^^chloroethyleiiicle) Bg(CCL m CHCI)jb 
m.p. 50.3°, insol. aq., but very sol. CHQ|, ether, or acetone, together other, iqose 
complex derivatives. — Gf. the entirely different behavior of the cii steieoisomer (3:5042). 

G with PtCU in CsH« at 40-60° for 3 hrs. evdves HQ and on cooling separates a ffhw 
oryst, of (rans-l,2-dichloroethyleii6 platinous chloride, Cl.CH -> CH.C!l.PtC3s, m.p« ISff-' 
100° (33); note tliat the da stereoisomer by similar treatment gives only gums (33). 

Kesctions with organic compds. (C with CsHs + Al/Hg at 0° gives same prods, sa 
does the ord. (mixture) 1,2-^chloFoethylene (3:5030) (presumably indicating partial 
isomerization of G); these prods, indude dibenzyl, tiiphenylethane, tetraphenylethane, 
etc. |6).l 

115138 ID Hers, Hathmann. Chm. ZtQ. 37, 622 (1913). (2) Walker, Trana, Para ay ffoa. », 
1434 (1935). |3| Chavanoe, Cmpt rend. 154, 776-777 (1912); Cent. 1M3, I 1589; BuS. Ms. 
ehim. Bely. 31, 289- 294 (1912); Cent. 1313, H 1006; BvU. aoc. dim. Bdo. 38. 234-^240 (1914); 
Cent. 1314, II 1144. (4) Bonino, BrUhl, Gasut. ehim. Ud. 63, 648-649 (1929); Z. Phynk IS, 196 
(1929). |5) Lebrun, BvU. aoc. ckim. Belg. S3, 423-433 (1930). (6) BCenken, Bistet, Bee. 
(ms. ehim, 33, 197-203 (1913). |7) Jones, Taylor, J. Am. Chm. Soc. 33, 34SQ-3485 (1940). 
(8) FitiGibbon, J. Hirtn. iSoe. 1388, 1218-1222. (9) Ebert, Ball, Z. phynk. Chm. A-113, 451* 
452 (1931). (lO) Mahncke, Noyes, J. C/im. Phys. I, 536 (1935). 

(11) Wood, Dickinson, J. Am. Chm. Soc. 31, 3259-3263 (1^9). (12) Timmermans, BulL 
aoe. ehim. Bely. U 1S4-187 (1927). |13| Timmemiaiis, BvU. aoc. chim. Bdy. 37, 334-343 (1913) ; 
Cent. 1314, I 618. (14) Bates, ^ Hasiard, Palmer. Ind. Eng. Chm. 31, 375-376 (1941). (15} 
Fereuson, A^aTuni 137, 3C1-362 (1936). (16) Coffex, A. G., Swiss 162,726, Sept. 1, 1933; Cent. 
1933, 11 3036. {17) Lecat, ** L'Azeotropism." BniBSels, 1918, Lerat No. 339. (lE^ Hesse, 
Tachachotin, A'a(vm*usfn«rMli!n 33, 387-392 (1942); Cent. 1343, II 1325; C.A. 37, 6211 (1943). 
(19) Olson, Marouej', J. Am. Chm. Boc. 56, 1320-1322 (1934). (20) Consortium fUr P^ktro- 
chem. Ind., Brit. 3G6.348, Feb. 25, 1932; French 714,995, Nov. 23, 1931; Cent IM, I 3345; 
C.A. 3i, 1624 (1932) ; (3cr. 556,373, Ma^' 10, 1930; C.A. 36. 5106 (1932). 

(21) Buppert, Fisrhor, Voieti Ilennie (to I.G.), l’.H. 1,868,077, July 19, 1932; CJL. 36, 5106 
(1932); Brit. 310,964, June 26, 1029; Cfnt. 1136, U 2957. Ger. 553,140, Sept 30, 1932; Cent. 
1113, II 3303: French 674,254, Jan. 27, 1930; Cmi. 1066, 1 3820; Swiss 141,520; Cent. Ittl, { 
1823. (22) Wood, Stev'cnson, J. Am. Chm. Soc. 63, 1650-1653 (1041). {23) Maroney, J. 
Am. Chm. Soc. 37, 2397-2398 (1935). (24) Tamamuri, Akiyama, Z. El^ochefn. 47, 340-345 
(1941); C.A. 83, 6859 (1941). (25) Mugdaii, Rost (to Consortium fOr Elektrochem. Ind,), 
Ger. 595,464, April 11, 1034; Cmi. 1385, 1 2599; C.A. 38. 4072 (1934). (26) Fertoch (to LG.), 
Ger. 610,576, Ort 20, 1930; Cent 1331, 1 151; C.A. 36. 965 (1931). (27) MllUer, Schumacher, 
Z. phyaik. Chm. B-13, 285-207 (1035). (28) MlUler, ^umocher, Z. phyaik, Chm. B-43, 327- 
345 (1939). (20) Verhoogen, BvU. aoe. ehim. Bdy. 54,! 434-456 (1925). (30) van der Wsile, 
BuU. aoe. chim. Bely. 38, 307 (1914). 

(31) Hers. Rathmann, Ber. 45, 2589 (1913). (32) Bruner, Fiachler, Z. Elektroehm. 31, 84 
(1914). (33) Kharsarh, Asford, J. Am. Chm. Soc. 68, 1737-1738 (1936). (34) Band, Jay. 
Compt. rend. 156, 1687-1690 (1910); BvU. m. ehim. (4) 3. 119 (1011); Ann. ehim. (8) 37, 96 
(1912). (35) Awberry, Griffiths. Proe. Phyt. Soc. (London) 48, 370 (1036). (36) Lehman, 
BefamidtpRehl, Arch. Hyg. Bdkt. 113, 131-268 (1936); C.A. 51, 477 (1937); not in Cent. (37) 
Petrov. J. Gm. Chm. iU.S.S.R.) IS, 331-338 (1943); C.A. 58, 1468 (1944). (38) Chavanne, 
BuU. aoe. ehim. Bdg. 37, 206-209 (1013) ; Cent, lill, II 1376; C.A. 8, 1105 (1914). (30) Gowinf- 
Boopes, Anatyai 33, 6 (1914). 
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8:5080 l^-DlCBLOROBTHfUBIE^ aid. C|H|C1| 

(Aoetylene diehloride} / nixt. q q g 

hA-CI H-i-Cl 

EM tnVM 

(S:BOil) (3:8088) 


BaiLI- 187 

11- ( 77) 

12- (158) 


Hie teit under this heading refers to the ordinary mixt. of the two individual stercoiso- 
meric forms, viz., eia-l,2-dichloroethylene (3 : 5042) and frans-l,2-dichlDroGthylene (3 : 5028). 
fiouje the proportion of the two stereoisomers differs according to conditions and previous 
treatment no definite physical constants can be given, and those for each pure stereoisomer 
should be consulted. 

Note CBxefuUy that l,2^ichloroethylene is not the same as ethylene (di)cliloride (3 : 5130) 
(there are an almost incredible number of errors in the literature involving this point); 
neither is it the same os l,l^ichloroethylene (vinylidene (di)chloride) (3:5005). 

Furthermore note that some confusion exists in the literature on the relationship between 
the two isomers; the high-boilg. stereoisomer (3:5042) is now definitely regarded os the 
eu form and the lower-boilg. stereoisomer (3:5028) as the trana] lui^'ever, some records 
(including “ International Critical Tables ") liave inverted these designations. 


PHYSICAL DATA ON C 

Genefil. Ordinary comml. C consists of a mixt. of the two stereoisomers; by careful 
fractional distn. the two stereoisomers can be separated (for references see text of the two 
pure stereoisomers). ~ An equilibrium mixt. eontg. about 20% of the lower-boilg. (frana) 
(3:5028) and 80% of the higher-builg. (cia) (3:5042) forms can be obtd. from either by 
treatment at ord. temp, in sunlight uith 1 - 2 % Brs (for data on thermal isomerization see 
text of both individual sterenisumers). — Note also that the two pure stert^oisomors (q-v.) 
form a eutectic, f.p. —91°, contg. about 29% (rnns 7 cis forms. 

Solubility relationships of C. Soly. of C in aq. is 0,8 ml. per 100 ml. aq. at ord. temp. 
(1). — [For Boly. of Is in C over range 11-25° (2) and use of such solns. in detn. In number 
of oils and fats (3| (4) see indie, refs. — Tor solv. puvtcr of C for various org. cpds. see 
15) ( 6 ).l 

Inflommahility of C. G with air forms explosive mixt. in range contg. 3.3-15.3%, C (7); 
0.7-12.8% C ( 6 ), [For studies of influence of vapors of C on mixts. of air with CH 4 ( 8 ), 
acetylene ( 10 ), CO (10) ( 12 ), or Hi ( 10 ) see indie, refs.) 

IfisceUaneous data. [Ebullioscopic const, of 0 (fur I mole solute in 100 g. C) - 29.G 
114).] 

USES OP C 

[For use of C as solv. for fats and oils (15), as refrigerating liquids (16) (17) (18) (19) 
( 20 ) ( 21 ), for extraction of caffeine from coffee ( 22 ), for dehydration (concentration) of 
propionio acid from aq. solmt. (23), for sepn. of 0 - and p-isomers of various phenols (24), 
in dewaxing of mineral lubricating oils (25), for pretreatment in dyeing of c^ulose esters 
and ethers (26) see indie, refs.] 


PHYSIOLOGICAL BEHAVIOR OF C 

C acts as an anesthetic and narcotic, but full treatment of this aspect is beyond the 
soqie of this work; for lead references, however, see below. 

Tokity of & [For studies on toxicity of C see (27) (28) (29) (30) (31); for studies of 
narcotic action (31) (33) (34) (35) (36) sec indie, refs.] 
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ABUMpdc nd Adafaetut fcoft. «f C< {For BtwSea df 6 from <ida vuifpsistata (57) 

(38) (1).] 

DETERMINATION OF O 

C ia detd. by eonvenion of ito halogen by pyrolytie or by chem. meug oomidBtely to 
chloiide ion followed by either volumetric or gravimetric detn. of the latter. 

[For delQ. of^C by methods involving pyrolytic deoompn. of 6 see |3Q| (40) of. (41 |J 

pi'or deio. of C by methods involving decompn. of C with Na + ethanolamine in dioxane 
see (42) cf. (43).] 

[For detn. of C by means of HgS 04 catslysed addn, of Brt (from bromide/bromate 
soln.) to its unsatd. linkage aeo (44).] 

PREPARATION OF C 

From various polycblor^thanes. From l,l,St£-idraMiroethane {acetykne MradMde) 
(3:5760), [For prepn. of C from acetylene tetrachloride by removal of 2 chlorine atomq 
with Ha over Ni at 300-320^ (45), with Fe or A1 + aq. (46) (47) or Zn + aq. (47) (4S>, 
with acetylene over hydrogenating cat (such as Ni) on activated carbon at 350^ (46) 
preferably in pres, of aq. vapor (50), or by electrolytic reduction in pres, of ZnOli (51) 
cf. (52) sec indie, refs. — Note that C is also one of the prods, of pyrolysis of acetylene 
tctracliloride over pumico at 700° (53).] 

From IJJfS-'kirachloroelhane (3:5565), [For prepn. of G from unsym.-tetrachloroetluine 
with acetylene over hydrogenating cat. (such as Ni) on activated carbon at 350” (491 
preferably in pres, of aq. va^xir (50) see indie, refs.; note that mechanism yielding this 
result ia unknown.] 

From lJ,34rirhh>roe(lme (3:5330). [For prepn. of C from 1,1,2-trichloroethane (by 
loss of IlCl) over CuCb on pumice at 400° (54) or with MeOH over Al 2 C)s at 290” (MeCl 
(3:7005) is also formed) (55) sets indie, refs.] 

From 1,8-dichloToelhanp (3:5130). [For formn. of C (22% yield) together with other 
prods, from ethylene (di)rhluride with Gls in pres, of AlCh/NaCl/FeClj at 400-^^ 
see (56).l 

Ftom various mized-halogenated ethanes. [For formn. of C from l,2-dibromo-l,2- 
dicliloroethane [Deil. 1-93, li-(29), l2-(ri4)] by removal of 2 Br nith Zn in ale. (57) or with 
Hs over Ni at 300-320° (45) see indie, refs.; from 2-brnmo-l,l,2-trich]oroethane (by 
elimination of Rr-(3) with Zn dust in boilg. ale. (58) (59) or from 2-iod(>-l,l,2-trichloro- 
cthane on diutn. at atm. prdss. (6U) see indie, refs.) 

From acetylene. WUh rJilorine. [Starting from aeetylene the addition of 1 mole of 
CI 2 yields C to whicli further addu. of Gli gives 1,1,2,2-totrachlorocthane (acetylene tetra- 
chloride) (3:5750); for this reason most of the processes for prepn. of the latter qxl. by 
this method yield (or may be made to yield) G as a by-product. Since the patents on 
Uie addn. of chlorine ia acetylene have been extensively cited under the text of 1,1^^ 
tetrachloroetliane (3:5750) (prepn. from acetylene), refer to that compound; however, 
see also (61) (62) (63).] 

With other reigents. [For formn. of C from acetylene with SbClt (64) (65) cf. (57), 
with SbCHU + SbCb (66), or with aq. ICl soln. (57), see indie, refs.] 

CHEMICAL BEHAVIOR OF C 

Pyrolysis of C. [C in s.t. at 360° fur 10 hn. is eompletely decomposed (64) into eaibon 
+ HQ.] (See also above under detn. of C.) 

Oridsti«n of £. [C with Oi in pres, of suitable cat. (e.g., Br 2 or H 2 SO 4 } givee (67) 
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chloroacetyl chloride (3:fi235). — C with Qi + N 2 in ultrarvidet light evolvn HQ but 
yields (68) only TeBinonis (perhaps pblymerisatHin) products.] 

[Fbr study of rate of reaotn. d C (in AcOH) with Oi see (69),] 

(Note that C with NH| + air Ofver Pt/Rh cat. at gives (70) HCN.j 

[C with air over (stron^y chlorinated) CHiO at 450*" gives (76) much phosgene (3:5000),] 
Stahllizatloa of C. [For stahilization of C by addn. of small amts, of ale. NH| (71)| 
with EtaN (72), or with various phenols, amines, and aminophenols (73), see indie, refs.] 
( 8 ae also under ooiresp. subtopic of l,l,2>trichloroeihyleDe (3:5170).) 

PUlymeiization of C. [C in the pres, of dibenzoyl peroxide (or other org. perondes) 
on htg. under press, reacts with itself srielding mainly (74) a dimer, viz., I,3,4j4-tetrsr 
chlorobuteno-1 (3:9058), accompanied by other prods.] 

[For study of influrnce of radiation of 1980-1860 A (from A 1 arc) and accompanying 
polymerization see (75).] 

Reaction with halogens. Behavior of C with Ck. [C adds 1 mole Gb giving (60% 
yield (58)) 1 , 1 , 2 , 2 -ietrachloroethane (3:5750); for study of this reactn. in light of 4360 
A see (77).] (to also under the individual ris- (3: 5042) and iraw- (3: 5028) stereoisomers.) 

Behavior with Br^. [C adds 1 mole giving (60) (57) l,2-dibroni(>-l,2-diDhlorocthane 
(Bdl. 1-03, Ii-(29}, Is-(64)], b.p. 195" at 760 mm. (78) (59), b.p. 79.0-79.5" at 15 mm. (79); 
for study of photochem. addn. of Bn in gas pliase (80) (81) and in CCI 4 soln. (81) (82) in 
Bunlighi |83) (84) soe indie, refs.] 

Behavior with ICL [G in CHCb adds ICl in sunlight yielding (60) 2-iodo-l,l,2-trich]oro- 
ethane, b.p. 77" at 9 nmi., Dl^ = 2.2760 (60).] 

Rosetioa with halogen hydrides. Reaction HCl. |C in the absence nf cat. does 
not add dry HCl; C with dry HCl in the pres, of small amts. AlCls at 30-40" gives 
(87% yield ( 86 )) (85) (104) ],],2*tricliloroelliane (3:5330) accompanied (85) by 1, 1,2,3, 4- 
pentachlorobutane (3*0750); tliis latter prod, and doubtless various others appear to bo 
formed in the pres, of the AICI 3 by various eondensalions among the various organic 
materials (see below),] 

Reaction with H2SO4. [0 is only slightly attacked at 20 " by either 857c or 96 7o H 2 HO 4 
and no polymerization occurs |S7); nn running the H38O4 layer into 10 vols. of cold aq. 
qual. evidence of furmn. of chloroucetaldchyde (3:7212) was obtd. (87). with cone. 
HsSOi is unchanged up to 120 " but ut higher bemijs. carbonizes without evidence ul formn. 
of ehloroaoetaldehyde ( 88 ).] 

[However, C with fuming H 28 O 4 (50% SOg) or C with 80i followed by aq. gives ( 88 ) 
|89| ohloroacetaldchydesuironic acid from which htg. with 80% H 2 SO 4 gives (H 8 | (89) 
ehloroaoetaldehyde (3 : 72 12 j .] 

Bduvior with alk^. [C with ale. KOH (90) (91) loses 1 HCl yielding chbroacetylcne 
(3:7000); this prod, sometimes (92) (93) causes spontnneouB ignition of tlic s^^stem es- 
pecially when its ale. sob. comes m contact with air in cleaning the reaction tok (91).] 
(See also under the individual ci's- (3:5042) and trans- (3:5028) stcTBoiBomers.) 

[Note that C with ale. NaKH does not react even after 6 hra. reflux. (92).] 

Behavior with RHg. [C with liq. NHj under hig^ press, reacts only very sUg^tly although 
asmsll amt of chloroaoetylenc (3:7000) (from loss of HCl) is formed (04).] 

Behavior with metals. [For study of corrosion of common metals by C see (5).] 
Behavior with other bofginlc reactants. [C with liq. nitr^d chloride (CINO2) in B.t. 
at 100" for 3 his. gives by addn. to unsatd. Imkage (67% yield (05)) 2-nitro-l,l,2-trichIoro- 
ethane, pale yeL oil, b.p. 63" at 13 mm. — C cautiously added to 4 vols. of a mixt. of cone, 
-f fumg. HNOs and wanned gives (96) a small amt. of nitro-triohloromethane (chloro* 
I»orb).— C with liq. N2O4 at ord. temp, for 24 hrs. in an UMealad tube (use of sealed tube 
leads to serious explosions) reacts (96) to give a little oxalic add dihydrate (1:0445) to- 
gether with an unidentified lacfaiymatory oil.] 
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WlCh JiytlmiAoiia. [C (1 mok) with cyd^^taidieiie (1 nctole} (1:6030) in fl.t. ^ 
180-160° for 15 hn, (97) two Dieb-Ald» type addu^ — For iwto. of C mth 
GA + Al/Hg see under mdividual cm- (3:5042) and from- (3:5028) atemieoinen.] 

With olto cUorinated hydroeirbons. (For leaciioii of 6 with itaelf eee above iioder 
potymerisation.) 

With melhyleM (di)MtndA (5:5080). [C (1 wt pt) with CH 2 CI 2 <3 wi pta.) + AlCb 
(0.3 wt pt) at 40° for 8 hra. gives (24% yield (08)) l,l,2p3-tetiadi)oreprD^ 0:8095)1. 

With cUoro/orm [S:6060). [C (1 wt. pt) with GHCli (3 wt. pta.) + AlOa (0.25 
wt. pfc.) flt.iiTed with sand for 20 hrs. at 30° (09) cf. (100) (101) (102) gives (yielde: 03% 
(99), 70-75% at 50° (100), 46% at 17° in 22 bn. (100)) l,l,2,3,3-pentachk)ioprop^ 
(3;^M 

With carbon ietra€hloride (3:6100), [C with CCli + ALClg gives (101) (102) cf. (103) 
1,1,1,2,3,3-hexachloropropane (3:6460); for reactn. of this system yielding heptadihiie- 
pentenes sec (103).] 

With lJtB4nchloroethane (3:6330). |C with 1,1,2-trichloroeifaaoe + Aids (1%) at 
35-40° for 5 days gives (104) two diastereoisomcric l,l,2,3,4*pentachlorobutBJ]es; via.^ 
liq. (3:9068) and solid (3:0750).] 

With ljl,3j34etraf:hloroethane (acetylene tetrachloride) (3:6750). [C with acetylene 
tetrachloride + AlCla gives a mbet. from which can be isolated only (104) solid 1, 1,2,3,^ 
pcntacblorobutaoe (3 : 0750) .] 

With lJJt84etrachkroelhane (3:6555), [C with unsym.-tetracblDroethane -|- Aids at 
40° for 10 (lays givtw (104) l,l,l,4,4-pcntacblorobuieDe-2 (3:9054).] 

With pentachlorofthane (3:5880). [C with pontachlorocthane + Alda at 40* for 12 
days presumably brat forms both 1,1,2,2,3,4,4-heptachlorobutane (3:9056) and 1, 1,1, 2, 8,4,4- 
heptachlorobutano, but the latter loses Hd and by further reaction and/or reatiiificBtioa 
is lost in the accompanying resins (104); the HCl thus split out adds (in the proa, of AlCla) 
to C yielding 1,1,2-trichloroeUiane wliich then condenses with more C as stated above 
(104).] 

WiOi hexachtoropropene (3:8370), [C inih hexachloropropene + Aids in CHsGla soln, 
yields (105) a single J,1,2,3,3,4,5,5-octachloropentcnc-l, b.p. 145-147° at 11 mm., 113- 
113.5° at 2 mm., /^i « 1-749, nS » 1-5607 (105). This prod, with none. HsSOa gjvefl 
(80% yield (105)) a mixt. of pcntachlorobutenecarboxylic acids (105).] 

Bhhavior with organic OH or SH derive. |C (1 mole) with GsHbSH (2 motes) in ate. 
KOH (2.6 moles) refluxed H hr. gives (yield not stated (106)) l,2-bM-(ethylthio)ethyteDB, 
b.p^ 170° at 13 mm.] 

[C (1 mole) with benzyl mercaptan (2 moles) in ale* KOH refluxed 7 hrs. gives (ytehi 
not stated (106)) l,2-bM-(benzy]thio}ethylene, white ndls. from ale. or AcOH, m.p. 61*; 
this prod, in CSi adds 1 Brs giving l,2-dibromo-l,2-bM-(benzyltluo)ethane, ndls* from 
ether, m.p. 73-74°.l 

[C (1 mole) with thiophenol (2 moles) in ale. NaOEt (2 motes) refluxed 24 hrs., poured 
into aq., gives (yield not stated (108)) l,2-hM^(phenylthio)ethylene, b.p. 235-242° at 780 
pi. from It. pet., m.p. 62°.| 

6 (1 mole) with p-tolylmercaptsa (2 moles) in 7% ale. KOH refluxed 3 hrs. gives (90% 
yield (107)) l,2-bM-(p4olylthio]ethytene, ndls. from ale., m.p. 93°; this prod, in C^Ck 
adds 1 mole ^ giving (100% yield) l,2-dibromo-l,2-hM*(p-tolylthio)ethwe, cryst. hrom 
pet. ether, m.p. 72° (107). 

[For analogous reaetn. with G of o-nitrothiqphenol or p-nitrothiophenol see (106).] 

[C <1 mote) with an alk. salt of thiosalieylie add (o-mercaptobenzoic acid) reaets aindteiiy 
giving (309) (110) of. (Ill) (112) l,2-5i^(^«aiboxypheDylthio)ethylene (“ 5f,i9-viBytena- 
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bi^thi€ 8 Blii 7 lio acid ”) [Beil. X-12ft, Xr(55)l; tfau prod, with EOH/NaOH at 22a-230‘> 
gives |U3) 3-hydnn^oiiaphtheDe (thioindoxyl) [Beil. XVll-119j XVlli-(60)], or by 
aoto. d add oonden^ agents (e.g.| fuming H 2 S 04 j GSOiH, cte.) yields U14) the im- 
portant djreetuff thioindigo [Bei]. XlX-177, XKr (600).] — Note that the oorresp. condens. 
of C with salicylic acid (o-hydroxybenaoic add] or with antbranilic add (o-aminobenzoic 
add) canrwt be effected |112).| 

Behavior with other misc. organic reactants. [C with paraformaldohydo (1 :0080) + 
cone. H 9 SO 4 gives (115) a resin (cf. behavior of ljl,2-trichloroethylenQ (3:5170)].] 
iC (1 mole) with EtMgBr (2 moles) yidds (116) C 9 H 1 + BrMgC^C-MgBr -|- MgGa.] 
[C does not (117) react with acetyl iodide even after 150 days at 25‘.] 

COLOR TESTS FOR C 

Color test with a-aaphthdl/cydohezanol. C (1 drop) with 2 ml. of a 2% soln. d 
oHoaphthol (1:1500) in cydohexanol (1:6415) + 2 pellets solid NaOH boiled 25 
seconds, cooled, gives after addiiicatinn with AcOH or 85% H 28 O 4 , stdg, 1 min., 
and shaking a violet or red-violet color (118). — [Note that under these conditions 
the response gi\'en by mcthyleno (di)chloridc (3:5020) is green-blue; by both CHCU 
(3:5050) and CCI 4 (3:5100) is intense blur; by LMichlorocthane (ethylene dichloride] 
(3:5130) is colorless to pale green; by 1,1,2,2-tetrachluroeihanc (acetylene tetra- 
chloride) (3:5750) is intense green-blue; by pentachlorocthanc (3:5880) is gray-green; 
by 1,1,2-trichloroethylcne (3:5170) is intense green-blue; and by tetrachlorocthylene 
(3:5460) is green (118).] 

Mercury bu«(Gliloroacetylide] Hg(— -C^C-^COz. Shining white pi. from hot 

CHCU; although reported to melt at 185^ (119) (120) (121) has also been found |122| 
to explode with great violence well below that tcm]K;raturc, i.c., 174-175'* (122). [From 
C with aq. Hg(CN )2 + KOH on shaking at room temp. (91) (123) for 48 hrs, (119), 
or from C in ole. run into n stirred aq. soln. of llgCU + Na( 'N -h KOH (120), or from 
C shaken with an aq. soln. of HgO + NaCN -f NaOH (122). — Note, however, that 
in fact this prod, results only from the highrr-lKiilg. (ris) stereoisomer of C (3:5042) 
and that the lower-boilg. (trans) stereoisomer (3:5028) relicts much more .slowly 
and quite differently to yieid mcroury 5i9-(tt,j^^-(ljchloriH^thylemde), m.p. 50.3** (122). 
— Note further tlmt by the above treatment 1,1,2-trieiJoruethylcDO (3:5170) gives 
merouiy bis-(trichloroethylenidc), m.p. 83**, but this prod, is much more sol. in (.'HCU 
than Uie analogous material from C (for use in detect, of C in pres, of 1,1,2-trichloro- 
ethylcne see (123)).] 
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(01) Chem. Fabrik Gricaheim Elektron, Ger. 254,069, Nov. 22, 1912; Cent. IfU, 1 83; Cd. 7. 
869 (191.3); Ger. 264,006, Bepl. 10, 1013, CM 1812, II 1178; C.A. 8, 211 (1014). (62) KUn 
(to Ruhr Chemie, A.G.}, Giv. 613,607, May 23, 1035; Cent. 1M6, II 1256; C.A. 98, 8007 (1935). 
(63) I.G., Swiaa 21.3,747, June 3, 1041; Crnt. 1942, 1 2706; not in C.A. (64) BeKlidot, Jung- 
fleiadi, CtmpL rend. 81; 642 (1869); Ann. tSuppi. 7, 253-254 (1870). (65) Langguth, CAunta 
i indtulrie », 22-25 (1931) . (66) Tompkina. Ger. 196,324, March 1 9, 1908; C.A . 9, 2289 (1908). 
(67) Conmrtium fOr Elektrorhem. Ind., Ger. 340.872, Sept. 19, 1921, Cent. 1911, IV 1101; C.A. 
II, 2867 (1922). (68) MOller, Ehrmann, Bar. II, 2209 (1936). (69) NoUer, (laraon, Martin, 
Havkina, J. Am. Chem. See. M, 25 (1936). (70) I.G., French 42,610, Aug. 23, 1933; CM UN, 
II 2748; C.A. 18, 1144 (1934). 

(71) Diatrieh, Lohrongd (to Reirhamonopolverwaltung far Branntwein), Oer. 649,118, Bepk 
13, 1937; Cant. 1N7, 11 4102; C.A. 12, 951 (193B). (72) Imperial Chem. Ind., Ltd., Fteueh 
744,128, April 12, 1933; Cent. IIH, 11 605; C.A. 97, 3941 (1933). (73) Roeealer-Haaelodiar 
Chem. Co., French 732,569, Bepk 22, 1932; Cent. IIN, 11 3786; CM N, 304 (1933); Oer. 578,105, 
March 3, 1932; (CM », 2961 (1933)); iint in CM. (74) Bauer, UB. 2,207,712, Dee. 80, 1041; 
CM M, 2564 (1042); Rohm, Haaa, Brik 517.195, Jan. 23, 1940; {C.A. II, 6609 (1941)]; not in 
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Ont.! Flmck B«0,8«r. Miy IS, 1M9; Cm(. Vm, n 4S49; <}J.. M, 1781 (10401). (TO) MahiMta, 
RoyM, J. An. CA«m. aoe. 032^ (1038). (78) BbnUi, 2. anyw. dum. 17, 817 (1084). 
(77) Mlkllar. SahuimMhn, Z. mektNidun. 18, 807-B08 (1037). (78) TbominnaBi, BuO. tat. 
Mm. BAg. n, 334-343 (1013); Cmt. 1014, 1 818. (70) ChaTUmB, BvU. tat. Mm. B^. 
880-204 (1012); 18, 234-240 (1014); Cent. Iftt, 11 1008; ISU, 11 1144. (80) CUiadi, Uutto- 
ahirm. MurtU. /■ ifuMon CKm. Sot. 14, 428-484 (1037). 

(81) GOoib, S. K. Bhaitacbunra, 9. C!. BhBttadiaryya, Z. jAvaik. Chm. B-88, 145-167 (1080). 
(88) Hofmann, Kirmrauther, Bar. 4Z, 4483 (1800). (83) Hen, Batlunaon, Bar. 4^ 2580 (1013). 
(84) Bnmer, FbeUar, Z. EhMroMn. 80, 84 (1884). (85) MtUler, Hbnn, J. preU. Chm. (2) 
180) 200 (1032). (86) Frine, Rte. (m. c5im, 41, 80-81 (1086). (87) Brooke, Humpliragr, J. 
An. Chan. Sac. 48. 843-844. (88) Lepouae, Bud. toe. dim. Bdf. 84, 133-142 (1025). (sO) 
Ott (to Ckem. Fabrik vorm. Weiler-tar-Meer, (9er. 362,744, Oot. 31, 1022; Ceni. 1888, Q 1246; 
CJL. tt, 1120 (1924). (00) Klimont, Cham. Zlg. 48, 521-522 (1922). 

(91) Hofmann, Kirmreutlier, Brr. 48, 4233-4234 (1909). (92) llron, Cham. Ztg. 48, 142 
(1024). (03) Fromm, Landmano, Brr. U, 2292 (1023). (04) StSMor, Brr. 47, 912 (1914). 
(95) Stainkoiif, HiUmer, Ber. 78, 1326 1.727 (1942). (06) Burrova, Hunter, J. Chm. Sns. 1888, 
1358-1350. (97) Alder. Backart, Ann. 5tt, 10-11, 26-27 (1040). (98) Lelimann (to I.G.), 
Oar. 715,000, Dec. 10, 1041; Cent. 1048, 1 2584; CA. 88. 2051 (1044). joo) Heilbron, Hedop. 
liring, J. Chm. Sac. 1888, 782-783. (1(I0| Prina, Engelhard, Bar. trav. dim. 64, 307-312 (1035). 

(101) Frina, J. pnM. Chm. (2) 80, 415, 417, 421 (1014). (102) Prina, Ger. 201,089, July 2, 
1013; Coni. IMI, II 304; [C.A. 7, 3641 (1913)]. (103) Kirkhrida (to Imperial Chem. Ind., Ltd.), 
DB. 2,297,604, Sept. 20, 1042; C.A. 37, 1460 (1043). (104) Priiu, Bee. tm. ehun. 18, 110-125 
(1037). (105) Prina, Sec. (nn. ehim. M, 779-784 (1937). (106) Fronm, Benaiuger, Soh&far, 
Ann. Ill, 325-334 (1912). (107) Fromm, Siebcrt, Brr. 66, 1021 (1022). (108) Guaa, McCombi^ 
J. Chm. Sec. UK, 700. (100) MOnch, C5m. Ztg. 18, 811 (1008); Z. angnt Chm. 81, 2050 
(1908). (110) B.A.S.F., Oar. 237,773, Sept. 18, 1911; Cm(. lUl, 1070; C.A. 8, 1669 (1012). 

(Ill) Bohn, Ber. 48, 004- 995 (1010). (112) Ioffe. Maial. J. Rutt. Phtfi.-Chm. See. 88, 2001- 
2012 (1930); Crnt. MSI, I 2870; C.A. 86. 4120 (1931). (II3) BJt.S.F., Ger. 221,465, April 23, 
1010; Cent Mil, 1 1767; C.A. 4, 2740 (1010). (114) B.A.S.F., Ocr. 205,324, Dee. 24, 1906; 
Cent. M88, 1 005; C.A. 8, 1094 (1909). (115) Frina. Bor. (nn. chm. 61, 471 (1032). (110) 
Binaiihi, Goat. dim. ilal. 67, 672-673 (1927). (117) Sterena. J. Am. Chem. Sot. 60, 450-462 
0934). (118) TV’eber, CAam. ZIg. 37, 836 (1933) ; Cmt. 1183, II 3889; C.A. 88, 727 (1034). (110) 
Baahford, Emeleua, Briacoe, J. Chm. Sac. 118^ 1358. (120| Inguld, J. Chm. Sot. 186, 1636 
(1924). 

(121) Hofmann, Kiimrauthar, Ber. 41, 310 (1008). (122) FitiGibbon, J, Chm. Soe. IMS) 
1218-1222. (123) Scbmalfuaa. Werner, Z. mol. Chm. 17, 314-317 (1934). 


3:5085 l,l-‘DICHLOROETHAHE CHs.CHCli 
(Ediylidene (di)chloride; 
wuom..<lichlaroethaDc) 

B.P. F.P. 

57.30° at 760 mm. (1) (2) -96.6' (1) 

57.33-57.34° cor. (3) -96.7’ (2) 

57.35° at 760 mm. (4| - 97.4° (8) 


57.0^67.1° (5)(0)(7) -99° (9) 

57.1° at 780 mm. (8) 

56.7-56.9° at 748 mm. (9) 


CaHaCIt BeiLI-83 
Ii-(33) 
Ii-(53) 

DP > 1.16790 (1) 

Df- 1.17570(1) 

1.1755 (8) 

° 1.18350 (1) 

= 1.41038 (8) 
fij,° > 1.41875 (1) 


liquid. — [For b.p. at varioua pren. from 70-277 mm. aee (11).|— Ain. inaol. aq. 
^ predw data aee (S) (6) (7) (1]).| — [Foi f.p./eoiDpn. data of mixta, with 2,24]iclilnro- 
prepaw (3:7140) aee (10).] — [For uk aa dry cleaning fluid aee (12); for uae aa eorroaion 
inUIntar for alk. on tinned metal aeo (13).] 

C fnnna with EtOH (1:6130), b.p. 7BB°, a eonat-idMiilg. mixt., b.p. 64.6°, oontg. 88.6 
wt. % C (4); C foma with iaopropyl ale. (1:0135), b.p. 82.45°, a con8t.-boilg. mixt., b.p. 
60.0°, oontg. 82 wt. % C (4); C fotnu with (ar-butyl ale. (1:6140), b.p. 82.5°, a conat.- 
boilg. mixt., b.p. 67.1°, oontg. 94 wt. % C (14); C forma with acetone (1:5400), b.p. 60°, 
a eanBt.4Kiilg. mixt., b.p. 57.55°, oontg. 70 wt. % C (14); C forma with CS|, b.p. 46B°, 
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OQUBt-^Ulg. iiliyt., b.p. 44.76^ tantg. ftbout ^ % 6 fl4h ffor ifeudy ill ii.p., Df and 
vapoi^. aquil. of binary irnactB, of C witli CHCb (3: SIM), CGI4 (3:5100), or with 1,2- 
diohloroethabe (3:5130) see <27).] 

[For soly. of aq. in C see (29); for adsorption of C by aotivated oarbon at various temps, 
see (30).i 

[For pr^n. of C from acetaldehyde (1:0100) with PC3c see (15) (16) (17); from vihyl 
chloride (3:7010) by catalysed adi^. of HCl see (13) (10) (20) (note that in absssioe qf 
catalyst addn. of H(5l to vinyl chloride is very slow (21)); for fonnn. of C (22.6%) toaether 
with oUier products from ethane with Cls above 200** in pres, of ethylene see (23).| 

C on passing over pumioe at dark red heat yields (22) (23) vin^d chloride (3 ; 7010) + 
HCl. 

[For reaotn. of C + AICIr with 1,2-dichloroethylene (3:5030) or with tricfaloraethyleDe 
(3:5170) yielding iMilycblorobutancs see (24); for rcaetn. of C with amylidone disoefium 
see (25).] 

C on htg. in s.t. at 120^ with aq. ale. soln. of 2 moles Na (or K) o^naphtholate yirids (26) 
acetoldohyde di-a>naphthylaoetal, ndls.p m.p. 117'' (26). 

3:5iU (1) Timmermans, Martin, J. c/ttm. phya, 23, 770-771 (1020). (2) Timmermana, Butt, 
(toe. ehim. Bda. 36, 300-327 (1911); Cent. 1611, 11 1015. (3) Maiyott, Hobbs, Gross, 

Chetn. Hoc. IS, 600 (1941). (4) Local. Rcc. trav. ek\m. 46, 242 (1927). (5) Grosa, P^vrih. 6. 
83, 689 (1931). (0) Grass. 7. vhyeik. Chetn. B-i, 215-220 (1929). (7) Gross, /. Am, CKm. 
Hoc, 61, 236:^^2305 (1029). (8) Heniie, Hubbard, J. Am. Chem. Hoc. 68, 404 (1936). (9) Sehhf, 
ilnn. 336, 96 (1883). (10) van do Vloed, Hidl aoc rhim Bfly. 48, 260 (1939). 

(11) Rei, 7. phyaik. Chem, 66, 358 (1906). (12) Farkhurst (to Stand. 06 of Cal.), JJB. 

I. 948, (H5, Feb. 20. 1934; Cent, 1634. II 863: C.A. 38, 2924 (1934). (13) Nitti (to £. R. Squibb 
and SoiiB), U.S. 2,152.658. Apr. 4. 1939, Cml. 1636, U 247:1, f A S3, 4956 (1930). (14) Laeat, 
Ann, aoc. act. Bnadies, 46, 110 (1920). (15) Geufhrr. Ann. 166, .123-324 (1858). (16) Wurte, 
FrapoU. Ann. 168, 223-224 (1858). (17) BeilMtein. Ann, 113, 110 112 (IHGO). (18) NuttioA 
Fetrio, Huscher (Ui Dow Cliem. Co ), IJ.S. 2.007,144, July 2. 1935; Cmt. 1636, II 3820; CJL, 66 , 
5460 (1935). (10) Wibaui, van Dalfaen (tn Dow Them. Co.), U.S. 1,990,968. Feb. 12, 1635; 
Cent, 1686, 11 2680; C.A. 36, 2178 (1035). (2D) Coleman (to Dow Chem. Co.), VM. 1,900,270, 
March 7, 1933; Cent, 1683, 1 3364; C.A. 37, 2965 (1933). 

(21) Kharaarii, Hannum, ,1. Am, Chem. Hoc 66, 712-714 (1934). (22)^ Hilts, Ber. 16^ 352^ 
3525 (1902). (23) Bilts, KUppers, Ber, 37, 2398-2423 (1904). (24) CunHortium fUr IjUtro- 
chemische Ind., Brit. 453,414, Oct. S, 1936; Cenl. 1637, 1 1012 (25) Morton, ^fniTnimjalo, 

J, Am, Chem, Hot, 63, 120-123 (J940). (20) Fosse. BuU. aoc. ehtm. (3) 33. 516 (1900). (27) 
Kaplan, Monakhova, J. Gen. Chem. iV.S.S.H.) 7, 2499-2512 (1037); Cent. 1688, II 1672; C.A. 
33, 2404 (1938). (28) Vaughan, Hust, J. Oiy. Chem. 6, 466 467 (1040). (20) Stavermani 
B&i. irav, chim, 16. 83<Mm (1941), Cmf. 16a, 1 1352; C,A, 37, 2038 (1943). (30) Fmm, 
EveteolB, J, Phya. Chem, 38, 383-393 (1934). 
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3:5M2 cM,9-DlCHLOROBTHyLBN£ H-O-Cl BdLI — 

(civ-Aoetyleiie diohluride) 

1 *-( 169 ) 

BJ>. 


60JIS.60J8‘ nr. 

(1) -82* (22) 

- 1.2743 (12) 

60.35® 

at 760 mm. 

(2) (3) (4) -81* (17) 

> 1.2820 (12) 

60.3® 

It 760 nun. 

(5) -80.S* (3) 

1.2913 (2) 

6ai4® 


(6) 

1.2896 (12) 

60.1® 


(7) 


60.0^0.5® 


|8) (») 

nff - 1.44284 (11) 

69.0-60.1® 

at 700 mm. 

(10) 

ng » 1.44902 (16) 

59.9® 

at 768 mm. 

(11) 

11^ = 1.45180 (3) 

59.8® 

at 768 mm. 

(12) 


59.6** 

at 746 mm. 

(13) 


50.5-60.1® 

at 758 mm. 

(14) 


59.4^59.7® 

at 740.6 mm. (15) 


50.4-60.4® 


(39) 


59® 


116) 



Bee Blflo both (ran«-l,2-diirhloroeihylcnc (3:5028) and ordinaiy (mixt. of e» and irnm) 
1,2-dichloroethyleDe (3:5030); the following text is nistrictod t4) studies on substantially 
pure cuHstcreoisomer. 

Note carefully that l,2-(lichlorocthylpne is ntii the same as ethylene (di)chlnride (3 : 5130) 
(there are an almost incredible number of errors in the literature involving this |)oint); 
neither is it the same as the now very important l,l*itichlori)cthylene (vinylidene (di)- 
chloride) (3:5005). 

GENERAL DATA ON C 

Note that subatantiolly pure C is commercial solvent in U.S.A. under designation " Di- 
60 ” (referring to the two chlorine atoms and the b.p.) (for study of thermal conductivity 
and for tabulation of constants of comml. C see (18). — For toxicity of C see (40 1 (23). — 
For use of C in extraction of caffeine from coffee see (24|). 

[For data on vap. press, of C over temp, range 27-.59.8'’ see (12). — For data on flam- 
mability of C see (19). — For ebullioscopic constant of Cj vis., 34.1** (for 1 mole solute in 
100g.C),see(20).] 

Binary syistems contg. C. (Sec also l)elow under aacotropes.) — |C + /rafu-/,;0- 
(3:5028): for use of tid in de(n. of composition nf mixt. see (11); for f.p./ 
compn. data (eutectic, f.p. -91° contg. about 71% C) see (17). — For f.p./compn. data 
on binary systems C + rfAyiene (di)chkri(U (3:5/.10), C + f .i^.J^-frfrac/doroefAone (acetyl- 
ene tetrachloride) (3:5750), or C + ethylene {di)bromide see (17). — For study of soly. of 
various other cu/trana isomers in C see (5).) 

Quatemory systems contg. C. [For study of system contg. C + CHCh (3:5050) + 
trichloroethylene (3:5170) + EtBr (eutectic, f.p, -139.1®, contg. 13.8 wt. % C + 19.7 
wt. % CHCli + 21.6 wt. % trichloroethylene + 44.0 wt. % EtRr recommended as a 
noTHUflammable mixt. for low-temp, cryostats) see (22); for mixt of the above four compda. 
+ methylene dichloride (3:5020) (similarly recommended) sec (22).| 

Azeotropes contg. C. Binary azeotropes — C vnth aq. forms a conBt.-boilg, mixt., b.p 
66.3®, oontg. 96.66% C (41) (42). — C vnih EtOH (1:6130) forms a const-boile. mixt., 
b.p. 57.7® at 760 mm. (21) (41) (42), contg. 90.20% C (41) (42) » 81.4 mole % 6 (21). 

Ternary aseotropes. C with EtOH {1:61S0) + Bg> forms a const-boilg. mixt, b.p. 
53.8®, contg. 90.50% C + 6.65% EtOH + 2.85% aq. (41) (42). 
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PBEPARATION OF C 

Pure C ii luiully obtd. by careful fraetional dUiOation at md. pnfle. of titt nixt. of 
eia and from Btereoieomen oompriimg oid. l,2kliGhlororthylene (3:8630) {for ocau^ 
monte on thie mode of eepn. see (1) (2) (6) (7) |B| (9) (10) (11) (13) (18) (27); note tbat 
Bome workeiB (13) recommend distn. in atmoephere of 00^. ^ For detn. of the % comin, 
of mixta, of C with ite Btereoieomer by meaiu of see (11); by meane of dieleotrio oonet 
fleo<13)(27)l. 

(For etudy of poBsibiUty of eepn. of C from its stereoiBOiiicr by differential adsorption on 
Bilioa gel Bee (25).] 

[For prepn, of C from pure from stereoisomer (3:8028) by ieomeiuation with 8 wt. % 
Bib in dark for 24 hn. followed by subBequent fractionation of Urn resultant mixt. Bee (lli) 

ISOMERIZATION OF C 

C under the influence of heat, liglit, or various catalysts in part isomerizes to trom- 
1,2-dichloroethylene (3:5028). — [For study of thermal isomerization of C in vapor phase 
at 185-275° (26), up to 350° (27)j up to 975° (28), in liquid phase or in various solationB 
(13) see indie, refs.; note that the equilibrium mixt. at 300° conLs. 60.8 ± 0.7% C, at 380° 
conts. 59.4 d: 0.3% C (27), at 975° cents. 52.3% C (2K). — For study of kinctioB of thermal 
isomerization see (29).) 

[For patent on isomerization of pure G to a mixt. contg. 18% from stereoisomer by 
means of a small amt. Brs at 30° or above in pres, of cat. or in vapor phase at not over 300° 
see (30).] 


CHEMICAL BEHAVIOR OF 0 

Reactions with inorganic compds. C (in var)or phase at 95° in light of 4360 A (31)) 
with CI 2 (in absence of O 2 ), or 0 as liquid with g 02 Cl 2 ( 1 )^ moles) in pres, of trace of 
dibenzoyl peroxide refluxed 3 hrs. in dark ( 8 ), adds 1 mole halogen giving (85% yield ( 8 )) 
1,1,2,2-ietrachloroethunB (oocdylcne tctraCliloride) (3:5750). 

6 with Brs in sunlight adds 1 mole lidugen yielding ( 2 ) (32) l,2-dibromo-l,2-dioh]oro- 
ethane [Beil. 1-93, Ii-(29), lr(64)], b.p. 195° at 7(H) mm. (3) (33), b.p. 79.0-79.5° at 18 mm. 
( 2 ). — [For extensive study of influence of Os and other factors see (32); for study of 
kinetics in CCI4 soln. see ( 2 ) ())4| (35); note that rate of addn. of Brs either directly or in 
CCI 4 is half as great as for the stercoisomeric trajis form (3:5028) but that it is increased 
in pres, of SbBrs (38).] 

G in the absence of AICL or other cat. docs not add diy HC1; satn, of C with dry HQ 
p.hiiagffl by on amount corresp. to only 2 % change in compn. ( 11 ). 

[C with ale. KOH splits out 1 HCl yielding cldoroacetylene (3:7000); note that this 
leactn. is about 20 times as fast for C as for its frards stereoisomer ( 2 ).] 

C with aq. NaOH/Hg(CN ) 2 behaveB quite differently from its trans stereoisomer (3:8028) ; 
on shaking at room temp, with specified conens. (16) C begins to react within 30 min., 
losing 1 HCl and pptg. mercuric b(>-(chloToacetylide), Hg(— C^G — Oils; this prod, oryst. 
from CHCli (36) (37) (38) in white shining pi. with characteristtc acetylene-like odor and 
although alleged to melt at 185° (36) (37) has also been found to explode wUh prseti viobnee 
well below that temp., i.e., 174-175° (16). 

Rsactions with organic compds. [C with CsHq + Al/Hg at 0 ° gives same prods, as 
does the ordinaiy (mixture) 1,2-dichloroethylene (3:8030) (presumably indicating partial 
isomerization of C); these prods, include (tibenzyl, triphenylethane, tetraphenyfethane, 
etc. (18).] 
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•:IMS Ul MMTDtt, Bbbbi, Chou, J. Am, Chm. Ste.i$t MO (INI). {2) Charaaiia, Ompt. 
md. tH> Tm-777 (1212); CM. IfU, 1 1689; BuB. me. oUm. Bdg. M, 289-294 (1812); CtiU. 
ml. 11 lOO0i MI. MB. dknn. Bel/. M, 234-240 (1914) ; CM 1114, II 1144. (3) Tboamni, 
BvB. M cbte. BAe- tl, 334-343 (1813); C<nt Itll I 318. (4) BoninD, BrOU, Gqii. (Mm. iU. 
ML «4»-649 (1928); Z. PAyitt 88, 196 (1928). (6) Laltfon, BuB. loe. Mm. BAf- M, 423-433 
(108Q). (6) Ebart, BUI, Z. fkyiik. Oitm, irlBIb 461-462 (1031). (7) Malueke, Noyw, J. 
Ckim. P3y>. 3, 636 (1938). |8) Kh w Mftli, Brawn, /. Am. C3«n. Boc. 91, 3433 (1939). (9) 
HMbm , Pknwik. Z. 88, 866 Note (1936). (10) Wallnr, 3 Vbim, Faradat Btc. 81, 1434 (1936). 

(11) Jonsi, Taylor, J. Am. Chem. See. U, 3480-3486 (1940). (12) Hen, Katlunanii, CAwi. 
ZU. 87, 622 (1613). (13) Wood, XMcldiwm, J. Am. Chem. Soe. H, 3260-3203 (1039). (14) 
Boning, Obm. (Ann. Oal. M, 342 (1028). (15) BUMen, Bartot, Rte. (fm. eMm. 88, 107-203 
(1913). (16) FitiGibbon, J. Chem. See. IIU, 1218-1222. (17) TjnunorDiane, Butt, see, AAm, 
BAt. 86^ 184-187 (1927). (18) Balee, Hataard, Palmar, ind. Bng. Chem. II, 376-376 (1041). 

(19) Buff, U.B. Bur. Minee, RepU. Itmutiaatiaa Ml, 36 pp. (1040); C.A. M, 6661 (1040). 

(20) Walden, Zaatrow, Roudolf, Ann. Aead. Bci. Fmrneat, A-19, No. 23 (Komppa Festadhritt), 
26 pp. (1027); CM IIM, 1 166; C.A. 22, 1616 (1928). 

(21) Leeat, " L'Aaeotropume,'' Bniaada 1016, Lecat No. 346. (22) Kaaolt, Kali. Bar, Btond- 
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CHG, 

BaO. 1 - 61 


(T^chloromethane) 






Ii-( 0) 










l!-(14) 

B4>. 





PJ». 





^0* 


at 760 

nun. 

(2)] 

-68. O' 

(27) 


- 1.47060 (12) 






128) (61) 



1.44995 (49) 

^1.97’ 


at 760 

mm. 

<3)1 

-63,8" 

(29) 

- 1.47988 (12) 







(26) 


1.47979 (20) 

(01.U' 


at 760 

mm. 

(4) 

-63.3" 

(30) 


1.47966 (45) 





<1)1 

-63.41" 

(31) 


1.4794 

(43) 

[01.40' 


at 768 

mm* 

(5)1 

-63.495" 

(32) 


1.4793 

(44) 

61.M-61.38° 

at 763,0 mm. 

<«) 

-63.5" 

(33) 


1.4791 

(21) 






(34) (35) (30) 


1.4789 

(19) 






(37) (12) (38) 


1.4709 

(46) 

3La3-81.88' 

at 760 

mm. 

(7) 

-63.57" 

(17) 


A® 

« 1.44400 (60) 

01.3'ti.c. 

at 719 

miiL 

(8) 

-63.6" 

(39) 



1.4483 (61) 

61.28" 


at 761 

mm. 

(9) 

-63.7" 

(40) 



L4481 (IB) 

0130^1.35' 

at 760 

mm. <10) 

-64.19" 

(41) 



1.44300(62) 

61.31' 


at 780 

mm. (11) 

-66.5" 

(42) 



1.4434 (44) 

OMO* 


at 700 

mm. (12) 




nj,« 

-14437 (43) 



(11 (15) (Id) 

See Note 2. 




- 1.44500(63) 



Ml 


WRS Of >IJ5 


61.168* 

•4760 001.(13) 

DP w 1.48981 (13) 

61.16* 

atlOO iao.a4) 

1.48617 (>8) 

61.06* 

atTSO 00 .( 17 ) 

L489U (18) 

61.07-61.06*1(780 00.(18) 

1.48901 (13) 

61.06-61.10* at 760 mm. (50) 

1.4890 (47) 

61.06-01.10* 

It 7B8 mm. (19) 

1.4889 (10) 

61.0° 

(20) 

(48) 

61.0* 

at 756 mm. (21) 

1.4817 (82) 

60.84-60.06° 

at 765 mm. (22) 

tjg - 144687 (10 

60l98* 

at 744.2 mm. (4) 

14468 (7) 

60.9* 

at 754.S mm. (23) 

1.446 (17) 

600* 

at 732 mm. (24) 

op “ - 14888 (54) 

60.7* 

at 748.6 mm. (26) 

nP " - 144678 (54) 

60.39° 

at 736.6 mm. (4) 

Of - 1.48646 (12) 

56,0* 

at 664 mm. (21) 

14963 (21) 

66.10° 

at 682.6 mm. (26) 

ni>* - l.U868(t2) 

63.8° 

at 616 mm. (21) 

1.4466 (Sm 

60.6* 

at 660 mm. {21) 

1.4806 (Sa) 

47.0* 

48.8* 

at 481 mm. (21) 
at 416 mm. (21) 

See Note 8. 

4640° 

at 371.8 mm. (26) 

Note 1. For b.p. of C at various preanizM 

360* 

at 342 mm. (21) 

from 355-2347 mm. see (13); for vap. pren. of 

33.0* 

at 287 mm. (21) 

C over range -82.1“ to 0“ (57) or to 

88.116* 

at 221.6 mm. (26) 

-10.7“ (58) see indie, refs. 

87.0* 

at 228 mm, (21) 

Note 2. For influenoe of hi|^ press, on ntp. 

See Note 1. 


of C see (33|; for study of rate of solidifixsatioii 
see (35). 

Note 3. For Z){ over range -61a3“ to +50.B'* 
see (59). 

p<'or extraordinarily comprehensive reviaWB 
of the history and general ohemistry of C ase 
(1) (60).] 


[Sw d» metkyltiu (di)eUonJ» (3:6020) and euTbm letraeUoride (3:5100).] 

MKICELLAKEOUS PHYSICAL PROPERTIES OF C 
VAUom SoLVBiuTT Relationb 

TnUi mter. C is only Tery gliuhtly ml. aq. and » ens. volat. with ateam; e.g., 100 g. 
aq. at 16° (fiaaol'ra 0,852 g. C (18); water said, with C oonto. at 20° O.S% C (63) ef. (64). 
For BtudieB of aoly. of aq. in C at 0* (66), 20* (63), 25* (66), and 30* (66) see indie, nb.; 
note that at 20* G aatd. with aq. oonts. 90.8% C and haa 1.486 (63). 

Willi Tiriotu huncnnie cemponada, [For data on aoly. in. C of Hj (66), 0i (78), BCI 
(67) (68) (69) (70), HBr (68) (60), H,B (67), NH, (67), COi (70) (80) (81), NtO (81), ania 
NO| (70) aee indie, refa. — For data on aoly. of U in C an (71) (72) (73) (74); for study ef 
nature of I* aofaia. in C aee (75); for aoly. of Ii in vapor of C see (76}J 

WUb of|inlc inaterialB. (For study of absorption of vapor of C by kerosene aee (77).] 
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Binaht Stbismb Gontaikinq C 
(See aJso ueotri^ eontainingfi) 

t wMi vuloas inoiKink compmiiidi. C + og.: for eoly. data Bud diag. lee (01); note 
that a previously described (82) hydrate of C could not be confinned (64). — (? + Ck: 
for f.p./ooinpD. data and diag. (note that 4 different oompounde are fonned) see (34). — 
C + Brt: for f.p./oompn. data and diag. see (34) (36) (note that no compda. are formed 
and that eutectic has m.p. -72"* (M) with about 86 mole % G). 

C with org.cpda. of Order 1. C + n-Aerane (1:8530): for f.p./oompn. data see (83); 
for denaitiea over range -90° to +60° see (85). — (? + CfRo (1:7400): for f.p./oompn. 
data and diag. see (38); for DjVcompn. and no/compn. data over entire range see (10); 
for i^/compn. data see (18); for liq. vapor equU. eec (19) (117) (112) (124). — C + toiuene 
(1: 7405); for f.p./compn. data see (83); for data on specific gravity of system from 15-25^ 
see (86); for study of liq.-vapor equil. see (123). — <7 + cydohexaw (1:8405): for f.p./ 
compn. data see (83); for compn. see (47). 

C + MeOH (1 : 6120) : for f.p./compn. data see (37) (84) ; for £)?/compn. and nff /compn. 
see (44). — ^ + EiOH (1:6130): for Z)|^/compn. data see (45) (46). — (? + benzyl do. 
(1:6480): for density /compn. data over entire range see (87). 

C + diethyl ether (1:6110); for f.p./compn. data and diag. see (42) (88); for ZlJ^/compn. 
see (47). — ^ + dimpnjiyl ether (1 :6125): for Dj^/compn. see (47). — (? + dibennc*J(,j( 
(1 : 6400) ; for ZlJ^/compn. see (47). — (7 + dhylene glycol dimethyl ether (1 ;0141 ) : for study 
of heat of mixing see (89). — d + tetraelhylene glycol dimethyl ether: for study of heat of 
mixing see (89). 

C + dimethi^ emhonaie (1 : 3046) : for Eii/mnpn. data see (20). — 0 + dieth^ caihonate 
(1 :3160]: for see (20), 

C + Mione (1:5400): for f.p./rompn. data see (27); for Df /compn. (47), Dj^/compn. 
(19) (46), nff/oompn. (19), and nf^/compn. (49) data see indie, refs.; for refractive index/ 
oompn. for light of various wave lengths see (52). 

^th org. epds. of Order 2. C + nitrobenzene: for f.p./compn. data and diag. (eutectic, 
f.p. ^71.0° cents. 81.5 wt. % C) see (61). — C + anUinc: (nr f.p./compn. data and diag. 
see (27). — (7 + A",iV-dimethylaniline: for D}" nif^, and over entire range of 
composition see (43). — C + quinoline: for data sec (47). 

With org. epds. of Order S. (7 + CH 2 Ck (3:50^): for f.p./compn. data and diag. 
(eutectic, f.p. -108.4'’ conts. 29.5 wt. % C) see (39); for data on b.p., Dj”, and liq.-vapor 
equil. see (90). * C + CCU (3 ; 5050) : for f.p./compn. data and diag. (eutectic, f.p. -81 .4° 
conts. 50.6 wt. % C (39)] (36) (83) (91) see indie, refs.; for /compn, (46) (90), Z)]^/ 
compn. (8), b.p. and liq.-vapor equil. (90) see indie, refs. — ^ + tj^khimetluine (3 : 5035) : 
for b.p., and liq.-vapor equil. see (90). — ^ + l^MiMmethme (3:5130); for data on 
vap. press. (92) and liq.-vap. equil. (93) see indie, refs. — (? + IJtUricMomlhane (3 ; 5058) : 
for f.p./compn. data see (94). — 0 + lil,24richloToeihylene (3 : 5170) ; for f.p./compn, data 
and diag. (eutectic, f.p. -100.2*’, conts. 31.2 wt. % C) see (39). - (7 + Pfi-dkUorodtelh^ 
dher (3:6025); for Df^/compn. data see (47). 

¥nb org, epds. of higher orders. C + l,M^rrmoethane: for Df^/oompn. data see 
(47). — C + CBu: for f.p./compn. data and diag. see (91). — (7 + CHI$: for vap. press, 
data see (9S|. — d + for f.p./compn. data see (83); for Dll oompn. (96) or 
oompn. (8) see indio. refs.; for liq.-vapor equil. data see (97). 
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TmfAxr Btbkhib Coimomrad 
(Boe abo aieotnipes coBtoising 0) 

C + iii»eon8 (1:5100) + ITiO: for etodicB of Uq. equiL at2B'’oee [98) f99) (100) (101) 
(102). -^0 + mime (1:5400) + (1:6120): for terdazy b.p. diag. see (103).-* 

0 + acetone (1:5400) + diethj/l eiher (1:6110): for data on rafraetion see (104). —0 4* 
acetone (1:5400) + diieapropi/l eiher (1:6125): for ternary b.p. ding, see (103). 

0 + acetone (1:5400) + Csfft (1:7400): for ternary b.p. diag. aee (103) (19) (106); for 
refractive data see (104). 

0 + acetone (1:5400) + CHifJk (3:5020):fQr ternary b.p. diag. see (103). 

0 + oeeHe oM (1 : 1010) + aq.: for studies of liq. equil. at 25° eee (104) (106) cf. (90). *<- 
0 + acetic acid + IvbricalUng oU: for studies of liq. equil. at 25° see (107). 

0 + CHtCh (3:5020) + CCU (3:5100): eutectic, f.p. -111.4°, conts. 27 wt %Cl 4 
60 wt. % CHsCU + 13 wt. % ecu (39). 

QUaTEBNABT SYSTEMS CONTAINING 6 

0 + acetone (1 :5400) + AcOH (1 ; 1010) + aq,: for study of liq. equil. at 25^ see (100); 
for study of use of system in mixed solv. extraction of lubricating oils see (107) (108). — 
0 4 f7iane-i,2-dteUoroel^y2ene (3:5028) 4 i,f,l-2ricAtoroe£AyZene (3:5170) 4 
eutectic, f.p. —139.1°, eonts. 17.7 ai;. % C 4 13.8 wt. % trana-l,2-<iichloroetfaylene 4 
21.6 wt. % trichloroethylene 4 44.9 wt % CaEbBr (39). 

Binary AzEomoFEB Containing C 

0 4 with aq. a const.-boilg. mixt, b.p. 56.1°, contg. 97.5 wt. % G (14), 

0 4 MiOIl (1 : 6120) : C forms with MeOH a uonst.-boilg. mixt., b.p. 53.5° (103) (109), 
contg. 87.5 iKi. % (103) » 65 mole % (109) C, cf. also (110) (111) (4) (112) (113). - 0 4 
EtOff (1:6130): C forms with ElOH a const -boilg. mixt., b.p. 59.3° at 760 mm. (Ill), 
59.35° at 760 mm. (14), contg. 93.2 wt. % C (111) cf. (14) - 84 mole % C (111) (see also 
(4) (110)) of D is* 1.4112 (14); for thermodynamic study of this system see (114); for 
study of liq.-vap. equil. see (45). 0 4 isopropyl ale. (1 : 6135) : C forms with isopropyl 

ale. a const-boilg. mixt., b.p. 60.8° at 760 mm. (Ill), contg. 95.5 wt. % C (111) » 92 
mole % C (111). — 0 4 formic acid (1:1005): C forms with formic acid a const-boilg. 
mixt., b.p. 59.15° at 760 mm. (1 15), contg. 85 wt % C (1 15). * 0 4 dhylformaU (1 : 3000) : 
C forms with ethyl formate a const-boilg. mixt., b.p. 62.8° (116), 62.7° (111) at 760 mm., 
contg. 87 wt. % C. — 0 4 methyl acetate (1: 30(15): C forms with methyl acetate a opnst- 
boUg. mixt, b.p. M.8° at 760 mm. (Ill), contg. 77 wt % C (111); b.p. 63.0° at 726.3 mm. 
contg. 50 wt. % C (117); b.p. 62.6° at 717.5 mm. contg. 56 wt. % C (117); for study of 
constant evapn. system see (125). — 0 4 diisopropyl eiher (1:61^): C forms with di-> 
isopropyl e^er a const.-boilg. mixt., b.p. 70.6°, contg. 36.5% wt. % C (103). — 0 4 acetone 
(1:5400): C forms with acetone a const-boilg. mixt., b.p. 64.5° at 760 mm. (109) (103) 
(19) (105) (111), contg. 79.5 wt % C (111) (103), 78 wt. % G (19) (105), 65.5 mole % G 
(109); b.p. 62.4° at 732.0 mm. contg. 80 at. % C (117); b.p. 62.25° at 719 mm. contg. 86 
wt. % G (117) of. also (112); b.p. 61.95° at 716.5 mm. contg. 85 wt. % G (117): for studieB 
of liq.-vapor equil. of 6 4 acetone sec (19) (105) (117| (112), for study of vap. press, aee 
(26) (49) (118) (119) (120) (121): for study of distn. of C 4 acetone in wetted wail edumh 
see (122). 

Ternary Aseoiropbb Containing C 

0 4 EiOH (1:6130) 4 aq.: G foims with EtOH 4 sq. a ternary const.-boilg. mot., 
b.p. 55.4-55.5° at 760 mm., contg. about 92.5 wt. % C 4 4.0 wt. % EtOH 4 3.5 wt. % 
aq. (14). 





cmmaom 


OiBBB SttJiciin) Fftnicui 

[For Btudy of thermal oondoetiTHy of Cl (126) (127) eee indio. refe.; for fitudiee of heat 
eipaeity of C (17) aa calod. from epectroBOopic daU (128) (129) aee iodio. refs.; for study 
of QiltW temp, of 0 and its miorod^a see (130); for Btudiea o 0 value of ebulhoecopio oooat., 
8.760^ per mole solute in 100 g. C (131), and review of prior work see (131).] 

[For Btudiea of adsorption of C on variouB carbans (132) (135) (165), animal charcoal 
^ (1881 1184), wood or oocoanut charcoal (136) (137) (138) (139) (140) (141) (142), ghua wool 
(143) (144), glam powder (145), alumina gel (146) (147), ailioa gel (148), vitreoua silica (149), 
Fb(OH)i gel (150), Cr(OH)i gel (151) cf. (152), TiOs gel (153) (154), aee indie, refa.] 

PHYSIOLOGICAL ASPECTS OF & 

0 was first prepared in 1831 by three independent workera, via., Liebig, Souberain, and 
Guthrie (for amplification aee ( 1 )). C has long been used in medicine especially as an 
anesthetic but a detailed account of this aspect is beyond the scope of tliis book. [For 
histoiy and clinical use of C see (156); for report of 3000 cases of anesthesia with C see (167). 
For examples of articles commemorative of the centenary of the discovery of C and its 
use in anesthesia see (158) (159) (160) (161).] 

The vapor of C in conens. of 6 . 8 - 8 . 2 % by volume in air will kill most animals in a short 
time; a eonen. of 1,4% by volume is dangerous to life after 30-60 min. exposure; the max. 
oonen. tolerable for BO-min. exposure without serious disturbances is 0.5-0.6% by volume; 
the max. conen. tolerable fur several hrs. or for prolonged exposure with but sliglit symptoms 
is 0.2% by volume (163). 

[For impt. study of toxicity of C including its effect upon various organs see (164).] 

USES OF e 

C is widely used as solvent and chemical reactant and any detailed survey of this aspect 
is beyond the scope of this book. [However, fur use of C as solvent for ozonisation reactions 
(24), as means of dehydration of EtOH (165), in mixt. with 100 % HNOi + AosO as nitrat* 
ing or nitroesterifying reagent (166), in colorimetric detn. of k (167), or in prepn. of AlCls 
from A1 + Bn -h C (168) see indie, refs.] 

DETECTION OR DETERMINATION OF C 

Detectloo of C. [For study of isolation of C from very dil. solns. by distn. see (169).] 

Note that many of the tests for 6 may he given by other haloforms (e.g., CHBra, CHIi, 
etc.) or by trichioruderivatives which under particular test conditions >ield CHCla by 
cleavage (e.g., chloral (3:5210), chloral hydrate (3:1270), l,l,l-trichloro-2-meLhyl- 
prap8nol-2 s “ cbloretone ” (3:2662), loss of CX)^ (trichloroacetic acid (3; 1150)} or other 
deompoB, 

[For study of detectn. of C by oobr reaction with pyridine + alk. (Fujiwara reaction) 
see (170); note also further references to this test under detn. of C (below) and under 
trichbroMhylene (3:5170).] 

[For deteoln. of C by reaction with aq. NaOH + NH 4 OH to give NaCN and after 
iMjidification detcetn. of nsultant HGN by drop test methods aee (171).] 

[For color reactions of 6 with phenols under various circumstances, e.g., C with re- 
Boranol (1:1530) + NaOH (172) (173), with <r-iiaphthol (1:1500) + cycloliexanol (1:6415) 
(174), wtth 2,7-dihydroixynBphthalene (1:1594) + cyelohexanol (175), see indie, refs. 
Fbr use of last two methods in distinction of 6 from CH|C1| (3:5020) and from CCI 4 
(8:5100) see (173) (174); also at end of text of this compound under ®.] 
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^ dhtiaaBon of G fan OCh (B:UOO) far ifa arwtN' Mlmt pomr tar po^mrita 
hydroebloride (176) or quiiiiiie sutfate (177) om bdlo. mb.] 

IMethftt CreduemFBhH»«^sioUi.<mh^ wfacmi OGU dqes not (177). 

Note atoo ibat C with aniline + ale. atk. cm htg. givm flhand^antb odor d pbflpll 
imyanide (oarbylainine test) (178). 

Doteittitutign of C. Methods for the quant, detn. of C may be obaiiSed Mo tm 
groups; (1) those depending upon total oonvemon of the efalorine to the ionuoi bcm 
loHoimd by its detenmnation by eonventional methods; and (2) methods based v^obl 
color Tesetions. 

[For studies of methods of the fiist type involvuig decompeeition of C by oooibiiBiM 
in air (179) (187) or Hi flame (180), by combined combustion and hydndysie in mailt air 
at 100Q-il0O°C. (181) cf. (182)i by alkaline hydrolysis (183) (185), by reduction using 
Na + triethanolamine (184) see indie, refe. For automatic apparatus for detn. ofamntt 
Gonens. (tf C in air see (186) ; for detn. of Cl in mixtures contg. nonvolatile ohJaridee see (188) 
(189) (190) (191).] 

[For studies on use of color reaction with pyridine and alkali (Fujiwara reaction) as 
memlB for quant, detn. of G in air, eoil, blood, tisBue, etc., see (170) (192) (198) (194) (l95) 
(196) (197) 1198) (199). -- For use of color reaction of C with o-napfathol (1 ; 1600) Or 
jS-naphthol (1 : 1540) in ale. KOH aa colorimetric method for detn. of C see (200).] 

DETECTION OF OTHER COMPOUNDS IN C 

[For studies on detn. of EtOH (1 : 6130] in C see (201 1 (202) (^3) ; on detection of acetcniB 
(1:5400) in C see (204) (205); on detection of aLdehydes |in G see (206); on detection of 
CCI4 (3:5100) in C see (175) (207) (208) (209); on detection of COClt (3:5000) in C M 
(210) (211) (212) (213) and also under phosgene (3:5000).] 

PREPARATION OR FORMATION OF C 

From fflcdiane. The formation of C together with CH9CI (3:7005), CHtCh 0:5020), 
CCI4 (3:5100), and other products has been very extensively studied from many vtasrpohitn. 
The literature of this reaction, however, is so extensive and difiuae that no complete aurrey 
can be detailed in this book. For concise reviews of the older litersture see (1) (214); for 
additional references see text of methylene (di]chloride (3:5020) under its foimatiDn hram 
methane. 

From esrboD tetntiiloride. [For prepn. of C from CCI4 (3:5100) by reduction using 
Zn + H»S04 (215) (216) cf (1) (214), finely divided Fe + aq. (217) + cat. (218) (219), 
Fe(OH)2 + aq. alk. (220), or electrolytic reduction (221) see indie, refs.] 

fnm other halogmuted hydrocarbons [For forma, of C from mixts. of CHiGl (3: 7006) 
+ CHiCh (3:5020) with Ch + oat. at 400-650^ (223), from CHCI9F + AlQa asditeoted 
(CHClFs is also formed) (224), from CClsBr with boilg. alk. NasAsOs (225), from 1.1, 2,2- 
tetrachloroethane (3:5750) or its dehydrochlorination prod, trichloroethyleiie (3:5lW) 
by pyrolyBia at 700*" (226), from 1,1,1,2,2,3,3-heptachlQropropane (3:0200) over ChiiCis 
bdow 250° (227) see indie, refs.] 

Frim various carbonyl compounds. [For pr^n. of C from acetaldehyde (1:0100) with 
alkaline hypochlorite soln. at 70-80° (228) (229) cf. (1) (214) see indio. refs. For prepn. 
of C from tricUoroaoetaldehyde (chlorsl) (3:5210) or from chloral hydrate (3:1270) by 
wanning with H.llca.liflft or alkaline reagents see texts of these compounds.] 

[For prepn. of C from acetone (1:5400) with alkaline hypochlorite sohiB. (22^ (230) 
(281) cf. (1) (214) or by electrolysis of alkali ebloiide in aq. acetone (232) (233) (^see 
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indie. Mb. For fonnn. of C from various chlorinated ketones by aetioii of alkali hypo- 
chlmiteB (halofonn reaction) see (235) (236).] 

From ilcohola. [For oondBe reviews of prepn. of C from EtOH (1:6130) by aetton of 
aikalme hypochlorite solns. see ( 1 ) (214); for fonim. of C from various other primaiy and 
asoondary aloohob in aimilar fashion see (237).] 

From miscellaneous sounea. [For prepn. of 6 from triohlaroacetie acid (3:1160) by 
loea of 00 | under a wide variety of conditions sec text of that compound under decarboxyla- 
thmj from dichloroacetyl chloride (3:6290) on warming with AlClj see text of that com- 
pou^; from mixtures of salts of fatty acids with inorganic chlorides by electrolysis see 
(236); from lignin with alkali hypochlorite see (239).] 

[For pi^n. of trichlorodeuteriomethane (deuteriochloroform) (CDGlg) from chlorsl 
deuteiate + NaOD (443) or from chloral (3;5210) + D^O + CaO (444) see indie, refs.; 
for rate of isotopic exchange between C and DaO see (445),] 

CHEMICAL BEHAVIOR OF C 

Pyndyaia of C. [C passed at red heat over asbeetoe (240), over Pt wire at 1000 ° (241), 
with 1% h over pumice at red heat (242) cf. (243), or in electric arc (249) undergoes de- 
oompositioni and various proportions of carbon, HCl, hexachloroethane (3:4835), hexsr 
chlorobensene (3:4039), tetrachloroethylcne (.3:5460), pentachloroethane (3:5880), and 
other products are claimed to result. G over htd. TiOg gives (245) HCl + CO + hexa- 
chlorobenzcne (3:4939) + TiCli. For other studies of pyrolysis of C at 368-400° (246), at 
425° (247), and at 512° (248) see indie, refs.] 

Oxidation of C. C is readily oxidised to carbonyl chloride (phosgene) (3:5000) by air, 
Ogygen, ozone, or chemical oxidizing agents. In view of the extremely toxic character of 
phosgene, and of the extensive use of C in anestbesia, this aspect is of great importance and 
hae been very extensively studied. 

By air or ozygen, [For an extensive account of the earlier literature on the oxidation of 
C in air and light see (250). Note that such oxidation is iwt effected by air in absence of 
light, nor by light in absence of air (251). C with limited air in sunlight reacts according 
to the following equation: CHClj + 0 C(X!)]s (3:5000) -|- HCl (252) but with excew air in 

eunli^t in sense 2 CHCls + 50 2 COa + SClg + HgO (252). Note tliat C + air over 
dry KOH gives (253) some phoegone (3:5000). For later studies on the photochemical 
oxidation of C (254) in tropical sunlight (255), including search for possible intermediate 
peroxides (256) (257), see indie- refs. For studies on chlorine-sensitized photocliem. oxidn. 
of C see (258) (259) (260). For oxidn. of C by atomic oxygen see (261). The photochem. 
mddn. of C is repressed by various inhibitors of which EtOH has been most extensively 
studied (262).] 

By oame. [C dissolves ozone yielding a blue soln. in which some C is gradually oxidized 
(270) (271) to phoBgene; for study of C as ozonization solvent see (24).] 

By other ckmical means. [C with ClSOgH at 120° (263), with KsCrgOr + HsSOi (264), or 
with air over CuO at 350-550° (265) gives phosgene (3:5000). Note, however, that C 
with nmc. HaSOg above 200 ° gives |266) (267) CO + COg + HCl + SOg while C with an 
equimolal mixt. of H 2 S 207 + SOj at 55-60° as directed (268) ef. (269) reacts in sense 
GHCli + H 2 S 2 O 7 + SO 3 CO + 3ClSOaH with SiOfiClt (pyroeulfuryl chloride) being 
fanned using more SOa, and H 2 S 04 using less SOg.] 

Infiammability of C. [For studies of« inflammability of Cl in air, oxygen, or Og/NiO 
mixte. see (272) cf. (273).| 

Rednetion of C, [G with Zn -b ale, HCl (274), Zn + AcOH (275), Zn dust + ale. NHg 
(276) (277) (278). Al/Hg + aq. (275), Fe + AcOH (275), or SijHa + AlCIg in abe. of sir 
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(279) (3:5020) or forthor redueticm produotSi o.g.| CHifS 9:7005) or CEc 

(280) ; e witii ooBo. HI on htg. gives (261) CH,b [BdL 1-71, Ii-(16), lr(37)]; C with itototo 
hydrogen gives (282) OHaCl (3:7005) + HCL] 

Sttbstitutiim of C. Note that the text 61 this section lefeiB to r^iacement of the 
sin^e hydrogen atom of CHCls. 

Fluonnation. [Tlie product of replacement of the H atom of C by F (280), vis., triehloro- 
fluoromethaiiei CCliF [Beil. 1-64], is usually prepd. by indirect meaxiB from sourees other 
than C, e.g., from CCU (3:5100) + F 2 in pres, of As + Bra (283). However, b^ond 
noting a few leading articles on Its physical oonsts., induding b.p. « 23.66^ (284), 23.77^ 
(265) at 760 mm., m.p. -110.48'* (264), vapor press. (284) (285), liquid density (286), 
and P/V/T relationsUps (287), no complete review of CClaF and its rdativei (pf. (288)) 
can be given hcre.J 

Chlmimtion. 6 on suitable chlorination yields CCI 4 (3:5100). [E.g., C with C3i in 
sunlight (290) or u.v. li^t (291) (292) (293) (294), at 260-320^ (295), or in piee. of FeCli 
(296) or of aq. (207), or G with ICl at 1^° (208), or C with aq. NaOCl (reaction very siow 
and incomplete (290)) gives CCU (3 : 5100). Note, however, that C is not chloiinated with 
SGzCh even in prmnoe of organic peroxides (200).] 

Braimination. C on suitable bromination gives bromotrichloromethane. [E.g., C wHh 
Brs in s.t. (301) (2981 at 225-275** for 14 his. as directed (302), or C with in fight of 
5460 A (303) or 2650 A in pres, of Ch (304), or over carbon at 180-350” (305), or C witii aq. 
NaODr (290), gives CClabr [Beil. 1-67, b-CU)], b.p. 105° (302), 1D4.2-104.35” at 758.5 mnt 
(308), m.p. —21” (302). For prepn. of CClaBr from trichloroacctyl bromide by pyitilyBis 
at 400” at ord. press, see (306) ;^r studies of lieha\ioi of CClaBr with CI 2 in ll^t (307) (908> 
or of its hiilogpn-Bcnsitized phntochero. oxidn. (309) see indie, refs.j 

lodinalion, [C with aq. NoOl (299) gives ladotrichloromethAne, CClal [BeiL 1-71], 
b.p. 142” (299) (.310); for prepn. of this prod, from CCI 4 (3:5100) with AII 3 in CS| (310) or 
from trichloroocelyl iodide by dutn. at ord. press. (306) see indie, refs.] 

Nitration. [C with HNOa in s.t. at 90-100” for 120 hrs. (311) or in boilg. acetyl nitrate 

(312) gives nitrotricldoromethane (chluropicrin) [Beil. 1-70, li-(20), l2-(41)], b.p. 111-112”, 
but this product is usually prepd. by other means, e.g., from calcium picrate with Ca((X;l)i 

(313) (314).] 

Nitrosaiitm. [No record can be found of any reaction between chloroform and nitrous 
acid, liow'ever, nitrosotricliloromethanc [Beil. l 2 -( 39 )] has been obtd. indiroctly from 
sodium trichloromcthane sulfinatis CCla.SOONa, by the action of HNO 3 (315) (316). 
It is a dark blue liq., b.p. at 70 mm. (315), but decomposing on distn. at ord. press. 

The compound is of considerable intei-nnt Ijecausc on reduction with HjS (315), Al/Hg (315), 
HnCli (316), or 8 O 2 (316) it yields dicliloroformaldoxime, ClaC^N Oil, a chemical warfare 
agent with especially terrifying characUTisiics.] 

Hydrolysis of C. G on hydrolysis gives formic acid (1 : 1005) in such a form that the 
reaction mixt. is able to reduce Fehling .suln. or NH^OH/AgNOs even at room temp, or 
more rapidly on wanning (dif. from CCU (3:5100), l,2^cbloroethane (3:5130), 1, 1,2,2- 
tctrachloroothano (3:5750) and hexachloroeihane (3:4835)}. Note that, although some 
CO jias been detected, yet fonnaldehyde (1:0145) is not produced (317). 

[C with aq. on protracted hig. in s.t. at 225° gives (318) HCOOH (1:1005) + CO + 
HCl. — C with aq. caustic alkali on htg. gives salts of HCOOH (L1005) (319) accompanied 
by CO (320) (321) (322); for studies on kincliGS of hydrolysis of C in aq. ale. in fight from 
Hg vapor lamp see (323).] 

[C is also hydrolysed in ale. alk. solns. even more readily than CCI 4 (3:5100) (324) (191); 
for use of this prmciple in estimation of C see al)ove under determination of C. For study 
of kinetics of hydrolysis of C witli ale. KQH (325), with N/10 £OH in 95% ale. at 90” 
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(Sty of. cp with Bk^R)i or 'ROH in 50% ale. (SB) (827) IM lad)B. nlh Kola 
tt«t C with ak. XOH ia also elained by one worfcir (268) to gS?e oth^eBe.] 

(For further detaib on ability (rfC to TeduoeFBhMiigBidii.aee (317) (326) (380).] 

Mia-vior of C with iiuiBiiik aalta. (C with AlC3i tivH a gummy bygnaeople addn. 
prod, which with aq. legneratea C (381), but C with AlBir ia men or bm (yiddi: 6^ 
60% (332), 100% (333)) eoOTeited to bromoform [Beil. 1-68, It-(IO), Ir(33)], b.p. MOJiS' 
at TOO mm. (334), m.p. 8.06* (334), Dj* - 2.87757 (334), - 2.89064 (334), - 

2.00350 (334), nj? == 1.60088 (334).] 

[C with Call in s.t. at 100° is partiaily oonTertad (336) to CHIi, but C with aq. KI ana 
itt pres, d* Cu deoompaseB yielding (336) CH 4 + H] -f CO + CQs.] 

[For leading reference on behavior of C with various metal fluorides see (337).] 

Behavior of C with metals. [C with alkali or even alkaline-earth metals undergoee 
explosive deoompn. on htg. or even at room temp, if subjected to sufficient mechanical shook. 
For studies of the explosion of G with alkali metals see (338) (339) (340); for further data 
onexplosionB of C with li, Na, K, Ca, Sr, Ba, and Mg, especially with reference to sensitivity 
to meehsaical shock, see (341). G with molten Na at 260*-370° as directed (342) gives 
C + Ha + GH4 with smaller amts, of GaHa, CaHai and CaHi; for study of C with Na vapor 
see (343).l 

(For study of hasards of behavior of CHCU/GCI 4 mixts. with A1 or Mg see |344); for 
extensive study of corrosion of metals by C see (345).] 

(Note that C with Mg in boilg. ether does not react, even in pres, of various catalysts 
(346).] 

Behavior of £ with various organic reactants. With carbon nwruauk. [C with GO + 
water vapor above 200° in pres, of suitable cat. as directed is claimed (347) to give aoctio 
add (1 : 1010) ,* C with CO + AlCU at 150° and 900 atm. for 6 hrs. gives (21 % yield (348)) 
dichJoroaoety] chloride (3:5290).] 

With hyd^rboru. [C (excess) with octene-l (1;8375) in pies, of small smts. (0.02 
mole) of dibensoyl peroxide (or diseetyl peroxide] adds to unsatd. linkage giving (349) 
1,1,1 -trichloTononane; under similar conditions C adds to one of the unsaid, linkages of 
diallyl (1:8045) giving 8,8,S-trichloroheptenc-l. — (For other addns. of C to unsaid, 
linlnges see below).] 

[G with C«He (excess) in pres, of AlCb (350) (351) (352) (353), FeGli (354), chromium 
powder (355), or A1 powder (356) gives triphenylmethane (1 : 7220); other aromatic hydro- 
earboos presumably give analogous r^ults but cannot be detailed here.] 

With saturated halohydrocariKm. [C (1.2 moles) with EtBr (3.8 moles) + AlOb (0.07 
mole) on htg. as directed (357) gives EtGl (3; 7015) + 90% yield GHBtx (for physical 
oanstants see above under behavior of C with inorgaiue salts (AlBn)). — C (1 mole) with 
Mel (3 mcdeB) + AlCb (0.04 mule) on similar treatment gives MeCl (3:7005) + (95% 
yield (367)) iodoform, m.p. 119°. — G with CHBrj + 5-10% KGl in pres, of moistened 
AlCb under GCb in 8.t. at 135° for 14 hn. undergoes a redistribution resetion giving (358) 
17% 6 + 43% CHCbBr + 31% CHClBri + 9% CHBrj.] 

With imsaturatcd halohydrwxarbons, |C (3 wt. pta.) with ord. 1,2-dichlaroethylene 
(3:5030) + AJCb (0.25 wt. pt.) stirred with sand for 20 hrs. at 30° (360) of. (360) (361) 
(362) gives (yields: 63% (359), 70-75% at 50° (360), 46% at ir in 22 hrs. (360)) 1, 1,2, 3,3- 
pent^loropropane (3:6280).] 

iC with 1,1,2-trichloroethylene (3:5170) -r AlCb st 20° gives (361) (362) 1, 1,1, 2,3,3- 
hexachloropropane (3:6460); note that at higher temp., e.g., 50-60°, yield is greatly 
dimtmshed and several other prods. (361) are formed.] 

[G (2 motes) with 1,1,2,2-tetTachlaroethytene (3:5460) + AlCb (0.2 mole) refluxied 
. 15-20 hrs. gives (8&4»% yield (363)) (364) (365) (366) (367) (36B) (309) 1,1,1A8,3,8- 
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hipriUddorapiopaaft for study of oqiifi* ef syitam 6 4- tetndUoiosft^^ 

(8:54dO) -f (3:0200) iris ^9!0>.] 

WUh %matunM fiiiirQu. |C initli soryloiiiti^ oyanide} in pi^ of trimethyl- 
beBiyl<«imiioiiium Jiydrande at for 24 hiB. or aolid KCffl at 0-3° for 4 hn. adds to 
unsaid. Imkage giving (11*12% yield (371)) (872) tiT»Y4iieUoro-i^4>uty^ 41°, 

b.p. 214-210° at 700 mm., 90-05° at 12 mm. (371) 1372).) 

akohdn or akMbUea, {C with MeOH over oat. at 200-350° gives (373) MeOI 
(3:7005);C with EtOH under similar oondiiions gives (373) EtQ (8:7015).] 

(6 wil^i Na alcxtholates gives the oonesp. trialkyl orthofonnates. E.g., C with NaOGHi 
gives (374) (375) trmiethyl orthofonnate (1:3087);C with NaOCsHi gives ^-31% yield; 
(376), 36% (377)) (374) (375) triethyl orthofoniiate (1:3241); arthoformate esten ef hijdwr 
alfls, gresHiiilarlypTepd. of. (374) (377). For study of behavi(H' of CwHhnmda. of sodium 
alooholates see |3TO); for treatue on chemistry of aliphatic orihoesters see (879).] 

WWl fMrcapians or monxiphdM. [C with NaSCHs should yield trimethyl trithioartlio- 
formate [fieil. Ili-(30)I, m.p. 16° (380), b.p. 220° dec. (380), 103-104° at 12 mm. (3S1), 96° 
at 0 mm. (380), ni) * 1.5606 (381), but this prod, has been reported only by othfv muana, 
e.g., from GC 14 (3:5100) with Na^Hg (381) and from anhydrous HC(X)H (1 : 1006) with 
GHgSH in s.t. at ord. temp. (380).] 

[C with NaSCgHg gives (3^2) (383) (386) triethyl trithioorthoformate [Beil. II<^, IIi- 
(39)], b.p. 235° dec. (380), 174° at 760 mm. (384), 136.5° at 23 mm. (385), 138° at 21 mm. 
(386), 126.5-128° at 12 mm. (381), 127-128° cor. at 12 mm. (387), Df « 1.063 (386), 
n]f B 1.5410 (381), but this product is usually prepd. by indirect means, e.g., from an- 
hydrous HCOOH (1:1005) with GgHgSH in pres, d dry HGl (384) (385) or from CCU 
(3:5100) with NaSCgHg (381).] 

WiUi phends or phenoUUeE. C with phenols (or with substituted phenols having at kast 
one free ortho or para position) in presence of aq. alk. oondenses with eventual introduetioa 
of the formyl radical and fonnn. d phenolic aldehydes (Reimer-Tiemann reaction (388)). 
The countless rccordml examples of this reaction cannot be detailed here but the following 
leading references will be found useful. [For modem studies of the Reimer-TlfmiiM 
reaction see (389) (390); for studies of infuenoe of substituents in the phenolic companeot 
sec (391) (302) (393) (394) (395); for extension of the Reimer-Tiemaim reaction to other 
clasi^ Bu^ SB substituted indeto (396), thiazoles (397) see indie, refs.; for applksataon 
to ^naphthol (1:1540) giving (38*48% yield (398)) 2-hydroxy-l-iiaphthalileh^, m.p.r 
79-80°, to jMetralfd (5,6,7,8-tetrahydronaphthol-2) (390) see indie, refs.; for studies on 
theory of Reimer-Tiemann reaction see (400) (401) (402).] 

[C with dry KCKJsHg at 110° for 4 hn. under Eg gives (15% yield (403)) triphenyl ortho- 
fonnate [BeiL Vl-152, Vlr(153)], ndls. from ale., m.p. 76 - 7 r (404), 75° (403), 71.5° (405); 
note that this prod, is also formed (405) in the Reimer-Tiemann reaction cf. (39Q).l 
WiUi oldekjfdes or keUmea. C with aromatic (but not aliphatic (406)) aldehydes in pres, 
of aq. KOH undergoes addition yielding trichloromethyl-aryl-carbinolB. [E.g., C with 
benzaldehyde (1 : 0195) + aq. KOH gives (16% yield (406)) (407) cf. (408) triohioroiDethyl- 
phenyl-carbinol {Beil. VI476, Vli-(237), VIr(447)], m.p. 37° (409), b p. 145° at 15 zUm. 
(409) cf. (406) (coTTesp. acetate, m.p. 87.5° (409); cortcBp. benzoate, m.p. 97.5° (409); 
carresp. p-nitrobwoate, m.p. 109” (410)). For analogous behavior of C + alkali with 
o-ehlorobenzaldehyde (3:6410) (411), sHshlorobenaalddiyde (3:6475) (412), p-chloro- 
bensaldehyde (3:0765) (413), p-tolualdehyde (1:0215) (412), and furfural (1:01^) (406) 
see indie, refs. Note that tiiehioramethyl*«rylHSBrbincis are also obtd. by reaction of arorn* 
hydrocarbons with chloral (3:5210) q.v.) 

[C with acetone (1:5400) in pres, of dry powdered KOH (0.5 mole) below 0° |414i) ^ 
2r-3° (415), or KOH in ale. sa directed (416), or evmi NaNHi (418) gives (yields: 26% (416), 



OBLQROFOilM 


654 

23% (414)) ^417) (4151 14»l*triQhlaii)-2*mthyiprop^ (j9,A^4ridihro4r4)utyl aloohol 
• ** Chlorate ”) (3:2662) q.v.; note that uae of NaOH lowers the yield (414) and that 
C!a(Ofi)i (416), Zn(OH)i |414|j or Al(OH)i (414) yiclde no suoh product; note also that 
the crude prodr contains some diaoetone alcohol (1:6423) best removed by treatment 
wiih aq. (416) since otherwise it farms with the “ Ghloretone '' a ooziBt.-boilgr mist.] 

^ (2 moles) with ethyl methyl ketone (1:5405) in pros, of dry powdered KOH (419) or 
of NaNHa (418) givu 03.5% yield (419)) by addition l|l,l-trich]Qro-2*methylbutanol-2 
[Beil. lr(424)|, b.p. 162-165*’ (418), 110-113° dec. at 620 mm. (419), Df - 1.2128 (419), 
iid ■ 1.4460 (419). Note, however, that analogous addition of 6 does not occur with 
diethyl ketone (1:6420) (420), di-^-propyl ketone (1:5447) (420), etkyl n-propyl ketone 
(420), methyl isobutyl ketone (1 : 5430) (420), or methyl phenyl ketone (acetophenone) 
(1:5515) (419), but wiU occur to a very small esctent with cyelopentanone (1 : 54^) (421) 
or oy^hexanone (1 :5465) (421) cf. |418).l 

With amines. C with primary amines in pres, of ale. caustic alkali condenses with loss 
of 3 HCl giving the corresp. isocyanides whose extremely charficteristic odor has caused 
this general procedure to be used as a test (422) for primary amines. The reaction has, 
however, been very little studied in the aliphatic Eicries. 

[C with CHsNHs + ale. NaOH should give methyl isoeyanide (methyl carbylamine) 
[BeU. IV^, lVr(32S), IV2-(561)], b.p. 59.6° at 760 mm. (423), 59-60° (424), » 0.734 

(424), Ef » 0.7464 (425), » 1.343 (424), but this highly explosive (425) (426) (427) 

substanee has been reported only by other means, c.g., from Mel with dry AgCN (425) (423), 
GuCN (428), or GH^Hgl (429). — C with GsHsNHz + ale. NaOH gives (430) ethyl iso- 
cyanide (ethyl carbylamine) [Beil. lV-107, lVr(35]), JVr(600)], b<p. 78.1° at 760 mm. 
(431), 78° (424), i)f » 0.747 (424), = 0.7405 (425), ng'e » 1362 (424), but this less 

explo^ve prod. (427) is usually obtd. by other means, e.g., from Htl with AgCN (425) (431), 
etc. — C with n-BuNH2 + aq. NaOH gives (only 5% yield (432)) n-butyl isocyanide (n- 
butyl carbylamine) which is better obtd. (40% yield (432)) from n^BuI + AgCN.| 

[6 with aniline in ale. KOH (433) (435) cf. (438) or in G|He -|- NaNHz (436), or better 
in MeOH/NaOH (50% 3ield (434)) or powdered KOH without solvent (35-40% yield 
(437)) cf. (438), gives phenyl isoeyanide (f)henyl carbylamine) [Beil. XlI-191, Xl]i-(168)], 
b.p. 165-166° at ord, press, with partial pulyipprizalion (435), 78° at 40 mm. (435), 64° at 
20 mm. (435), Dl^'^ = 0.9823 (424), » 1.52828 (424). — For analogous reactions of 

C with o-toluidine giving o-tolyl isoeyanide [Beil. Xll-7881, b.p. 183-184° cur. at 753 mm. 
(430), with p^toluidine giving (440) (441) p-tolyl isoeyanide [Beil. Xll-903], b.p. 99° at 
32 mm. (441), 94° at 25 mm. (4;i4), m.p. 21° (441), 19.5° (434), with p-methoxy aniline 
(p^nisidine) giving p-methoxyphenyl isoeyanide, m.p. 33° (438), 30° (434), vith o-methoxy- 
aniline (o-anisidine) giving o-methox}'phenyl isoeyanide, b.p. 112° at 16 mm. (438), with 
p-j^henylenediamine to give (442) either p-ominophenyl isoeyanide, m.p. 74°, or p-phenylene 
diisocyaaide see indie, refs. — Many other isocyanides arc known but cannot be detailed 
here.] 

0 Cidor reictioa with a-aa^diol/cyclohexinol. A. C (1 drop) with 2 ml. of a 2% 
soln. of oe-naphthol (1:1500) in cyclohexanol (1:6415) + 1 pellet of solid NaOH, 
boiled 25 seconds and cooled, gives (174) blue color ; one portion of this blue soln. 
underlaid with equal vol. of 85% H2SO4, stood 1 minute and shaken turns intensely 
blue; a second portion of the alkaline blue soln. acidified with equal vol. of AcOH 
(1 : 1010) stood 1 minute and shakeu becomes orange-yellow. [Note that the alkaline 
boiling also gives a blue color with GHgCUlz (3:5020) and with CGI4 (3:6100) while 
other chlorinated solvents (174) give yellow-brown, gray, or brown; in the HsSOs 
treatment CH^Cls (3:6020) gives greenish-blue and GCU (3:5100) an intense blue; 
in the AoOH tieatment CH2C]a (3:5020) gives a yellow, CCI4 (3:6100) a red, color.] 
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B. C (ldrtv)with 2 iid.ey^lohmiiol(l^ 4'tf6wiiigiiiB.iHiaphtM (1:1600) 
+ 2 ml. 20%*Bq. KOH boiled 15 Boconda with vigoroiu Bhftkuig fivea 1175) blue edipr 
in upper layer. {Neither CHiCh (3:5020) nor CQ 4 (3:J5100) givee any eolor, airi 
this form of the teat may be uaed to detect u little aa 1 % C in eitlier ol the other tiroiil 
(B Color teat with 2,7-dihydrozynt^dialene/GyclohetaBol. C <1 drop) with 2 aol. 
pure oydohexanol (1:6415) + 1 pellet NaOH + e fovr mgma. 2,7-dihyitoQinaphtha* 
lone hid. at 197° (b.p. of ethylene glycol) for 45 aeconda, decanted from undioBolved 
NaOH, cooled, and shaken with 2 ml AoOH + 4 ml. 96% EtOH, ^vea deep red 
color (175). [Note that under these conditions CH 1 CI 2 (3:5020) gives a ateel^ihiB 
color while CX^U (3:5100) gives pale yellow-brown color (175|.] 

(B Color test with cydopentinol. C (1 drop) in 1 ml. cyolopentanol (1 ;6412) + 1 pdM 
NaOH boiled for 25 aeoands, then shaken vigoroualy for 35 aeconda, then treated with 
4 ml. 96% EtOH and shaken, gives witii C only a pale citrcm-yelloW color (175). 
[Note that in this teat CHiClz (3:5020) gives a deep red color which inteonfiee or 
tuna leddiah-brown upon addition of EtOH; CCI 4 (3:5100) gives an intense brown 
csolor.l 
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EP. 
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KI.1-60.3’ (2) 

Hl-l’ It 740 mm, (3) 

M-er (4) 

59-60* (.5) 


UJ>. 

-10.0* (3) - 1.4785 (3) 

-12.0* (1) 1.480 (4) 

- 1.4484 (4) 
Di*” w 1.4888 (4) 


860.11-842 

ni-(234) 

lIi-(508) 

1^-1.4316 (3) 
1.4301 (4) 

nH * - 1.43445 (4) 
1.43395 (4) 


I5m olio ethacalvl eUoride (3:5625).] 


Cidorlen liq. whoec vapon stron^y attack respiratoy panaon. — Sdni. of C in eUnr,‘ 
GHCli, at alkutea an odorJen, but thaw in phenol, animie, thioethen, piperonal, and 
dipeatene an jrellow (5). — Note that the pnwuioe in lamples of C of phoophoraua oompda. 
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iwaio ftom lAie MsU. iiBdd m ili pMpaO 

mb oontanamtA may be remumd by treatment irith Cb and aubsecpent IraettoaitifeA 
{i){7). — CuBtabletofTiiBg. H 1 SO 4 . • 

C a an ImportBiit reagent in organifi Byntheeia ; ita readaona may coaTenienUy be cftddr 
fled under four main typesp vie.: (A) thoee in which it rcaota aa an add chlo^e (dtber 
one or both groupa being invol^); (B) thoae in which it acts like a mature of O0(3» 
(3:5000) + CO; (C) those in which it acts as a chlorinating agent; and (B) those in whieh 
i t acts as a dehydrating agent Examples of all these types will be found in tb e stibsequent 
text, but naturally oombmatioiiB of the dirtinotive types may ooour aimultaneouriy* 

C ia also emidoyed in the preparation of variouB dyeetuffe although these oaiinot be dis- 
oussed here. {For toxicity of C see | 6 ); for protection of stopcocks from action cif C sec 
(16).] 

Preparation. [For prepn. of G from anhydrous oxalic acid (1 :0535) with PCli (2 motes) 
(yields; 70% ( 8 ), 45-^% ( 1 )) in jircs. of an inert solid or liq. diluent (9) and even in units 
aa much as 5 times the original (10), or with FCU in FOCb in stream of Cb (U), or With 
OOGI 2 (3:5000) in pres, of tertiary aminos {14} see indie, refs.; from diethyl oxalate ( 1 : 1(156) 
with pels (poor ^elds) see (12) (1) (13).] 

[For prepn. of G from CCX^'b (3:5000) + CX), or from CO + CI 2 over suitable cat at 
20 (MO 0 '’ and 200 atm. press., sec (15).] 

[For formn. of C ( 10 % yield ( 1 )) from ethoxalyl chloride (3:5625) with PCb in s^t at 
170*sce{l)J 

Pyrolysis or decomposition of C. [C on pnasing through tube at 600“ (1) or on htg. at 
340“ for 70 hre. in an evacuated s.t. |7) dec. quant, into CGCb (3:5000) and CO; notef 
however, that at 200“ C shoe's no tracse of phosecne even after 18 hrs. (7) and at ordinaiy 
temp, (when protected from Light and moisture) can be preserved indefinitely.] 

C (I mole) on slight w^arming with AlGb (2 moles) in CSt dec. quant ( 1 ) into pboegmio 
(3:5000) -H CO and may thus serve os a source of COQj in Friedel-Crafts readns. (see 
below). 

C when exposed to light of any wave length below 3800 A slowly dec., the final prods, 
being (X)Cb (3 : 5000) -H (X) although the initial prods, appear to include C 32 and CO (Ifi); 
this photochemical deen. plays an important part in its use as a reagent for introduotion 
of the — CO.Cl group tcldoroformylation) (sec bplow). 

Behavior of C with inorganic reactants. 0 with hq. aq. or dil. aq. alk. yidds quant 
( 1 ) CO + CO 2 + HCl, no trace of oxalic add (1:0445] or of its semi-acid chloride bdng 
formed; however, C as vapor on treatment with steam does yield also some oxalic add 
crystals ( 1 ). 

[C in ether on treatment with dry HsS for several hrs. is unchanged, but if quinoline 
(2 moles) is added, vigorous reactn. occurs ( 1 ) with evolution of gaseous CO + C06J 

[C on treatment with HBr gas for 12 hrs. gives (85% yield |7)) (17) (IS) oxsJyl (di)- 
bromide [Ikul. lli-(236), Ilr(509)]. b.p. 106“ (18), l(r2-103“ at 720 mm., 16-17“ at 10 mm., 
f.p. *19.5“ (7) (for study of thoiDal and photochemical decn. of this prod, see (18)}. 

C with HI is n^uced (7) yielding CO + Is (cf. phosgene (3:5000)).] 

C with 2 Nal in dry acetone yields quant. (41) CO + Is + 2 NAC 1 but C with aq. Not 
does not set free iodine giving instead the usual aqueous hydnlyaia with fonnn. of CO -f 
GQi + 2Ha 141). 

iC (2 moles) with AbjOi (1 mole) gives (95% yield (19)) AsCbj b.p. 130“; sumlarly C 
with dry CrOs refluxed 5 hrs. gives (80% yield (19)) chromyl chloride, CrQi 62 , b.p. 114r 
116“ at 748 mm.) 

[G in CeHe with Hi in pies, of Pd/BaS 04 cat gives only gaseous products, no tvace of 
giyoxal or gjlyoxylic acid being formed ( 20 ).] 
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(j in CA with NHs SBB in odd reacts vigorously yidding |21| oxalic add diamide 
(oxamide) [Beil. II-M, Ili-(237), llr(509)], m.p. above 400'* (and therefore uselesB as 
derivative for identification), + NHiCi. — G with hydrarine hydrate (excess) presumably 
yields oxalic acid dihydrazide ('* oxalfaydraside'*) [Beil. 11-550, lIi-(243), llr(514)], 
m.p. 244” dec., dthough this method of prepn. seems to be unieported. 

[C with K/Na alloy is (like many halogen oompds.) sensitive to detonation by mechanical 
shock (GR^T DANGER) cf. (22). — For bcliavior of C with other metals see (7).] 

* Behavior of C with oigsnic reactants. Readion of C wUh alkanet and cydoaUcann. 
|C with said, aliphatic hydrocarbons and with ^ydopamfiins in pres, of light and iieraxides 
reacts to replace 1 11 atom by the — CO.Cl group (22) (10); since this group represents 
the radical corresponding to the unisolatable acid chloride of formic acid, the process 
might well be designated as “ chlorafcirraylation however, since tlie rrsultaiit prods, 
may readily be hydrolyzed to the corresp. carboxylic acids, the process has also (unfor- 
tunately) been designated as “ carboxylatiun.” — E.g., C (1 mole) with cyclohexane 
(1:8405) (2 moles) + dibenzoyl peroxirJo (0.005 mole) refluxed for 24 hrs. in light from 
low<^reB8. Hg vapor lamp (10) or aOO-watt iuiigstco lamp (23) gives (yields: 85% (23), 
05% (10)) ryclohexanecarboxylic acid chloride (hexahydrobenzoyl chloride) (3:85^).— 
Note that neither simple oleflns such a.s 2-inclhylbutenc-2 (1:8^), oeteiic-l (1:8375), 
hexadeoene-1 (cetene) (1 : 7000), nor cycloalkenes such as ryclohcxcnc (1 ; 8070) undergo 
this type of reartn. (24), although ]ihcnyletliylene (styrone) (1:743.5) gives einnamoyl 
chloride (3:0330) (9% yield of cinnamic ac. after hydrolysis (24)) and phenylacetylene 
(1:7425) gives |9-«hlororiniiamoyl chbridc (lfl% yield of 0-clilorocinnainic arid after 
hydnilyss (24)). — Note also tliat C under similar conditions wnth aralkyl hydrocarboiui 
cUoroformylates the side chain but yields are wry low (MO^I ) (2,5).| 

ReactionB of C with aromatic hydrocarbons. [C with aromatic hydrocarbons (R.II,) in 
pres, of AlCb shows both (A) and {B) t^^ies of rcactn. mentioned above in 2nd paragraph; 
on one hand (A) C reacts like phosgene yielding Ji.CO.Cl (which during the usual 8 ul)S 0 - 
quent treatment is hydrol}'xed to the corresp. add) and ketones of the lyix) llzC'O; on the 
other (B) Cl reacts with 2 PH as a bifunetional acid chloride yielding the corresp. 1 ,2- 
diketones, which w^iUi some of the polycyclic hydrocarbons comprise new cyclic systems 
of the quinone type. Examples of these various combinations are list<ri lielow.] 

[C with CeHe + AIClj in CSj gives according to mode of procedure either (1) 100% 
yidd benzoyl chloride (3:6240) or Kfl% yield diphenyl ketone (benzophenone) (1:5150); 
note that no benzil (dilienznyl) (1:9015) is formed here although it hss Ix-en obtd. (in 
small proportion) together with benzophenone from oxalyl (di)bromide with CsHb + 
AIBtz in eSa (17). — C with toluene + AIGI 3 in Cfcfe gives (65% yield (26)) p-toluic ucid 
(1:0795). — C with o-xylene (1:7430) + AlQj in C% gives (75-H0% yield (27)) (26) 
3,4-dimethylbcnzoic add [Beil. lX-535, lXr(210)l, m.p. 166°, accompanied by some 
3,4,3',4'4etittmethylbenzil (4,4'-o-xylil), m.p. 128.5° cor. (27); C with Tri-xylene (1:7420) 
similarly gives (40-50% yield (26)) 2,4-dimctbylbenzoic acid [Beil. 1X^81, lXi-(209)|, 
m.p. 126”; G dmilarly with p-xyleue (1:7415) gives (100% yield (26)) 2,.5dimethylbcnzoic 
add [Beil. 1X-5:14, IX]-(210)], m.p. 132°. — C with ethylbenzene (1:7410) gives (29) 
p-othylbenzoic acid [Beil. IX-529], m.p. 112”.] 

[C with arom. hydrocarbons contg. two uneondensed benzene nuclei shows a distinct 
tendency to yield dicorboxylic acids despite the fact tliat the first member is exceptional. 
E.g., C with biphenyl (1:7175) + AlGi in gives (.30) 40% yidd di^xenyl ketone, 
m-p. 236°, + 25% p-xenil, m.p. 140-141°, although the formation in 75% yield of p-phenyl- 
benzoic add (p-xenoic add) [Beil. IX-671, lXi-(280)|, m.p. 224°, has also been reported 
(31); for examples of dicarboxylic add fomm. from C + AKylz with 2,2'-dimethylbipbenyl 
(26), diphenylmethane (32), phenyl p-tolylmethane (26), di-p-iolylmethane (26), 
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diphenyleihaso (faibouyl) |82), «,/MiphenyletihykM (itilbnie) 02), triphra^teflllm 
we indio. refi.] 

[C with polyoyoilie atm. hydrocarbons freqnentlyi but not always, also, pvsA pdlyv^ubQ 
qoixKmes ; e.g., C with naphthiileiie (1 : 7200) + Aldj in CS| gives (36) a mizt. of Msphthous 
ocsid (1:0785) + ^naphthoic add (1:0600); C with awthybaphthale^ (1:7606) + 
Aids in C8s gnres (33) a mixt. of adds + 2,2'-dimethylnaphtlu] + d-methylaoenaphtii^ 
quinoiie-1,2; for analogous results with 1,6-, 2,6-, and 2,7-dizDethylnAphtbaleneB see (33) 
(34); C with anthracene + Aids in CSs pves (70% yield (35)) oceanthrenequinoae ^,0^ 
oxaLylanthraoene) [Beil. VII]-(436)|, red pr. from CtHe, m.p. 270”, aflCompaiM by some 
anthraoene-O-carboxylic acid (msso-anthroic acid).] 

[For behavior of C + AlCls with 2-methylanthracene (36) (38), l,2^benaanthr8oelie 
(37), retene or dihydroretene (39), or fluoranthene (40) see in^o. refs.; many analogous 
cases are known but cannot be included here.] 

Readion of C vtUh aloohoU and thiok. [C with 2 moles primary ales, especially in pres, 
of pyridine yields oorresp. neutral esters: e.g., C with MeOH (1:6120) (2 moles) gives 
dimethyl oxalate (1:0415), m.p. 54”; C witli £tOH (1:6130) (2 mdes) gives diethyl 
oxiijiatc (1:1055), b.p. 185”; for analogous behavior of C srith n^-propyl ale. (1:6150) 
yielding di-np-pmpy1 oxalate (l‘:3726), with iaobutyl ale. (1:6165) yielding diHsobatiyl 
oxalate (1:3807), with isoamyl ale. (1:6200) yielding disoamyl oxalate (1:4181) all in 
100% yield sec (42). — C with aecondary ales. (2 moles) also yields |42) (50) the cone^tp 
neutral esters, but yields are satisfactory and the ability of C to act as a dehydrating 
agent begins to berome evident (42); e.g., C w'ith methyl-phenyl-carbinol (1:6476) yidds 
no ester, but only phenylethylenc (styrene) (1:7435). —C with ferftarp ales, replaces 
OH by Cl; e.g., 6 with tcr-buiyi ale. (1:61401 gives fsr-butyl chloride (3:7045); C with 
tiiphenylcarbinol (1:5985) gives cldorotriphunylmothane (3:3410) (42),] 

[Note that C with only 1 mole of primmy ales, yields the coiTesponding half esterification 
prods.; e.g., C (1 mole) with EtOH (1:6130) (1 mole) gives (M% yield (43)) ethoxalyl 
chloride (3:5025); for other examples together with use of such oxalic ester chlondns in 
prepn. of cellulose mters see 14^1).] 

[C with ethylene idycol (1 : 6465) (1 mole) (fircctly (42) or in pyridine (44) or in dry ether 
(45) gives (57% yield (45) ] monomeric nthylene glycol oxalate (2,3-dioxodioxum-l,4) 
IReii. XlX-153, XiXi-(G79)], m.p. 143” (45), 149” (44i, 153” (42); for relationships of this 
monomer to the polynuric forms sec (46).] 

[C with CJbSIl (2 moles] (13) in dry ether (47) gives dimethyl dithioloxalate [BeiL 
11-565, 1I2-(514)], ycl. eryst. from ether or Igr., m.p. 82.5-8:1.5” (13), 80“ (47), b-p* 218“ 
at 760 mm. (47). — C with Et8H (2 moles) (13) (48) in dry ether (1) gives diethyldithiolr 
oxalate [Beil. 11-565, IIi-(244)], m.p. 27-27.5“ (13), 24-25” (1), b.p. 238-240“ at 757 mm. 
(1),235”(13).]_ 

Beha\*ior qf C wUh phenols and ihiophtnols. [C (I mole) witli phenol (2 moles) in dry 
ether with metallic Na (2 moles) gives (21% }'icld (49)) diphenyl oxalate [Beil, VI-155, 
VIi-(87)l, m-p. 134” u.r. (49). — C (1 mole) with o-cresol (1 : 1400) (2 moles) + Na similarly 
gives (49) di-o-tolyl oxalate [Beil. Vl-3551, ndls. from dc., m.p. 90-91” u.c. (49); Cl with 
m-crcsol (1:1730) similarly gives (49) di-m-tolyl oxalate [Beil. Vl-379, VI|-(187)], ndls. 
from ale., imp. 105” u.c. (49); C with p-rrcsol (1:1410) similarly (40) or in (51) 

^VQB di-p-tolyl oxalate [Beil. VI-398, VIi-(201)], pi. from ale. -1- ether, m.p. 148“ (40), 
147“ (51); for siniUar behavior of still other phenols see (51).] 

[Note, however, that C (1 mole) with phenols (1 mole) in pns. of ^Cl| leads to monO" 
esterification followed by dimination of HCI and ring closure; e.g., C (1 mole) with 
naphthcil (1 ; 1540) + AK^i in CSn gives (85% yield (52) (53|) 4,5-beiuoGumarandkniB^2|3 
[BeU. XVllr(267)], orange ndls. from AoOH, m.p. 180-181” (52).] 
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[Forbehaviijraf C withraoro^ (1:1530) + N&0rKiAmoifltette«e6(54).] 

[C with ^^hionaphthol (2-iiiercaptoQAphtha]en6) + AlCh in CSt ontenieB and linf- 
doMB with loss of HCl yidding (56) 4,5-beiiJM3thioeuiiiaiw^ (4,&henBothkiiiaph* 
tb6iiequmoiie-2y3), red pdr., in.p. 153“. — For extension of thk type of reactn..to pregm. 
of hdogenated thionaphthiBatiiis from G with haloBenated 1- or 2-mercsaptoDaphthBleneii 
+ AI(^Bee|56+.] 

[For behavior of C with dithiopyrocatechol (o-dimeToaptobenzcae) see (67) J 

[For study of a series of mdecultf cpds. of C with various hydroxy-azo compda. see (68). 

J9eAopkir qf C with phenol elKera, [C with mononuelear phenol ethers + AlClt reacts 
in general according to types A and B of paragraph 2 (above) so that after aqueous treat- 
ment involved in destroying the AlCb there rosulte either a dikebone or a carboxylic acid; 
wfaidi of these is formed or their proportion varies with nature of components and with 
conditions. E.g., C (1 mole) with aniaulc (methyl phenyl ether) (1:7445) (2 moles) + 
AlCli (2 moles) in CSs gives ^elds: 90% (59), 50% (60), 76% (17)) anisil (4,4'-diinethoxy- 
benril) [Beil. Vni-428, VJIIi- (705)1, goldenrycl. ndls. from ale., m.p. 133“ (60), 132’ 

(58) ; C (1 mole) with phenetole (ethyl phenyl ether) (1 :7485) (2 moles) + AlCh in GSi 
gives (80% yield (29|) phcnctil (4,4'-dicthoxyhon2il), pr from ether + ale., m.p. 149“; 
C simiiarly with o-cresol methyl ctlicr (1:7480) + AlClj' in CSs gives (76% yield (61)) 

(59) 4,4'-dimethoxy-3,3'-diinethylbcnzil, pale yel. ndls. from ArOH, toluime, or 
pyridine, m-p. 177’ (61), 174° (59). ~ Note, however, that C with ffi-cresol methyl ether 
(1:7510) + AlCb in 0% yields no diketone, but only (59) 2-hydroxy-5-metiiyl1)enzmc 
add (6-melbylaalicylic acid) [Beil. X-217, Xi-(95)], m.p. 168°; C with p-on^snl methyl ether 
(1:7495) gives no diketone hut only (12% yield (59)) 2-hydroxy-5-meiliylbcnzDio acid 
(5-methylsalicylic add) [Beil. X-227, Xi-({)fi)], m.p. 149° (59). Many analogous cases 
of each type are known but cannot be included here.] 

(C with pyrocatechol dimethyl ether (vcratrole) (1 : 7560) + AlClg {^) 2, 3,2', 3'- 
tetramethoj^benznphenonc; C with resorcinol dimethyl ether (1:7570) gives (60) 2, 4,2', 4'- 
tetramethoxybenzoplienone; C with hydroquinone ^methyl ether (1:7100) gives (60) 
2,5,2^,5'-tetramethoxybenzophenonc, but C with orcinol dimethyl ether (3,5-dimethoxytQl- 
ttene) + AlCla gives (29) by ring dosure 6-metlu)xy-4-methylcouniarandioiie-2,3, m.p. 
166° (29).] 

Behmor of C with organic acide or their derivativee. [C with silver oxalate in dry ether 
does not yield the unknown oxalic anhydride but instead immcxliately evolves CO + CO 3 
until all the salt has disappeared (1).] 

[C with organic acids, their salts, or their anhydrides, gives the corresp. acid chlorides 
in good yield (19); furthermore under appropriate conditions C with aromatic acids gives 
good yields (50) of the corresp. arom. anhydrides; for numerous examples see indie, refs.] 

Behavicr of C with aminee or their derivalms, C with primary or secondary amines 
(2 moles) reacts norinally as a hifunctional add ddoride yielding corresp. N-substituted 
oxamides (see also lielow under (O's). 

(Note, however, that with amine salts reaction takes a different course. — F.g., C with 
apiliiift hydrochloride at 15° evolves HCl and gives (100% yisld (62)) oxaailyl chloride, 
C6H|.NH.GO.CO.C1 [Beil. XlI-283, XlIi-(206)], pr. from pet. elher, m.p. 62.5°; C with 
fr-napbthylamme.HG in chlorobenzene at 15“ similarly yields (12) A'-(ni-xmphthyl}oxamidyl 
cUoride, CioH 7 .NH.CO.(X).CI, m.p. 86° (62); C with d-nsphthylamine.HCl similarly 
yteldl JF-(|9-napbthyl)oxamidyl chloride, ndls. from CbHq, m.p. 114-115° dec. (62). — 
Note that these prods, with condensing agents such as AlGl|.FeCls or H 2 S 04 ring-close 
with loss of HCl to yield homologs of isaiin: N-(ae-naphthyl)(iXBmklyl chloride -|- 

AlOi at 80-65° for 8 hm. gives (63) 6,74)enzoi8atin [Beil. XXl-524, XXlr(414)) C 1,2- 
naphtbisatin "], red ndls., m.p. 255°; N-(^-oaphthyl)oXBimdyI. chloride with AlCb in 



flis UQDIMI WffB Of > US atCMI 

oiMMBHM at BO* i^vea (7I!^% jwld tlB)> 4,Mi«aiDjntin 
IBaiL XXI486, 3CXlr(416>1, m.|>. 28^-283'.] 
tNote, fiiitliefiiim, that the above feneral esmtheeie ti ifliptin homokiQB oan bo oairlef) 
out Starting with J^-acylatsd arom. amineB: 04., (j with Na nit of W-(p-tohiaiittiilfoi^l]- 
p4oluidide in C% splits out Nad giving (fi4) jy-Cy-tohwnmtoylViy-- 
(Monde, eryet. from CA, m.p. 91-03° (54); this prod, on htg. with AlQt lene HQ aM 
lingHeloBee to jyr*(p-toliicDe6uilonyl)-5-inetliyliMatin, cryst. from AeOH or GbHi, in,p. 
20^-205°, hydidyBia of which by stdg. 1 day with cone. H1SO4 yklda (94) 5‘nethytinlin 
[BciL XXl^, XXIi-(401)l, ted ndk. from aq. or ale., m.p. ISr.] 

[For analogous leactn. of C with secondary arom. amines and ring oloeuie to hT-mibelatttted 
isatins see (95).] 

[C with Ar,J^-diinethylaniliDe gives various prods, according to oonditions; C (1 mdo} 
with dimetbylaniline (2 moles] in dry ether in cold gives (100% yield (66)) (p^dimethyl- 
aminobenaoyl)fonhyl chloride, (CHa]aN.C8H4.CO.CO.Q, stable only in coin, and cm iieat- 
ment with aq. pvuig (80% yield (66)] (7Hli]Detfaylaimnoben2oyl}fQnnio acid, goideb-yeL 
Ifts. from AcOH or MeOH, m.p. 186-187° dec.; C (1 mole) with dimethyloMiM (4 moln) 
in CflHs, stood 16 hn. in cold, then heated gives tetramethyldisminobenail + the oaifainol 
base of '* Crystal Violet '* (for many further details see (66)); for use of C in prepn. of 
"Crystal Violet” sec {67).l 

[C with (Himinothiophenol (80) or with its Zn Sfdt (68) at 60-80* until reactn. faeghto, 
then htd. at 100° for 1 hr., gives (60% yield (68)) 2ns-2,2'-bensothiaadlyl [Beil. XXVU- 
744, XXVIIr(626)|, m.p. 300.6° u.c. (68), 304° (80); similarly C with Zn salt of inaimiio- 
selenophenol gives (69) bi^2,2'-benzoselenazolyl, m.p. 314° u.c. (69).] 

Behavior of € vith certain amides, [6 with ur^a directly or in other gives (8) (21) para* 
banic acid CjV,V'-oxalylurea) |Dcil. XXIV-449, XXIVr(401)], cryst. from ak, m.p. 244^ 
accompanied by morr or less oxaldiureidc, insol., m.p. 270-275° dec. (8). ^ C with N,N* 
dimothylurea gives (70% yicld^ (8)) iyr,i^'-dimf>thylpaTHbaiiic acid [Beil. XXIV-463, 
XXlVf(404]l, m.p. 154° (8). — C with JV-phtnylurea in ether refluxed 3 hrs. gives (88% 
yield (8)) A^-phenylpai-abanic acid [Beil. XXIY-454, XXlVi-(405)), Ifta. from ale., m.p. 
213-214° cor., after Rin(.cring at 208° (8). — with A^,.V'-diphenylurea in ether g^ves 
(100% yield (8)J A',A''Kiiphenylparnbanic arid [Beil. XXIV-45o, XXIVi-(405)J, ndla. from 
ak., m.p. 202° rur., after prelim, sintering (8).] 

[For examples of condensation of C with various olher amides see (21) (70) (71) (73); 
with various amino acids see (?2).] 

Behavior of C tciih carbonyl canifiounds, [C ^nth ketones often acta like PGI5 by replacing 
the oxygen with 2 chlorine atoms evolution of CO + COi; for many specific examples 
^ (74); also note that C will) xantbonr (1:7275) gives (75) (76) xanthono dichloride; 
C with A^-mcthyl- or A^-pheuylacndone gives (77) dichlorides, j 
Bthavior of C with organmdaUic compounds, [C with nickel carbonyl reacts according 
to equation Ni(CO)4 + (CO.Cl)j - NiClj + 6CO (13). — C with EtsCd (from CiHjMgftr 
+ CdCli) gives (27% yield (77)) 3-cthylhexBnol-3-one-4 (diethyl^ropionyl-^xubinol) 
[Beil 1-841, Ir (881)1, b.p. 178-179° (78). —For mterfcieuce of C with the Kfidiler’s 
ketone test for RMgX cpds. see (79).] 

0 Oialyl (di)diloride/l,4-dionno moL cpd.; ndls. or pr. from pet. ether, m.p. 6T-6B° 
(81). [From C! with 5 wt. pts. diQxane-1,4 (1:6400) in 25 vob. pet. ether at -'&° in 
stream of diy air or Ni; the 1:1 mol. cpd. ppts. in 71-78% yield (81). — Note that 
this prod, may with aniline be converted to oxanilide (see Mow) or may be dislvd. 
in mm stand, alk. and titrated back with stand, acid; fuithcnnoro, on stdg. iu 
moist air, it is quant, converted to oxalic add dihydrate (1 : 0445). — Note oho thgt 
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under name oonditiina no ppt. resulta with acetyl chloride (3:7065), benaoyl chloride 
(3:6240), malonyl (di)ehloride (3:0030), Buecinyl (dileUoride (3:6200), fumaryl 
(di)f^oride (3:5875), ffvm.-phthidoyl (di)ehloride (3:6900), ttn<ipn.-phtfaaloyl (di)- 
i^oride (3:2395) or tercphthalayl (di)chloride (3:2205) (8lj.| 

^ Oianilide (malic add dianllide): pi. from CbHb or nitrobenzene m.p. OSd** (21) 
252-253° (71). [FVom C + aniline in cold ether or from C + aniline hydrochloride 
in boOg. CftHe (21); note that by virtue of the relative inBolubility of oxanilide and 
its easy quantitative formn. it is often em]:>loyBd as means for quant, detn. of C cf. 
(1). — Note also that the half reactn. prod, oxanilyl chbride m.p. 82.5° has been 
mentioned above in main text.] 

Oial-5a-(p-tOluidide): m.p. 268° (cf. 1:0445). 

— Oza]-bu-(flHuiihlihBlide): m.p. 2.34°. 

Oxal-bii-f^-midithalidej: m.p. 275°. 

O Oxal-bw-(phenylhydradde): cryst. from ale. or AcOH m.p. 278° (83). [E'rom G 
(1 mole) in CiHb with phenylhydrazinc (4 moksj in dry ether (82).] 

— _ Ozal*Zrii-(p-aitro|ihenylhydrazide): unreported. 

Oxal-Mi-(2,4-dinilroiihenylhydrazide): yel. cryst. from ale. m.p. 292° after 
darkening at about 270°« [Prepd. indirectly.] 

3:f9li (1) Staudinaer, Ber. 41, 3558>3506 (1908). (2) Kuhlraiisrh, Ponffrati, Ber, 67, 986 
(1934). (3) Martin, Fartiueton, J. Chm. Sw. IIM, 1181. (4) v(m AiiwfVKi Hchmidt, Ber* 46, 
476-477 (1013). (5) PurviH, Jones. Tasker, /. iSoc. 17, 2206 (lOlll). (0) Cisrhis, Zmtr. 
Gewerbehyg, VnfaUvfrhiU, 16, 29.^294 (1920); Cent. 1686, I 1016; iioi ui C.A, (7) Staiidinffpr, 
Anthea. Ber. 46, 1431-1436 (1013). (S) Bilti. Todd, Ber. 46. 1392-1404 (1013). (9) Ktatidinffer, 
Ger. 216,918, 216,919, Dec. 11, 1900; Cent. 1616, 1 307. (lO) KhariuiGh, Brown. J. Am. Cheni. 
Soc. 64, 329-333 (1942). 

(11) Shtokman, Kwb. 52,894, March 31, 1938; Cent. Ittf, I 797; C.A. M, 5468 (1040). (12) 
Faueonnier, CompL rend* 114, 122 (1802). (13) Jones, Toskpr, J. Chem. Sac. 15, 1904-1009 
(1909). (14) Sec. Chem. lud. Basel, Brit. 401,643, Dee. 14, 19.13; Ciml. IIM, 11 2134; French 
732,078, Sept. 12, 1932; Cent. IfM, 1 287. (15) ll^'icievirh (to Slandtird Oil l)cvelo|inicnl (^o.), 
U.B. 2.055,617, Sept. 29, 1936; Cent. 1637, 1 429; C.A. 36, 7586 (1936). (16) Kmuskopf, IloUsf- 
Bon, J. Am. Chem. Soe. 58, 443-448 (1936). (17) StiiudiiiKer, Ber. 45, 1504 1506 (1012). (18) 
Tuttle, RoUefaon, /. Am. Chem. Soc. 63, 1.525-15.10 11041). (19) Adams, Tlich, /. Am. Chm, 
Soc. 42, SOMll (1920). (20) Froschl, Muicr, MumUi. 51, 260 261, 26K<260 (10:12). 

(21) Bornwater, Bac. Irav. chim. 31, lfl5-141 (1912). (22) Staudiuacr, Z. attaeui. Chetn. 35, 
658 (1922). (23) Kliiirasrh, Broam, /. Am, Chm. Soc. 62, 4.‘j4 (1040). (24) Kharnach, Kane, 
Brown, J. Am. Chm. Soe. 64. 333 -334 (1942). (25) Khiirasch, Kano, Brown, J. Am. Chm. Soe. 
64, 1621-1624 (1942). (26) Licliermunn, Rahtn, Bir. 45, 1204-1207 (1912). (27) Cnffey, 
Bee. tfW, chim, 42, 426-428 (192.1). (28) SchuU. Moyer, Kolloi', Ann. 616, 298 (1034). (29) 
Scb5nbere, Kraemer, Brr. 55, 1186, 1189’ 1193 (1922). (30) Silver, Lowy, J. Am. Chm. Soc. 
n 2420-2430 (1934). 

(31) Uebernianii, ZHuiTa, Ber. 44, S.?7 (1911). (.12) TJebormnnn, Milter, Ber. 45, 1207-1213 
(1912). (33) I^er, Gad, Brr 66 , 242-245 (1927). (34) Lesaer, Gail (tn I.G.), Ger. 470,277. 
Jan. 14, 1929; Cent. 1129, I 3037. (35) Lieljermann, Z.<iuffa, Ber. 44, 202-210 (1911). (36) 
Dansi, Semproni, 6W c/im. ifal. 66, 182-186 (19.16); Cmt. 1637, II 1158; C.A. 31, 1022 (1037). 
(37) Dausi, Gm chim. Hal 67, 85-88 (10.17); Ceni. 1637, II 1368; C.A. 81, 6227 (1937). (38) 
Butoecu, BuU. boc. ehim. (4) 43, 1260' 1272 (1928). (.10) Nym.>m, Ann. Acad. Sri. Ftnn%cae 
A41, No. 5, 60 pp. (1934); Cent, 1637. 1 2348; C.A. 36, 2058 (19.16). (40) von Braun, Mam. 
Ann. 466^ 178-179 (1932). 

(41) Perret, Parrot, Bull. aoc. rhim. (5) 1 , 1543 (1034). (42) Adamn, Weeks, J. Am, Chem, 
Soc. IS, 2514-2519 (1916), (43) von Frank, Caro, Ber. M, 1532-1543 (1030). (44) Ghesh, 
J. Chem. Soc. 117, 1593 (1915). (45) BorKHiann, Wolff, J. praki. Chem. (2) 138, 232 (10.10). 
(46) Carothers, Arvin, Dorough. J. Am. Chem. Soe. 13, 3292-3300 (1930). (47) Arndt, Milde, 
Eckert, Ber. 56, 1982 (1923). (48) Fairhall, J, Ind. Hyo- S, 528-533 (1936); Cent. 1637, 1 774- 
775; C.A. 31, 874 (1927). (49) MikHic, Piiiterovio, J. praki Chm. (2) 111, 231-234 (1928). 
(50) Adama, Wirth, French, J. Am. Chm. Soe. 46, 424-431 (1918). 

{61) AdaiDBi Gilman, J. Am. Chem. Soc. 13, 2710-2720 (1915). (52) Ghia, FranciflCU), Oaa. 
cMm. Ual. 54, 6(MHS10 (1924); C.A. 16, 04 (1925). (53) Giua, Atti. erntgr. not. cAim. tnd. IM 
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seat C«n(. im 1 3809, (5t)liriUo../.9mU cam. (3>Uf, 318-380 <1938^^ (S5)Soe.aMl. 
lad. Bud, Blit. 180,880, Nov. 3, 1033; CoK. 1911, II 008; G«r. 403,000, Sapt. W, 1084; 0l«il. 
1199, 1 303; Btaudmow, Hwia 03,088, Jan. 10, 1033, 08,180, liar. 18, 1023, 03,487, OSm 
03,480, March 1, 1832; Cent, tm, H 573. (SO) Boc. OMm. Ind. Baed, Burn •108,083, daa. 18, 
1084. -I- SwiH 104,021-104,038, May 10, 1034, + Swiaa 100,135, Nov. 1, 1034; all in Cant. IfOl, 
11 774-77j5. (57) Hurtley, Bmilen, J. Chm. tHoc. IMi, 226^2270. Fuehv, T^nriniiMb, 
Ser, U, 23&'23D (1931). |50) Miiter. Mukherjeo. /. Mian Chm, 8oc. II, 393*305 {IM). 
(CO) St&udiniger, Sebienker, Goldstein, Htlv. Cktm. Ada A, 334-342 (1921). 

(61) Suhapiro, Ber. M, 1370-1372 (1933). (62) Holler (to I.G,), Ger. 463,140, July 28. 192B; 
Brit. 282,891, Jan. 26, 1928; Ceril. II 8. II 1615-1616. (63) Haller (to I.O.), Ger. 448,946, 
Sept. 1, 1927; Cent, IMI, 11 2228-2229. (64) I.G., Brit. 265,224, March 30, 1927; VnaxAi 
627,039, Oct. 15, 1027; Bwiag, 125.475, April 16. 1928; 126,719, 126,720. 126,721. July 2, IMS; 
Cent, im, II 2104-2105. (6.5) StollC, Ber. 41, 3915-3916 (1913) ; /. prakt. Chm, (2) 142* 

148 (1923). (66) StaiidinKcr, Stockmann, Ber. 42, 3485-3496 (1909). (67) Foetowiki, €W. 
in?, II 2183. (68) Bogert, Stull, J. Am. Ckm, Boc, 48, 250 (1926). (69) Bogart. Stull, /. 
Am. Chem. Soc. 41, 2014 (1927). (70) Bornwater, Rec. frat. chim. M, 334-339 (1013); II, 124- 
129 (1915); 31, 250-257 (1916). 

(71) rigee. Rec. fraa. cAtm. 14, 289-325 (1915). (72) Meijeringh, Bee. trm. ehm. M, 140-157 
(1913). (73) Stnllfi, Lutlier, Ber. U. 314-317 (1920). (74) Btaudinger, Bar. 41, 3966-3185 
(1909). (75) Sclidnlmrg, SchUta, Ann, 454, 51 (1927). (76) Behiinb^, BohOti, Bnicknor, 
Peter, Ber. M. 2560 (1929). (77) Gleu, Nit^rbe, Schubert, Ber. 72, 1004*1095, 1009 (198^. 
(7H) Gilman. NelHou, Rec. trm. chxm. 55, 527 (1936). (79) Gilman, Heck, J. Am. Chem. Boc. 
4952-4953 (1030). (80) ^’altor, HUbech, Poliak, Mtmatah. IS, 187, 196-197 (1933). 

(81) Varvoglu, Ber. 71, 32-34 (1038). (82) Folpmers, Bee. trav. chim. M, 45-47 (1915). 


3:5075 METHYL CHLOROFORMATE C1.C(X)CH8 CJ^iCkCl Baa.m-9 
('* Methyl chlorocarbonate ") 


B.P. 79*73'’ at 717 mm. (1) 

71.4-72.4® (2) 

71.2-71.5° at 733 mm. (3) 

71.4® cor, (4) 

71.0-71.5®at760mm. (7) 

71-71.5® (20) 

69® at 720 mm. (5) 

[tSee abo ethyl (Alorooorbonate (3:7295).] 

C iR colorluHH liquid with ]»paptratiDg odor and atrong lAchrvmatory properties. 

[For prepn, of 6 from carbonyl chloride (phosgene ) (3; 5000) with MeOH see (8) (9) 
(7) (4) (10) (20) (21); from methyl fomate (1:1000) with Clo see (11) (12) (chloromethyl 
chluroformate (3:5275) w also formed); from lYcntachloroeihyl cldoroformate [Beil. Ill- 
13, IIli-(6)] (13) or from 5i^(lrichlo^omethyL) oxalate |Bi>il. 111-17] (14) or from methyl 
trichloTomeihyl carbonate [Bt'il. 111-17 lI1i-(8) lllr(i5)] (15) with MeOH see indie, refe.] 
Pyrolysis of G. Unlike tlie case of ethyl chloroformate (3:7295) the pyrdyria of C 
appears to have been little studied; in quinoline the decomposition temp, ia given (16) (17) 
as 36®; presumably the decomposition yields MeCl (3:7005) + COa. 

Reactions of the M)OOMe group of C. C is not readily decomposed by oold aq. (4) 
(11) (18) and con even be washed to remove sle.; C on boilg. with aq. or dil. acid or dil. 
tlknj however, is readily hydrolysed yielding MeOH (1:6120) + CO 2 + HCL 
[C with Cls under various conditions (19) (20) (21) (22) (23) yields sucoessivisly oUoro- 
methyl chloroformate (3:5275) dichloromethyl chloroformate (3:5315) and ultimately 
trichloromethyl ehloroformate (“ diphosgene ’*) (3:5515).] 

[C (10% ezoesa) with MeHB 04 at 100® under reflux for 6-6 bis. gives (100% yield (24)) 


Bj® = 172231 (1) 
= 1.2240 (6) 


Hd 


nxi-w) 

m<9) 

1.38675 (1) 



MBTHlfL CaiXWOiKAIfAl^ 


'IM90« + H0 + CQi; 0 (10% mm) with €l80iH oanfidly inned ftully refluxed 
^ (B0% Jdeld. |2S) (26)) methyl chleraulfQaate.] 

SMCthMuf the chlorine ntom ol £. [C with thall^ fluaridfi 6 hre. in ioo bath foDowed 
hy v^ux at 50^ givee (24% yield (27)] methyl fluQrolbrmate b.p. 40" (27|.] 

6 trith BoKd dry Nal pres (100% yield (20)) Mel + GOi + NaCl; note that 6 with 
KI in aoetmiB doea not (28) liberate free iodine (dif. from carbonyl chloride (tAoegene) 
(3;6000)| chloramethyl chloroformate (3:5275)| diohloroiDethyl oldoroformate (3:5315), 
trichlonimethyl chlor^ormate (diphoegene) (3:5515), or 5ia-(tricbloromethyl)oarbiinate 
(triphoBfsene) (3:1015)). 

[C with fidid NaCN (contg. 0.2-7.0% moisture) at not above 00" gives |29) methyl 
cyanoromiate [BeU. 11-547, lli-(238), Il2-(510)], b.p. 97".] 

C u Gtfbmnethaiyltting agent C is widely employed as a means of introducing the 
— GOOMe group into other organic molecules by reactn. of the chlorinp atom with the 
H of alcoholic, phenolic, or enolic OH group (or their metallic alcoholates, phcnolates, 
enolates, etc.); cf. ethyl chloroformate (3:7295), but this topic cannot be expanded here. 

[C with dimethyl nialonate (1:3457) -I- Na in xylene (30) or C with dimethyl sodio- 
malonate in Gidls (31) or toluene |32) gives Cviolds: 59% (32), 4(M2% (30) 30-35% (31)) 
trimethyl methanetricarboxylate (tri(carbomGthDxy)meihanc) [Beil. Hi- (320), Hr (680)], 
pr. from MeOH, m.p. 46". — C with dimethyl phenylmalonate + Na in ether gives (40% 
yield (33)) trimethyl phenylmethanetricarboxylate (phpnyl-tri(carbomGthoxy)mothane), 
ciyst. from least possible hot CHCI 9 by addn. of hot Igr., m.p. 84.5" (33).] 

C also reacts readUy with NHs, aith primary and seeondary amines, with amino acids, 
etc., to replace one of the H’s attached to N by the — COOMe group (see also below and 
under (Q). 

|C in CeHfl with dry NH| gives methyl carbannato (urcthylan) [Beil. 111-21, lIli-(9), 
nir(18)]i extremely ml. in aq. (217 g. in 100 g. aq. at 11"), m.p. 54°, b.p. 177". — C with 
33% aq. MeNH2 (34) or C with equiv. cone. aq. CHiNHn.HCl followed by addn. of strong 
aq. KOH (35) gives methyl N-methylcarbamatc [Bed. 111-64, mi-(330), Ill2-(5G7)1, oU, 
sd. aq. but very sol. ether, b.p. 158" at 766 mm. — Countless analogous reactna. cannot 
be lisM liere.] 

C in MeOH with hydrazine hydrate in ale. + ether ppts. hydrazine HCl and on evapn, 
of filtrate gives (98% yield (36)) diiiKHhyl s|rm.-hydrazinedicarboxylate (cym,-di-(carl)0- 
iiiethoxy)hydrazuie) [Beil. llli-(46), Uls-(7B)], cryst. from cther/olc., m.p. 132" (36) 
(note that the half-reactn. prod, viz., methyl hydrazine-monoGarbox>dalc (methyl hy^a^ 
zinofoniiate) (methyl carbazinate), m.p. 73°, is also known (37)). — 0 (1 mole) with urea 
(2 mdea) refluxed fur 2-3 hrs. gives (75% yield (38)) methyl aUophanate (N-carbomethoxy) 
urea [Bril. 111-69, llli-(31), lll2-(65)], spar, sol. hot aq., cryst. from dil. ale. or acetone, 
m.m 216^ 

C (1 mole) with phenyihydrazine (2 moles) in other gives (39) methyl u-phenylcarba- 
riaate (/J-carbomethoxyphenylhydrazine) [Beil. XV-286], pr. from aq., m.p. 115-117" 

(39) . — C with p-nitrophenylbydrazine in pyridine gives (40) ^-carbomethoxy-p-nitro- 
plumylhydrazine, m.p. 180" (40). — C with 2,4-dinitTqphenylhydiaaine in pyridine gpves 

(40) 5-eatbomethoxy-2,4-dinitrophenylhydrazine, pr. from aq. ale., m.p. 138" (40) 

O Methyl iy-jflkenylcartiainate (methyl cerbanllate): Ifts. from ale., imp. 47" (41), 
46" (42). [From C with aq. aniline (aUglit excess) (41) (18); also indirectly (42).] 

— * Mettyl Ar-(p-tolyl)c«rtMUiute; unreported. 

9 ^,itf'-h»-(Benzyl)urea: ndla. from ole., m.p. 167.5-169" cor. (43). [From C (1 ml) 
with benzylamine (3 ml.) + trace NH4CI r^uxed 1 hr. (43); note that in this react, 
the reagent amine not only reacts with the ridorine atom of G but also ammonolyies 
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(b ootMiMtlioRy gnmp; tiie prod, la thenbn » Mbstitutad oni ntbac flU 
mUSb^ Jf^MuylMibuiiaite, tufli. froDi pet. ether, U-6fi' htt bM 

nptfted indite^ (14),] , 

— ^ N- (Cuhomedioir )flithi]liilide : unieported. 

\<(CiiiMnMlhoiy)-3<<dtro|lriluliBd^ untepeited. 
/ir.‘(Caib<mietliaqrl)-tetnc|ilo(ephfl^^ unieported. {N<de that C irith K 
tetraeUorophlhalimide lails to react under reflux and explodea on htg. m a.t (46).] 

5-(Carboincthoxy)iBolUoiitet picnte: in.p. 207-210* (4fl). (Note that C (1 BUihl 

nrith thiourea (1 nude) in oonc. aq. aoln. on treatment with NiAC0iind6||iteaeeaa 
evolTea CX)i and ppta. 5>(oarbaiDethoxy)i8othiourea bicarbonate, btriky whitn fft, 
m-p. 02.&^.6°; this ppt. dirndvea readily in cold dil. HQ and upon ^Mn- of TkOB 
ppta. the Gorteaponding pioratc; note, however, that the above hiembonate oo, atdg. 
with aq. for 2 daya changca apontaneoualy to A/',f\r-dicubainetlioiytbiouiea, inaoL 
aq., m.p, 117-118*, and thiourea (extractable with aq.) (46)<— Note, howevw, 
that C (1 g.) with thiourea (1 g.) in EtOH (10 ml.) refluxed for 30 min., treated 
with PkOH (1 g.), doea not yield the above prod, but instead (47|Einetbyli8othioQnfe 
piciate, m.p. 224* (47).] 

i:i|1S (1) Karvonen, Ann. Aead. SeL Ftmicu Aril, No. 4, p. 18; CnU. UU, III SOB. (2) 
lilixwhima, Kubo, HuU. Chm. Soe. Japan U, 178 (1B38). |3) MoUer, Htb. CMa. dcia It, 
787 (1938). (4) Hoae. Aim. 211, 227-229 (1880). (5) Mohler, Polya, Fdi. CMm. Ada 1% 
1238 (1936). (6) von Auwera, Ber. M, 2140 (1927). (7) Klepl, J. prakt. Chem. (2) ll, 417- 
448(1882). (8|CaPiMdli.(?a«.cAHn.t(a/.«,Ilt>-12(1920);(7.A.U,S24(lB21). (9)Htttaclial, 
JB«r. 18, 1177 (1886). (10) Diimiu, Peliaot, Ann. Mn. (2) S8. 52-54 (1835); Ann. II,' 39-49 
(1835). 

(11) Hontgobel, /. prakt. Chm. (2) M, 210-213 (1887). (12) Bayer t Co., Gar. 297,988, 
Feb. 7, 1921; rm(. 1921, 11 803. (13) nota, Arm. c5iin. (3) 17, 302-.304 (1646); Aim. 11^ 260- 
261 (1846). (14) Cahoun, Aim. c5tm. (3) 11, 349-351 (1847); Ann. 81,314-315 (1648). (15) 
Kling , Flonntio, Jacob, Ann. dim. (9) 14, 203 (1920). (16) Carrl, SuU. toe. dam. (5) 1, 1060 
(1936). (17) CaiT5,Faaaedouet,C()ini)(. rent. 218, 1767-1759 (1936). (18) Vlea, Jim. Inio. dUm. 

ll, 964-966 (1934). (19) Hentecliel, J. prakt. Chm. (2) 88, 09-113, 305-809 (1887). (ZD) 
KUng, Florentin, Lnsneur, Ichmuta, Ann. chim. (9) IS, 45-53 (1020). 

(21) Qrignard, Bivat, I'rbain, Ann. e5tin. (9) 13, 230-244 (1920). (22) Hoed, Murdock, 
J, Fhpt. firm. 28, SOB (1919). (23) Pnmilin, Salvatore, Italian 338,820, Jan, 16, IW; OeM, 
1137, 1 4689; not in f.A. (24) Kreit, Lyutina, J. Gtn. Chm. (UA.SJI.) 1, 190-192 (1931); 
fmt. im, II 3197; C.A. 28, 2167 (1932). (25) Kraft, Aldwer, J. Gm. Chm. (VJSJJl.) 2. 
726-729 (1932); Cent. lHI, II 1666; CA. «, 2426 (1933). (26) Kraft, Alekaeev, Obeli. Chm, 
IU.SJS.S.) 2, 725-729 (1942); CAem. Prod). 1, 69-71 (1943); C.A. 18, 720 (1944). (27)Gtmeami, 
Satkar, J. Indian Chm. Hoc. II, 537-539 (1933). (28) Ferret, Biechler, Bvfl. no. dtim, (8) 
957-958 (1935). (29) Gluud, Nilaalar, Keller (to Geseilaehalt fur Kohlenteehnik), Ger. W&JSHi, 
Feb. 17, 1934; Cent 1884, II 3437; C.A. 28, 3417 (1934). (30) Coraon, Sayre, Oig. Spolhtui, 
Coll. Vol. 2 (lat ed.), 596-597 (1943) , 13, 100-101 (1933). 

(31) Scholl, Egerar, Aim. 227, 356-357 (1913). (32) Baclcer, Lbikema, See. Iraa. ehna. H, 
1237-1238 (1938). (33) Adiekea, J. pnkt. Chm. (2) 148, 240-241 (1936). (34) FVudiimnt, 
Klobbie, See. fnw. rAim. 3, 353 (1888). (35) Bilta, Jeltach, Sir. 81, 1916 (192$. (36) OMl, 
Faquin, Ber. 48, 2007 (1913). (37) Diels, IHtache, Ber. 44, 3(n^3023 (1911). (38) Dona, 
Wertheim, J. Am. Cbm. Bee 42, 2307 (1920). (39) Heller, Aim. 261, 281 (1881). (4^ loofo, 
Ooaa. eMn. itot. It, 46M6S (1933) ; Cent IW, II 3415; C.A. 18, 122 (1934). 

(41) Heller, Ber. 18, 978 (1885)- (42) Nekraaaow, Melnikm, J. pnit. Chm. (Sj 121, 91 
(1930). (43) Danner, King, J. Org. Chm. 8, 168-173 (1943). (44) Weenuan, Joogtaae, Bae. 

lm. iAim.2l, 243 (1906). (46) Allen, Nicbolla,/. Am. r5an.Boe. 11, 1409 (1934). <46) Dixon, 
Kennedy, J, Chm. Bor. U7, 84-55 (1920). (47) Lct7. Campbell, /. Chm. See. INI, 1443. 
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1,1,1-TBICHLOBDBTHAllB CH,.Ca, C,H,Cli 

BaU.I. 63 


(MetlqMlanifoiiii ) 

Il- 

lness) 

EP. 

U. 


74.5" 

■tmmm. (1) -3a4’ (4) I^-lB4eS 

- 1.43838 (4> 

74.B" 

at TB8J nun. (2) -32.2’ (8) 

1.48B4 (1) 

74.1" 

■t 780 mm. (3) -32.7° (0| 

1.4378 (B) 

74" 

(0) -32.06° (211 



73.9** cor. it 700 mm. <4) 

73.83-73.94*^ cor. (5) 

73.8" (6) 

74.1-74.5" It 747.6 mm. 17) 

liquid. — [For f.p./compn. data on mixts. of C with 2,2-diGhloropropBne (3:7140) or 
with pentachloroethanc (3:5880) ace |H); fur extensive atuily of vap. press. j heat caiUMsity^ 
and other thermodynamic prope. aec (21); for aoly. of aq. in 0 hoc (22).| [For use of C 
as dry cleaning fluid see (10); for use of C in dewaxing of oila see (11).] [For detn. of C 
in air by thermal decompn. method see (23).] 

[For prepn. of C from 1,1-diGhlaroethane (ethylidenc dichloridc) (.3:50;15) by actn. of 
Gla see (12) (13) (7); for manufacture of C from 1,1-dichloroethylcnc (vinylidene dichloridc) 
(3:5005) by cat. addu. of llCl see (14) (IS).] 

C with Ca(OH )2 at ord. temp, loses HCl yielding (16) 1,1-dichloroethylcne (3: 500.S). 

C with aq. under specified conditions and catalyst hydrolyzes to yield (17) (18) AcOIl, 
AoCl, or Aosp. 

[For study of actn. of fluorine on C see (10).] 

C with phenol + aq. NaOH gives (20) small yield of a mixl. of o-hydnixyacetophenonc 
(1:1746) and p-hydroxyacetophenone (1:1527). |For impl. clarification of previous 
miaapprehension of this reiictn. see (20).] 

I:6I66 (1) Wiswall, Smyth, J. CKm. Phys. i, 357 (1041). (2) Pierre, Ann, M, 127 (18.S1). 
(3) Staisdel. iter. 15, 2563 (1882). (4) Hciuic, Hulibnrd, J. Am. r/tem. Sor. 58, 404-406 (103('>). 
(5) Maiyott, Hobbs, Gross, J. Am, them. Hoe. 63, 660 (1041). (6) Kohlrniisrh, Kbppl, Munaith, 
65. 108 (1035). (7) Sutton, Proc. Hoy. Soc. A-13S. 673-674 (1031). (h) vnn <le Vioed. Bull. 
fOG. cAim. Belg. 48, 259, 262 (1030). (o) Tiukevicli. Smyth, J. Am. Client. £loc. 53, 2469 (1040). 
(10) Psrkhumt (to Stand. Oil of CalO, U.S. 1,048,045, Feb. 20. 1034; Cmt. 1084, 11 86.3; C.A. 38. 
2024 (1934). 

(ll) Sharpies Sperialty Co., Frrnrh 801,5^3, Aug. 7, 1036; Cent. 1837. 1 263. (12) Regiiault, 
Ann. 11. 317-aiO (1840). (13) Staetlsl, Ann. 165, 183-1H5 (1870). (14) I.G.. Gor. .>123,436. 
April 23. 1931; Cent. 1681, 1 3G07. (15) Nutting, Husrher (to Pov Cheni. ('a.), C-S. 2,30H,0IK1. 
July 23, 1940; C.A. 15, 140 (11)41). (16) I.G., Brit. 340,872, July 2, m\[ French 702,361, 
July 7, 1931; Cent. 1111, 11 1101. (17) Lloyd, Kennedy, 11.8. 1,840,844, March 15, 1932, Cmf. 
lin, I 2904; C.A. M. 2747 (1032). (IH) Britton. Rood (to Dnw f'hem. Co.), U.8. 1.870,601, 
Aug. 9. 1932; Cent. INI, 11 3305. (10) Herinc, ItonuLl, /. Am. Clum. .Sac. 58, m 600 (1036). 
(20) Cope, J. Am. Ckm. Soc. 57, 572-574 (1035). 

(21) Rubin, Levedahl, Ynst, J. Am. Chem. S(h:. 86. 270-282 (1044). (22) StavermAii, Rec. 
true. chim. 66, 836-841 (1041) ; Cmt. 1643, 1 1352; C.A. 37. 2038 (1043). (23) Bmyih, Ind. Eng. 
C&eifi. AnoZ. Ed. 8. 370 (1936). 
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■77.4* 

at 

774 nun. (1) 

-23’ <2B) (51) 


-1.57480 (7) 

77.a* 

at 

766 mm. (2) 

-22^’ (52) 


1.45767 (65) 

76.9’ 

at 

TSOmm. (3) 

-22.8’ (17) 


L45707 (65) 



(20) 

(29) 


-1.5850 (54) 

7aB7* 

at 

746miiL (4) 

-22.6° (30) 


1.58472 (56) 

7a 83* 

at 

WmBL (83) 

(S3) 


1.58409 (22) 

7a8’ 


(5) (87) 

-22.7° (31) 


1.58447 (5) 

76.7S* 

at 

760 mm. (6) 

-22.81’ (15) 


1.58445 (13) 



(7) (19) 

-22.83° (32) 


1J1B443 (7) 

76.74’ 

at 

760 mm. (8) 

-22.86* (33) 


1J^8434 (56) 



19) 

(34) 


1JS8426 (57) 

7a7i’ 

at 

760 mm. (10) 

-22.87° (35) 


1.58414 (58) 

7a70-7a74’it 

760 mm. (11) 

(36) 


1.5835 (23)(59Hie6) 

7a 7’ U.C. 

at 

7Mmm. (12) 

-22.88° (.37) 


- 1.45930 (21) 

?a69’ 

at 

760 mm. (55) 

-22.9° (38) 


1.45750 (13) 

7a88B’ 

at 

760 mm. (13) 

(39) (53) 


1.4574 (66) 

7a685’ 

at 

760 mm. (14) 

-22.95° (7) 


1.45732 {67K 

7a66° 

at 

760 mm. (15) 

(«)) (41) (42) 


1.45724 (166) 

7a6° 

at 

760 mm. (48) 

-22.968° (87) 


1.4549 (68) 

7a58-7aeo‘ 

at 

761 mm. (16) 

-23.0(43)(44| 


1.45786 (68) 

7aBa" 

at 

760 mm. (49) 

(46) (153) 


• 1.59472 (60) 

7as’ 

at 

769 mm. (17) 

-23.4° (46) 


1.5944 (11) 

76.8° (181 

at 

760 mm. (19) 

-23.5° (47) 


1.5942 (61) 

70.48- 7a50° 

at 

760 mm. (21) 



1.59407 (7) 

76.4’ 


(50) (73) 

Sec al.o Notes 


1J1040 (61) 

76.83- 7a38’ at 

741 mm. (22) 

4, 5, Bod 6. 


(62) (63) 

70.2'’ 

at 

746 mm. (56) 



1.6924 (64) 

76.1* 

at 

743 mm. (23) 



1.46023 (60) 

76" 

at 

733 mm. (24) 



- 1.4030 (70) 

75.55* 

at 

760 mm. (19) 



1.461 (16) 

75.4" 

at 

760 mm. (25) 



1.46P48 (11) 



(19) 



1.46044 (13) 

75.3-75.4" 

at 

729 nun. (56) 



1.46041 (10) 

75.2" 

at 

761.4 mm. (26) 



1.46040 (56) 

74. »5" 

at 

720 mm. (10) 



1.4602B (165) 

74.4-74.5“ 

at 

700 mm. (30) 



1.40023 (27) 

73.50" 

at 

687 mm. ^27) 


D? 

-1.60370 (7) 

72.0" 

at 

643.2 nun. (2) 



1.6011 (23) 

71.0" 

at 

668 mm. (23) 


See also Note 7. 

65.0“ 

at 

668 mm. (23) 



.> 1.40094 (10) 

62.0" 

at 

606 mm. (23) 




60.0" 

at 

416 mm. (2) 



nb' "- 1.46260 (10) 

58.5" 

at 

448 mm. (23) 




59.5" 

atSM.8>nin. (2) 



hL* - 1.40325 (168) 

54.8" 

at 

aaanin. 123) 



1.46805 (7) 

50.0" 

at 

SUnm. 123) 



1.4020 (167) 



9iwm 


CARBOR TmACSLOBSDB 


6R 


at 

IMma. 123) 

1^**- 14608 

)71) 

48,0“ 

at 

SSanun. (23) 



oao“ 

■tlTaWnm. (3) 

- 1.4674 

(71) 

31-0“ 

at 

liBrnm. (23) 


8&0“ 

at 

116 mm. (23) 

- 1.48068 

(10) 




nlf* - 1.4661 

(10) 


See bIbo Notes 1, and 3. 


Note L For studies of vap. press, of C over range to +283^ (72) and range 
+19.2 to 76.4‘ (73) see indie, refs. 

Note 2. For studies of effect on b.p.j vap. press., vapor density of very intensive diying 
see (74) (75) (73) (77) (79) (80). 

Note 3. Fcnt study of detn. of b.p. range of C as method of estimation of impurities sec 
(81). 

Note 4. For studies on effect of prior history of sample on detn. of f.p. of C see (82) 
(52) (51). 

Note 5. For studies of influence of high press, of f.p. son (41) (83). 

Note 6. Solid C has a transition point variously determined as follows: -47’’ (85) cf. 
(17), -47.65'’ (33), -47.63" (IS), -47.60“ (32) (36), -47.84" (39), -48.1“ (47), -48.5“ 
(86), -48.54° (87). 

Note 7. For studies of density of C over ranges -186“ to -80“ (88), 0“ to 283“ (orit. 
temp.) (72), and -18“ to +6f)“ (89) see iuchc. refs. 

[See dao methylene (di)chloride (3:5020) and chiorofomi (3:50.50).] 

MlSCELL.\NEOUS PHYSICAL PROPERllES OF 0 

VaHIUITS SuLtmiUTT RULA'nONK 

"With water. G is only very slightly sol. iiq, and is eas. volatile with steam; c.g., 100 g. 
aq. at 0“ dis. 0.097 g. C (91), at 10“ 0.083 g. (91), at 15“ 0.081 g. (8), at 20“ O.OHO g. (91), 
at 30“ 0.077 g. (8), 0.065 g. (91); for study of salting-out effect of KCl or MgSOi see (i^J). — 
For studies of soly. of oq. in C at 0“ (93), 10“ (94), 20“ (94), 25“ (93), and 30“ (93) (94) 
indie, refs.; for study of reciprocal soly. of C + oq. see (95). 

With various inorganic compounds. [For data on soly. in C of Ho (96), O 2 (97) (98), 
Oa (99) (100), air (96), Na (at higli pressure) (101), NO (107), NO;! (102), N 2 O (96), XH;i 
(103), HaS (103), SO 2 (96) (116), HCl (103) (104) (105) (106), Hbr (100), Cb (108) (109) 
(110), or COs (1 11) f] 12) see indie, refs. — For data on soly. of la in C see (1 13) (121 ) (122) 
<123) (124) (125); for study of nature of 1$ solns. in C see (114); for soly. of I 2 in CCI4 
vapor see (115). — For data on soly. of sulfur in C see (128) (120) (130). — For data on 
of AlCls in C see (Li.5).] 

With various organic compounds. [For data on soly. in C of ethane (116), ethylene 
(116) under high press. (101), acetylene (116), dimethyl ether (117), GHjCl (117) (IIS), 
OOClt (119) (120) see indie, refs.) 

Binary Systems Containing C 

(See also azeotropes containing C) 

C wMi varioiu borganic compounda. C + CI 2 : for f.p./compn. data and diag. (note 
that 5 different epda. are formed) see (29) cf. (17) (126). — C + Br^: for f .p./cDmpn. data 
aad diag. (eutectic has f.p. about -47.0“ and conto. about 62.7 mole % C (38)) see (36) cf. 
(125). — ^ + h- we above under soly. of I 2 in C. — 0 + /-CZ: for f .p./compn. data and 
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dial, tMmaf aoBd aaba.) see (31) of. (127). -^C + SOgi far f,p./empa, datt aai^Sti" 
we (131). — C + S)S.‘ for f-pyconipa. dia|. see (182). —10 + JV|Oi: far f.p7«aiqiiL4|ip 
Bpd diag. He (IK). 4* FClh' for fomu. of eompd. gPQt'OCU He. (13^. — • 0 '4' 

P£ri.'forfomn.of 2cpdB.SH (134).--(7 + 7'((7I«;ferf.pyoiaqm.dataaadduipHe(i9} 
for b.p. and liq. vapor compn. see (48). 

C with or|i cpds. of Order t C + n4ieptane (1:8575): for study of ht of mimg see 
|186); for n^/oompn. sec (165). — <J + C0$ (l:7400):for f.p./oompn. data and diag. see 
(137) (136) (80); for data on (12). (12), Off (12), (57) (140) (166), and (Ul> 

veipus eompn. see indie, refs.; for (142), ng (10), or (65) (66) (166) Vemai eoiii|»q. 
fipe indie, refs.; for refractive indices at various wave lengths see (67); for data on b.p. at 
720 mm. (10), vap. press. (2) (58) (10) |65) (143) (163), heat of mixing (141) (144), 1iq.<* 
vapor equil. (145), or study of distn. through packed column (136) see indie, reb. 0 + 
terfusne (1 : 7405) : for daU on vap. press. (4) (143), DS (12) cf . |4), (166), ng (146), aftl 

nS (4) (166) see indio. refs. —(7 + rydohexaiM (1:8405): for f.p./com|m. d^ (147), 
(62), Ifjt (140) (58), iSS (140) see indie, refs. 

C + (1:6120): for and nf /compn. see (151). - S + mOH (1 :6130); for 

vap. press, data/compn. see (148) (149); for (59) (166) and ni) (167) or nif (IW see 
indie, refs. — 5 + i^VrOH (1 : 6150): for ^iif/oompn. see (66). — (? + n-BvOH (1 :6180)? 
for fip /compn. see (16o).— C + tsoAmO/f (1:6200): for Ef!^ and vemus eompn. see 
(166). ^ ^ + cydohBxatid (1:6415) : for f.p./compn. data see (1>50). 

C + dieihyl ether (1:6110): for data on f.p./compn. (152), (62), (166), and 

(166) sec indie, refs. — C + diisopropyl ether (1:6125); for Z^°/compn. see (62). — (? •f 
dmcme-J^4 (1:6400): for ace (62). — C + anMe (1:7445): for f.p./cfsnpii. 

data and diag. see (153). — ^ + tUpheriifl ether ^1:7125): for f.p./compn. data and diag. 
Bpc (153). 

C + aceirmr (1:5400): for f.p./compn. data and diags. see (90) (147); for Eljf (62), 
(59), and tfu (166) versus compn sec indie, refs. 

G + MeOAc (1 : 3005) : for 1^* and n?? versus compn. sec (166). — 5 + EtOAt (1 : 3015) : 
for f.p./compn. data and diag. see (152); for data on vap. press. (65) (192), JP}’ (166), 
wjS (27), liD (166) cf. (65) versus compn. see indie, refs. — (7 + EiOBz (1:3721); for Dp 
compn. see (61). — f + dieihyl carhonaie (1:3150). for ZId / compn. see (5). 

C with org. cpds. of Order 2. ^ + ni7ro6en;spne: for f.p./compn. data and diag. (eutectic, 
f.p. -34.5^ conts. 84.5 wt. % C (44)) see (44) cf. (138); for Z)L", Dff, and no versus oompn. 
MV (154). — * (7 + anHinr: for f.p./compn. data (147) and ZlJVroropn. (155) see indie, refs. — 

C + quindine: for Z^®/ compn. see (62). 

C wiik org. cpds, of Order 3. (7 + CHjf!k (3:5020): for data on b.p., Z^, and liq^ 
vapor equilibria see (156). — C + CHCls (3:5050) : for f.p./compn. data and diag. (eutectic, 
f p. conts. 49.4 wt. % C (46)) (38) (147) (157) cf. (125) see indie, refs.; for E^/ 

eompn. see (156) (158) cf. (12); for ni> compn. see (166); for b.p, and liq.-viqKir eqn3. 
see (156). — C + Iji’dicMonethane (3:5035): for b.p., Z)}°, and liq.-'Vapor equil. sec (156). 
— (7 + 1 ,2^hlarwUluine (3:5130); for data on b.p. (49) (159), liq.-vapor equil (49) (159) 
(160), Z)io/oompn. (49) see indie, refs. — (7 + penUMmtethane (3:58^): for f.p./oainpn. 
data and diag. sec (157). — <7 + l,t,2,2-ietnichIoroelhylme (3:5460): for f.p./oompm dab 
(45), vap. press. (3) and liq.-vairor equil. (3) see indk. refs. — 0 + i?,6-dicUoroprepm 
(3:7140j;for f.p./oompn. data see (45). — f + irr4iuiyl ddonde (3:7045)'.for(.p./iNanpn. 
data and diags- (complete series of solid solos.)see (47) (161). — 0 + cfdmdbenzeM (3 ; 7903) ; 
for Z)J^/CQnipn. soe (61). 

£ with tug. cpds. ^ higher orders. C + CBu: for extensive study of this system see 
(162); for z4^'compn. see (64|. — C + CiH%Br: for Z)f /oompn see (158). — ^ 4* 1,^? 
dfbrenuMfhans; for f.p./compn. data and diag, aec (138). 
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C + CUh: for ip./i»mpn. data see ~ ^ for Tap. preN-i liq^vapor oquil., 

aadfiS'* see (05). 

C ^ CSi: fat rp./oompii. data (147), study of distu. (164) (168), DS|/<wpn. (184), 
OS/oompn. (12), aud nif /compn. (168) see indie, refs. 

Tehnabt Stbtemb Containing C 
(See also azeotropes containing C) 

C + ilfeOff (1:6120) + aq.: fat studies of phase relations (169) cf. (170) and ooUoidal 
ehara^ (171) sec indie, refs. — C + EfOH (1:6130) + aq.: for data on soly. relations 
incl. density and refractive indices sec (173) cf. (170). + EK)II (1:6130) + CV^s 

(1:7400); for data on vap. press, see (148). — ^ + ElOH (1:6130) + ^yeerol (1:6540): 
for study of soly. relations see (172). — (7 + n-PrOH (1:6150) + og.: for data and diags. 
of soly. relations at 20”, and no/conipn., see (66) cf. (170). — C + Ak)!! (1 : 1010) + CfiH^ 
(1:7400): for data on density and no see (68); for vap. press, data sec (2).— ' (7 + foluens 
(1:7405) 4- for extensive study see (4) (174). — (7 + (3:5020) + 

CHCh (3:5050): for f .p./compn. data (ipmary cutoctic, f.p. —111.4”, cents. 13 wt. % C + 
60 wt. % CHsCl 2 + 27 wt. % CHCla) see (46). 

Binahy Azeothopeb Containing C 

C + JUsOH (1 : 6120) ; C forms with MeOH a const.-boilg. mixt., b.p. 55.70” at 7M mm., 
contg. 70.44 wt. % = 44.5 mole % C (175), h.p. 54.4” at 734 mm., rontg. 77 wt. % C (176), 
b.p. 54.2” at 718 mm., contg. 79 wt. % C (176); cf. also (177) (178). -* C + EtOH (1 : 6130) : 
C forms with EtOH a oonst.-boilK. mix!., b.p. 64 95” (175), 65.0H” (179) at 760 mm., contg. 
84.15 wt. % ^ 61.3 mole % (175) 0; cf. also (180) (181); for efFect of press, on this asrotrape 
see (182). — ^ + n~PfOH (1 : 6150) : C forms aith 7r-i*K)H a comd.-bnilg. mixt., b.p. 72.8” 
(175), 73.1” (170) at 760 mm., contg. 88.5 wt. % = 75 mole % (175) C; cf. also (183).— 
C + uoPtOH (1:6135): C forms with isopropyl ale. a const.-boilg mixt., b.p. 67.5” (175), 
68.95” (184), contg. about S2 yd. % (175) (184) « 64 mnlc % C; cf. also (183). — (? -h 
n^BvOH (1:6180): C forma with ri-butyl ale. a const. -bf)ilg. mixt., b.p. 76.55° at 7tX) mm., 
contg. 97.5 wt. % C (179). — C? + i&)Bv()H (1 :6165); C forms with isobutyJ ale. a cunat.- 
boilg. mixt., b.p. 75.8” at 760 mm., contg. 94.5 wt. % » 89 mole % C (1 75) cf. {18;{) ( J 86). — 
C + Un^BvOH (1:6140): C forms with icr-butjd ale. a const..4ioilg. mixt., b.p. 69.5“ (175), 
70.5” (185) at 760 mm., contg. 83 wt. % (175), 76 wt. %(I85) C. — <7 -f ter-AmOH (1 : 6160) : 
C forms with dimethyl-ethyl-carbinol a oonst.-boilg. mixt., b.p. about 76” at 760 mm., c.ontg. 
about 95 wt. % C (185). — (7 + oli^ alcohol (1 : 6145) ; 0 forms with allyl ale. a canBt.-boUg. 
mixt, b.p. 72.5”, contg. 79.5 mole % C (187). 

C + aedane (1 :5400): C forms vidth acetone a const.-boilg. mixt., b.p. 55.9” at 763 mm. 
(188), about 56” at 760 mm. (185), contg. about 11.5 wt. % (185) C. — C' + iticihyl elhyl 
keUme (1:5405): C with methyl ethyl ketone forms a const-boilg. mixt, b.p. 73.8” at 760 
mm., Oontg. 71 wt. % = 53.4 mole % (175) C. 

C + AtOH (1 : 1010) : C forms with AcUH a const.-boilg. mixt.., b.p. about 77” at 760 mm., 
contg. about 97 wt. % C (189). 

C + EtOAe (1:3015): C forms with ethyl acetate a coiist.-boilg. mixt, b.p. 74.75” at 
760 mm. (175) (190), contg. 57 wt % C (190); b.p. 76.15” at 789.2 mm. contg. 55.6 mole 
% C (191); b.p. 71.56” at 685.0 mm. contg. 58.2 mole % C (27); b.p. 66.72” at 583.7 mm. 
contg. 60.75 mole % C (191); b.p. 61.32” at 484.6 mm. contg. 63.75 mole % C (191); b.p. 
55.22” at 385.2 mm. contg. 67.75 mole % C (191); b.p. 47.36” at 285.7 mm. rrmtg. 72.6 
mole % C (101): for study of thermodynamics of system see (193). — (? + methyl proptonoto 
(1:30^): C forms with methyl propionate a GoiiBt.-boilg. mixt., b.p. 75.5” at 760 iiim.| 
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C + n-fV formate (1:3N)30): C fonns with iv-propyl fomuite b coii8t.4)oilg. inixt., 

74.0** at 760 mm., oontg. about 69 wt. % C (164). 

0 + niiromethane:C faxm with nitromethaue a conat-boilg. mut., b.p. 71.3” at 760 mm. i 
contg. about 63 wt. % C (184). — C + i,Michloroethane (3:5130): C fonns with ethylene 
diohloride a const.-boilg. mixt., b.p. 75.30” at 760 mm., contg. about 70 mole % C (40) cf. 
(159); b.p. about 76° at 760 mm. oontg. 79 wt. % C (165). 

TeSNAHY AzEOTBOPEB (^OMTAININO C 

C + ElOH (1 ; 6130) + aq.: this system forms a ternary two-phase ooi]8t.-boilgi mixt, 
b.p. 61.8° at 760 mm. (181) (175), oontg. 86.3 wt. % » 57.6 mole % C + 10.3 wt % ^ 
23.0 mole % EtOH + 3.4 wt. % » 10.4 mole % aq.; for use of this aseotiape in de(zL of 
water content of wood sec (195). — (? + lirPrOH (1 : 6150) + o^.: this system fonDs a 
ternary two-phase oonst.-lKiIlg. mixt., b.p. 54.4° at 760 mm., contg. 54.4 mole % C + 18.0 
mole % n-propyl ale. + 27.6 mole % aq. (175). — C + aUyl ok. (1 : 6145) + aq.: this system 
forms a const.-boilg. mixt., b.p. 65.4” at 760 mm., contg. 90.43 wt. % ^ 64.5 % 

C + 5.44 wt, % = 10.4 mole % aUyl ale. + 4.13 wt. % = 25.1 mole % aq. (187); b.p. 
65.15° at 760 mm, contg. 53.6 mole % C + 18.7 mole % allyl ale. + 27.5 mole % aq. (175). 
— f + ier-BuOff (1 : 01 40) + ag.: this system fonns a oonst-boilg. mixt., b.p. 64.7° at 
768 mm.p contg. aliout 65 wt. % C + 11.9 wt. % fer-BuOH + 3.1 wt. % aq. (1^). 

+ methyl ethyl keione (1 : 5405) + aq.: this system gives a oonBt.-boilg. mixt., b.p. 
65.7° at 760 mm., contg. 76.0 wt. % C + 20.1 wt. % methyl ethyl ketone -|- 3.0 wt. % aq. 
(188); for use of tliis ascotrope in dotn. of water in wood see (195). 

Oth£b Selected Pbtbical CHARAcrnsniSTics of C 

[For studies of thermal conductivity of G see (196) (197) (198); for studies of heat ca- 
pacity of C (39) (15) (183) OH culcd. from spectroscopic data (109) (200) see indie, refs.; for 
studies of Hjjecific heat of C bcms (21); for studies of heat of fusion and/or of transition see 
(39) (15) (36) (86) (157); for studies on ebullioscopic const, of C, viz., 4.88° (201), 4.68° 
r202) per mole solute in 1000 g. C, stie indie, refs.; for studies on cryoscopic const, of G, 
viz., 29.9° (203), 29.8° (204) per mole solute in 1000 g. C, sec indie, refs.] 

[For studies of adsoriitiun of G on various carlioas (20.5) (206) (207) (208) (209) (210) 
(21 1 ) |2I2) (213) at low pnss. (214) (215), animal charcoal (21 6), wood or coeoonut charcoal 
(217) (218) (219) (220) (221) (222) (223) (m), alumina gel (225) (226), silica gel (227) 
(224) |2'26), Fe(OUja gel (229) (230), Cr(OH )3 gel (231), m gel (232), or mica (233) 
see indie, refs.] 


PHYSIOLOGICAL ASPECTS OF C 

C (os TOpor) docs not cause acute pauoning until expasuie for 30 min. to eonena. of 
1000-1500 p.p.m, (234) but constant exposure to conens. above 100 p.p.m. (234) (235) or 
even 50 p.p.m. (236) will cause seriaus physiological disturbances. The least conco. of C in 
air detectable by txlor is 71 .8 p.p.m. {2:)7). For further studies of toxicity and industrial 
hygiene of C sec (238) (239) (240); for study of comparative toxicity of C and 1,1,2-triddino- 
ethylene (3:5170) sec (241). 

USES OF e 

C ia widely used as solvent, fire extinguisher, fumiEsant, anthelmintic, etc. ; althou^ any 
detailed survey of these aspects is beyond the scope of this book, a few special uses are cited, 
[For study of use of G as solvent for ozonization see (24); for use in conen, of HNQa (242) 
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or AoOS (243) or in drying of higher nks. |244) Bee indio. refe.; for tue of anlBCular oom- 
poond (243) of C with rotenone in extraction (245) and detn. (246) (247) (248) of rotenone 
aee indio. r^s.] 

DETECTION OR DETERMINATION OF C 

Detectloa of t, [For detection of C in pres, of CHCh (3:5050) q.v. by metbodfl baaed 
on differences in aq. sdly. (249), or on solv. power for papaverine HCl (250) or quinine 
jaulfato (251), or on color reactioiu with pyrocatechol (1:1520) (252) (253), ot-naphthol 
(1:1500) (254) cf. (255), or 2,7-dihydroxynapbthaiene (255) ef. (254) (for further details 
on last two see at end of text of this oompd. under ®), Bee indie, refs. For review of 
literature of tests for C see (256).] 

Note that C does not (251) reduce Fehling soln. {dif. from CHCla (3:5050)]. 

Poterminatinn of C. Methods for the detn. of C are based upon both phymcal and 
efaemioal procedures or combinations of the two. 

Physical methods include those based upon adsorption of C, e.g., on activated carbon 
(257) or silica gel (258); by thermal conductivity of vapor of C (250); by measurement of 
vapor press. (260); or on interference refractrometry (234). 

Chemical methods include those based upon decompn. of C by combustion and/or 
hydrolysia followed by detn. of HQ or of chloride ion, or those based upon color reactions. 
|For examples of methods baaed upon combustion followed by detn. of HCl (261) (262) 
(263) (264) (265) (266) (267) (268) (279) (for combustion in H 2 sec (269)); methods based 
upon hydiolysis with ale. alk. (270) (271) (272) or reduction with Na + ethanolamine 
(273) (274) followed by detn. of chloride ion; or methods based upon use of color (Fujiwara) 
reaction with pyridine + alkali (1275) (276) (277) (278) sec indie, refs.] 

DETECTION OF OTHER COMPOUNDS IN C 

[For Studies on removal of CHCla (3: 5050) from C by digestion with Fehling soln. at 
60-70^ for several hrs. (280); on detection in C of CS 2 by addn. of MeOH (1:6120) and 
funnn. of CSg/MeOH azeotrope of b.p. 37.1" at 751 mm. (188) or by use of xanthato reaction 
(281); on removal of CSj from C by use of ole. hydrazine hydrate (282) see indie, refs.; for 
detection In C of caibonyl chloride sec (283) (^) (285) (286) and also under phosgene 
(3:5000).] 

PREPARATION OR FORMATION OF C 

The principal methods of prepn. of C arc those involving chlorination of CSb or of hydro- 
cBibons, but many other procedures have been studied as exemplified below. 

From carbon disulfide. [Prepn. of C from CS 2 by action of CI 2 was first effected (287) 
by passage through red-hot tube; in subsequent development of this method use of various 
catalysts has been found tu reduce the required temperature. The overall reaction is 
believed to occur in two stages, viz., (1) CSi + SCb-^CCU + SsGls and (2) CSs H- 
2S|C1| ecu + 6S. The resultant sulfur may be recovered and used again in prepn. of 
CS*.l 

[For an extensive account of prepn. of C prior to 1906 see monograph of Margosches 
(286); for longer summary as of 19^ see (289); for still later patents and articles on use eff 
CU (290) (291J (292) (293) (294) (295) or various sulfur chlorides (296) (297) (298) (299) 
see indio refs.] 

[For studies on use of various catalysts, e.g., Brn (300), Is (301), Is + Fe (302), Mods 
(303), SbCU (304), or FeCU (304), see indie, refs.; note that C^s reacts with SbCk even 
without addn. of CU to give C (305) j 
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ttut in chkninaticm of GSs idtli Mtrietad oiiit*. Gh vuriaw mtenaediatB iwbon 
dskraulfideB have bm detected 1306) (307).! 

from media&e. llie fomiatioii cS C, together with (3: 7005)| GBgCh (3:3020), 
CHC% (3:3060), and other prodocta, haa been very eiteneiirely studi^ from niaiif eimr" 
points. The literature of this reaction is diffuse and intertoeked with that of methane 
and of the Yarious other chlorination products. For this reason and because Mailed 
treatment of this topic is beyond the scope of this booki the f<dIowing dtathms muit be 
regarded only as tea^ng references. 

[Ibe fomm. of C from CH4 by action of Ci| was first discovered in 1840 by Pumas {300). 
For examplfiB of more recent technical papers (|309}-(317), inel.) and patents (f318H332)v 
incl.) see indie, refs.] 

From other hydrocarbons. [For examples of patents on prepn. of C from afiidi. hydro- 
carbons hi^er than methane (including in some cases also their halogen derivatives) see 
(313) (333) 1334) (335) (336) (337). - For prepn. of G from acetylene + C1| + wt at 
100-200’’ (338) or with Cla + eutectic of AlCla/.NaCl/FeCb at 175-200*’ (330) see indie, iak. 
(see also below under prepn. of C from tetrachloroethylene). — For prepn. of C from 
naphthalene by destructive chlormaticn see (340).] 

From viiious chloro and pdychlore compounds. [For technical papers on prepn. of C 
from cUorinolysis of various chloro and polychloroparaffins (341) or chloropentanes (842) 
see indie, refs.] 

(For psEtents on prepn. of C from tetrachloroethylene (3:5460) aith CI2 at TOO-MF 
1343) or with Cl; over activated carbon at 600-650'’ (337) see indie, refs.; for study of this 
reaction see (344). For formn. of C from hcxaoldoroethane (3:4835) pyrolysed in air at 
550-600^ see (342).] 

[For prepn. of C from CHCls (3:5050) by chlorination with CI2 in sunlight (first prepn. 
of C) (345) or U.V. light (346) (347) (;148) (349), at 260^'’ (350), or in pros, of FeCla (351) 
or of aq. (352), or from CHC'Is sith 1C1 at 165*' (.353), or with NaOOl (reacUon very slow 
and incomplete (354)), see indie, refs.] 

[For formn. of G from CFCU with AlCU see (355); from CfirClg with CI2 in dark at 100* 
(356) or in light (357) (358) see indie, refs.] 

From miflcelloneouB sources. [For formn. of C from charcoal or other form of oaibon + 
di see patents (359) (361) and technical papers (344) (360); from tricfalorbaoetyl chbridfi 
(3:5420) on htg. with AlGls (362) or pyrolysis through glass tube at 600'’ (363), from tri- 
chloromethyl chlorofonnate (3:5515) on htg. with AlCU (364), from chloral (3:5210) with 
CI2 in sunlight (365), or from acetone (1:5400) with NaOCl soln. (366) cf. (354), or firom 
phosgene (3:5000) on htg. with cat. (344) cf. (372), see indie, refs.] 

[For fenrmn. of G from dimethyl sulfide [Beil. 1-288, Ii-(144), Ir(276)] with Cls + Ii at 
100-120** in daylight see (367) (368) (369); from trichloromethyl sulfur chloride C'pov 
cfaloromethy] mercaptan ”) [Beil. 111-135, Illi-(63), lllr(106)] on htg. with Fe filiapi cor 
ZnF2 (370) cf. (307) (371) or with Ch + l 2 in sunlight (370) see indie, refs.; from thit^hos* 
gene [Beil. 111-134, llli-(63), lllr(105)] with Fe at 37* for many months or from ** tri- 
chloromethyl dithiochh^oimate [Beil. 111-216, lllr(155)] with Fe in s.t. at 100* see 
(307).] 


CHEMICAL BEHAVIOR OF G 

PyndysiB of C. [C on pyrolysis at 600-1500* (373) (374) cf. (344) (375) (376) givm 
tetr^loroethylene (3:6460) (80% yield (374)), hexachloroethane (3:4835), and other 
products. C by action of electric arc (377) cf. (378), dark electric discharge (in H|) (379), 
radium emonatioii (380), givee hexachloroethane (3:4835) and various other pioduPbLl 
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(Ntite bIbo that C in X-iadiatioii (381} (382} or ultraaonio radiation (363} spb'tB off stuiie 
Q|. For aiQtion of X-radiation on mixlB. of C with aq., CHOU, CH1«, Igr.j or oyolohexane 
M (381} (384); for decompn. of C in u.v. li^t bolow 2750 A see (385).] 

Oiiditiim of C. C under various oxidising conditions yields phosgene and other products. 
|E.g.| C with Qi in light of 2537 A (386) or with atomic oxygen (387) gives carbonyl chloride 
(3:5000); C with O 2 over whito-hot Pt (375}| or with air over CuCb or FeCb at elev. temp. 
(388), or C over GeOi (389), or C with pyrosulfuryl chloride (1 mole) + sulfuric acid 
monnhydrate (2 moles) on warming (390) (391) (392) (393) gives phosgene (3:6000). 
For fonnn. of phosgene (3:5000) q.v. during thermal decompn. of C (os in use m fire ex- 
tinguisher) see (394), also below under beliaviur of C with metals.) [Note that G, unlike 
CHGI3 (3; 5050), is oxidized by Fehling soln.] 

Reduction of G. [G with K/Hg + aq. gives (395) methane; G with Fe(OH)a + aq. alk. 
gives (396) CHgCli (3:5020) + CHCI 4 (3:5050); C with Zn + (397) (398), finely 

divided Fe + aq. (399) + cat. (400) (401), or on eleclrolytic reduction (402) gives CHCU 
(3 : 5050). For behavior of C with atomic hydrogen see (403).] 

INote that C + H 2 over pumice in hot tube gives (404) CIlClo (3 : 5050), CH 2 CI 2 (3 : 5020), 
tctrachloroethyiene (3:54M) + hcxachloroethune (3:48i‘i5), and at red heat (395) methane 
and ethylene. G with excess H 2 over reduced Ni at 270° gives (405) hexachloroetljane 
(3:4835) + HCl.) 

Substitutini of C. C by reactiou with F 2 , inetiillic fluorides, or HF, etc., each in the 
preqenoe of appropriate catalysts, undergoes replacement of one or more of its chlorine 
atoms by fluorine and consequent formation of mixed derivatives sueh as CCbF, CC 12 F 2 
( ‘‘Freon " = “ Frcon-i 2 ” " F-12 CClFa, etc., to whose properties us refrigerants, etc., 
much attention is currently being given. [IX'tailed analysis of the conversion of C to 
these materials is far beyond the scope, of this biKik, but for examples of leading technical 
papers (406) (407) (408) (400) (410) (4U) and patents ((412)»|429)) see indie, refs.] 
(See also below under bchavinr of 0 with inorganic salts.) 

Hydrolysis of C. [C with aq. on lung exposure (e.g., 7 months (430 1) to sunlight gives 
COi HCl; C with large excess of aq. in s.t. at 250“ also gives GO 2 + HCl, but C with 
very small proportion of aq. under same conditions gives (431) some phosgene (3:5000). 
At ord. temp, hydrolysis of C by pure aq. is scarcely perceptible, but in presence of Fe, Cu, 
acid, or slkali,' hydrolysis is strongly accelerated especially at higher temperatures (432). 
C is hydrolyzed by aq. + reduced Fc but not by aq. NallCOa (342) under reflux.) 

[C with boilg. ale. alk. is eventually completely hydrolyzed (use in detn. of C by estima- 
tion of resultant chloride ion (si'e above)); however, reaction is slow and with N aq. or ale. 
KOH or NaOEt at 60° is very slight in 2 hrs. (433). For study of rate of hydrolysis of C 
with KOH in 95% ale. (434) cf. (435), or with Ba(OH )2 or TIOH in 50% alo. (436), sec 
indie, refs.) 

Behavior of C with inorganic salts. [C with AlBrs at mom temp, for 3 days gives (358) 
CBrOi [Beil. 1-67, l2-(31)l, b.p. 104.2-104.35° at 758.5 ram. (358), but 0 with AlBrs at 60° 
gives (437) of. (438) CBr^ [Beil. I-^, Ii-(i7), Ir (35)], m.p. 94°, b.p. 189.5° at 760 mm. with 
sli^t decompn. (439).] 

[C with Alla (440), A1 -|- 12 in CAg (441), Gala + 2 H 2 O or Lil + I. 5 H 2 O in evacuated s.t. 
at 90-92° for 5 days (50-55% yield (442)) m), with Bla (444), or C (I mole) + CAl 
(4 moles) + AIGls (0.1 mole) (445), or best C (0.7 mole) with CH 2 I (2.94 moles) + AlCls 
(0.015 mole) at 40° (92% yield (446)) gives carbon tetraiodide, CI 4 [Beil. 1-74, Ii-(19), 
Ir(39)l.J 

C with ale. AgNOa does not react even after several days; note that in this respect G 
behaves like CH 2 CI 2 (3:5020) and CHCI 3 (3:5050) while CHaCl (3:7005) gives a ppt. 
within 3 hre. (446). 





m iiomD 9 wrrH tif >1.16 

BifetTln «f C Difli awWi. C with aUali or even i lhe l iiuv e ert h metala undatHi 
exploBm deoompa. on htg. or even at room temp, if subjected to sufficieat mechanical dmok. 
[For studies on the explosion of C with alkali metals see (477| (448); for further studies 
on explosion of C with U, Na, K, Ca, Sr» Ba, Mg, Al, and Tl, expedally with reference to 
sensitivity to mechanic^ shock, see (449). — For behavior of 0 with Na vapor see (460); 
for rate of reaction of C with Na atoms see (451); for study of C + Na/Hg as means of 
sepn. of isotopes of chlorine see (452) cf. (453).] 

[For study of hasards of behavior of CCyCHCh mixta, with Mg (454) (455) or AI (454) 
see indie, refs.; note also that C refluxed with Al powder (456) or Al/Hg (467), or C with 
Al + AlCh at 60-75*’ (458), or C with Cu powder at 120 ° (458) or molecular Ag at 200 ^ 
(431) gives (yields: 80% (456), 65% (457)) hexachloroelhane (3:4836).] 

Note that C with Mg in boilg. ether does not react, even in the presence of various 
catalysts (459). 

[For extensive study of ooirosiou of metak by G (460) cf. (461) (462) (463) (432) see 
indie, refs.] 

Behavior of C with other inorganic reactants. [C is claimed to be unaffected by oonc. 
H 2 SO 4 at 237° (464) although over H 28 O 4 on pumice at 150° G is reported (465) to give 
HCl, SOs, COCI 2 + C() 2 .] 

[For study of phutochem. reaction of G with H 78 giving hexachloroethane (3:4835) + 
S + CChSH see (466), for studies on photochem. decompn, of ChO in C see (467) (468) 
(469) (470) cf. (471); for behavior of C with Br 20 giving phosgene (3:5000) + Cls + Bri 
Beej472).] 

[C with NHs under high press, in pres, of CHi + I 2 at 140° for 17 hrs. gives (35-40% 
yield (473)) guanidine hydrochloride [Beil 111 82, llli-(39), Ill2-(69)]. ^ C with hydraiine 
hydrate in stream of NHs refluxed for several days gives (poor yield (474)) NfN\N"~ 
triaminoguanidine [Beil. 111-122, lllj-(57), lll 2 -( 97 )], as monohydrocfaluride, m.pi 228° 
dec.] 

Behavior of C with organic reactants. With carbon inanoxide. [C with CO + AlCli at 
200° and 250 atm. for 6 hrs. gives (37% yield (475)) trichloroacetyl chloride (3:5420).] 
With hydTvcarbons. [C (excess) with octene-1 (1:8375) in pres, of small amts. (0.02 
mole) of dibcnzoyl peroxide (or diacetyl peroxide) adds to unsatd. linkage giving (476) 
1,1,1,3-tctrachlorononiinc; under similar conditions C adds to one of the unsatd. linkages of 
diallyl (1:8045) giving 5,7,7,7-tetrachloroheptBi)e-l or to both giving 1,1,1, 3,6, 8 , 8 ^ 8 - 
octachioro-octAne. — For other addns. of 0 to olefin linkages sec below.) 

[G with C|Hh in pres, of AlDj gives according to conditions triphenylchloromethane 
(3:3410) (477), triphrnylmcthane (1:7220) (478), or bensophenone (1:5150) (479). 
Other arom. hydrocarbons and aryl halides behave similarly but cannot be detailed here.] 
With aatvrated halchydrocaf^avm, C (0.7 mole) with Mol (2.94 moles) + AlClt (0.015 
mole) at 40° gives (92% yield (446)) carbon tetraiodide (schi also above under behavior of 
C with inorganic salts). — C with CBn in pres, of slightly moistened Aids at 170° for 7 his. 
undergoes a redistribution reaction giving (480) an equU. mixt. of GGI 4 , CClsBr, CCliBn, 
CCIBra, and CBr*.] 

With uniiaturaied hdohydrocarboM. [C with ord. l, 2 Klichloroethylene (3:5030) + 
AlCla gives (481) (462) cf. (483) 1,1,1,2,3,3-hcxachloropropane (3:64^); for reaetian of 
this system yielding heptachloropentenes see (483).] 

[G with trichloroethylene (3 ; 5170) + AlClj at 20-30° for 48 hn. gives (49% yield (484)) 
(481) (482) 1,1,1,2,3,3,3-heptachloroprnpane (3:6860).] 

With deoheh or deohalatea. |C viith McOH over eat. at 200-350° gives (486) MeCl 
(3:7005); C with EtOH under similar circumstances gives EtGl (3:7015).] 

[C with NbOCHi would be expected to ^eld tctramethyl orthocarbonate IBeiL Illr (4)], 
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b.iklIS»-lU*at7Minm. (ttft), si? « 1^1 fiM), but IU» legotioB ta iiiin|N«t(^ 
lUqiMtBd pnd. huvbic bmi made only by other metboda. ->fi with NaOC^i would be 
Bipedted to yidd tetraethyl orthocaihoniite (Bdl. Ill-5| nir(4), Ulr(5)]i b-p- 157-'156'’ 
(4B7), 59.6-00” at 14 mm. (486), « 0.9197 (408), 1.39354 (488), but this ro- 

aotkm IB unreported ef. (505); howeveri the prod, has been prepd. from GBri with NaOEt 
in dry ether in a.t. at 170” (487), from " thiooarbonyl tetraehloridB,'’ CSCU ef. (480) rcH 
flinad in dry ether with NaOEt, and in other waya.) 

With menaptans ormeroaptides. [C with NaSGHt might be expected to give tetrainethyl 
tetethioorthooarbanatep C(SCH 8 ) 4 , but this appenia to be unreported; C with NaSGHi 
has been found (492) to react differently giving trimethyl trithimrthofoimate [BeiL Ur 
(39)1, in.p. 16” (493), b.p. 220” dec. (493), 103^-104” at 12 mm. (492), 96” at 9 mm. (498), 
« 1.6696 (492), and dimethyl disulfide, b.p. 39-41” at 18 mm. (492). — C with NaSCsHi 
ia claimed (491) to give the expected homologous tetraethyl tetrathioorthocarbonate 
C(SCiHb) 4 , but this material was not wall characterized, and t with NaSCaHi has subse- 
quently (492) been found to give trieth^l trithioorthoformatc [Beil. 11-95, Ili-(39)], b.p. 
236” dec. (^3), 174” at 760 mm. (494), - 1.053 (495), nif » 1.5410 (492). — For 

behavior of C with salts of rt-propyl, r^butyl, and ter-butyl mercaptans see (492).] 

With phenols or phenoiatps. [C witli phenol (1 : 1420) in pre.s. of ZnCh + ZnO at 120” 
gives (496) diphenyl carbonate (1:2335), various dihydroxybenzophenones, and other 
producia; for analogous study of C with tHsreeol (1 : 1400) see (497).] 

[C with K phenolatc at 170” gives mainly (498) aurin (pararosolic acid) (4',4''-dihydroxy- 
fuehsone) [B^. Vlll-361, yilli-(671)]; fur analogous behavior of 0 with K o-cresolate a^ 
E m-oresolate see (498).] 

l^iih diatyl peroxides. [C refluxed with di-^hutyryl peroxide for 17 hrs. gives (499) 
fippropyl chloride (3:7040) + hexachloroethane (3:4835) -f ethyl trbutyrate (1:3127); 
C refluxed similarly with di-rrisobutyryl peroxide gives (499) isopropyl chloride (3:7025) 
+ hcxachloroeihano (3:4835) + ethyl isobutyrate (1:3095).] 
fC with di-a-naphthyl peroxide under reflux gives (500) CO 2 , a-chioronaphthalene 
(3:6878), o-naphthoic acid (1:0785), and otlier products; C with di-^-naphthyl peroxide 
under reflux gives (500) CO 2 , /9-chloronaphthalene (3:1285), ^-naphthoic acid (1:0800), 
and other products.] 

iO with dibenzoyl peroxide under reflux gives (501) (.502) (503) 4-(triohloromcthyl)- 
benzoic acid, hexachloroethane (3:4835), phosgene (3:5000), chlorobenzene (3:7903), and 
other products; for study of kinetics of reaction see (504).] 

TFtfk saUs of endic esters. [C with diethyl sodicHnalonate (505) (507) or with diethyl 
diBodio-malonate (506) (507) (508) (609) gives the Na cnolate of tetraethyl a,7-dicarbQxy- 
glutaoonate, (C2 Hb00C)2O=CH-GH(C00C2Hb) 2 [Beil. 11-876, lli-(336), Hr (710)1, 
b.p. 208-210° at 23 mm. (510), 200-204” at 18 mm. (510); note that this product is also 
obtd. from CHCls (3;50M) with diethyl sodio-malonate (505) (511) (512) (513) (514) 
(515) (516) <517)1 

[C with 4 moles of Na enolato of ethyl cyanoocetatc in ale. at 100” gives (505) cf. (508) 
the sodium enolate of diethyl a,7^icyaDogiutaGonatp, CgHsOOC— C(CN)==€H— CH- 
(CN)G0CX)|H6 [Beil. 11^78, Ur(712)], also obtd. from CHCli (3:5050) with the Na 
enolate of ethyl cyanoaoetate (518)^ (519) (520).] 

With amines. The behavior of C with amines has been little studied. [For studies on 
the behavior of G with aniHne (521) and also with other aromatic amines in pres, of Cu 
powder (522) or I 2 (523) see indio. i^s.] 

0 Color nictioo with a-naphthol/cydohexsno]. C (1 drop) with 2 ml. of a 2% sob. 
of cr-napbthol (1:1500) in cyclohexanol (1:6415) + 1 pellet of solid NaOH, boiled 
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U ndondi and wxHitA, i^vw t2M} bhia oolcir; am pattiopn of tluB bluo Bobthm luidt^ 
laid wtth oqiud vaiune 6&% HgfJOi, stood 1 min. and shaken, mnsins l^lue; asecfond 
portion of the alkaline blue soln. aeuhfied with equal vol. AcOH (1:1010), stood Indn^ 
and shaken, beeomeB red. [Note that the alkaline bdlg. also Kives a blue odor 
CHaCb (3:S020) and with CHCls (3:5060), while other chlorinated solvente t2U} 
give yellow-brown, gray, or brown; in the H1SO4 oddifioation CHsGb (3:5020) gives 
greenish blue, while both CHCh (3:5050) and C give intense blue; in the AeOH acj^- 
ficatiott CH2CI1 (3:5020) gives yellow while CHCSa (3:6050) gives an onmgB-yeilow 
odor.] 

(jgl Cdor test with 2,7-dihydniiyoaphthalene/cycloheain6L C (1 drop) with 2 ml 
pure cyclohexanol (1:6416) + 1 pellet NaOH + a few mgms. 2,7-4ih3rdrQiynaphthih 
lene hid. at lO?" (b.p. of ethylene for 45 seconds, decanted from undla^ved 
NaOH, cooled, and shaken with 2 ml. AcOH + 4 ml. 06% EtOH, gives a pale ydlow- 
brown color (255). [Note that under these canditionB CHsGls (3:6020) gives a steels 
blue color while CHCis (3:5050) gives a deep red color.] 

0 Cdor test with cydopentanol. C (1 drop) in 1 ml. cyelopentanol (1:6412) + 1 
pellet NaOH boiled 25 seconds, then shaken vigorously for 35 seconds, and treated with 
4 ml. 96% EtOH and shaken, gives an intense brown color (256). [Note that, after 
addition of ale., (3:5020) gives a more intense red or becomes reddish brown 

while GHGfa (3:5050) gives only a pale citron-yellow. By comparing with authentic 
known samples, this test is claimed (255)to be able to detect as little as 5% C in CHQg.] 
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8:8110 l,S-DlCHLOROPROPB]!IB4 
(Low-boilg. stereoiaamer) 


CHa-C=CH 

il k 


CACU 


BnlL I - 19B 

Ji- 

¥ 


&P. 

77.0” ft 767.3 miiL (1) - 1.1788 (1) - 14481 (1) 

78” (2) Bf - 1.1B1S (1) I# >1.4471(1) 


[ifif08 abo ihe highar-boUg. itereoiaamer (3 : 5130).] 

[For prepn. of C from l,2,2”*trichlciropropane (3:5475) with MeOH/NaOMe or EtQH 
NaOEt at ord. temp. (55-58% yidd (1)), or with ale. KOH (2) or with aq. on htg. in B.t. 
(3). Bee indie, refs.) 

C with abB. MeOH (1:6120) fonna a coDBta-boilg. mixt., b.p. dO-HdaS** at 760 mm., 
nS» 1.4030, oontg. 75 wt. % C (1|. 

fi with Cla at 0° in strong light adds 1 mole halogen giving (1) l,l,2,24etrBdd(ffppriipaDe 
(3:6825). 



1W)6 Mmmm 


C with Bh At O' Amly luUi 1 tMle lulogm gUviag (1) 0) l|24fiimiaihl>di01iM 
pnnRB, b.{». 190* 0). 

0 with in CCI 4 at -16' folhnrad Iqr nq. pvw 0) aoetie aoid (1:1010) and fomiu 
Mid (1:1006). 


t:iUI (1) Huutnw, Bmchea-Niava, unpubliilwd work- (Ol IViedsl, Silva, Ball. m. eMiB,.( 2 | 
1), 886 (1872); JthnAtr, Wl, 322; C9ini)(. md. 74, 80S>B06 (U72); 76, 81^ (1872). M 
niadd, Silva, JiM». 1871, 822, 826. 


3:5190 14>DlCHLOROFROPltIIB-l CHaCIMXSi ChHaCly 1M1, 1-109 

li- 

fr- 

BJ.7fr-80' (1) Dr-l>l7640) 

7B' (2) (3)141 (5) DS - Loose 0) 

77.15-77.35 (0) 

77' (7) 

76.5' ( 8 ) 

Oolnkn tnl inad. in aq. . 

|Fv piepn. of C from l,l,1-triehloroproiiani}l-2 (3;064e) with Zn dual -I- AoOH Me 
( 6 ) ( 6 ); from cotreap. aaetate with Zn duat -I- ale. see ( 8 ) ; from butylchloral (aiai^^ddaro- 
n^butyialdehyde) (3:5910) (1) 0) ( 0 ) or ita alcoholate (10) with KOH aee indio. nfa.; 
from As 2 , 24 -tiiehlorobatyTate on boilg. with aq. (3) or Na 2,2,3-triehlorobut:7nite on 
diatin. (4) ace |3) (4); for prepn. from 1,1,2-triiMDropropanB (3:6630) + aq. or ah), alk. 
oraq.Ca(OH)iBoe{ll) (14).] 

G on 0 )^. with KsCrjO? + H 1 SO 4 ghrea (7) AcOH ( 1 : 1010 ). 

C adda veiy eaaily giving (9) l,l-<lich]oro-],^(libmmopropane (Bed. I-lllj, kp. 
188' ( 0 ). —G with (% at 0-30' yiclda ( 12 ) 1,1,1,2-tetncbloropropane (3:6270), b.p. 168*. 

G with HC9 -f- A1C3| at 5-10' yidda (13) (14) 1,1,1-triehloroprDpane (ethyhhjorofotm) 
(8:6270), b.p.l 06 - 10 r. 

lilUl (1) Erkmar, Pinner, Bar. 1, 868-389 (1870). (2) Krfimer, Pinner, Ann. UR 47-49 (1871). 
(3) hdaon, Bar. 1, 789 (1870). (4) Yakotin, Bar. 28 , 2663 (1895). (5) Wohl, Roth, Bar. if, 
215(1907). (6) Bruyna, Davie, Gro«,?hiiiillc. 2.11,720(1932). (7) Ueben, Zeiaal, AfonaOIL 
4, 586 (1883). (8) Faworaki, Joiitaeh, J. Jhui. See. SR 698-1008 (1898); CWL 

UI9,I77R 0)Ffnner, Ann. 17R 44-45 (1875). (lO) Aoundler, M an;. oUm. (4) 1, 601- 
603(1907). 

(11) Caaa (to du Pont), UB. 2,134,102, Get. 25, 1638; Brit. 471,186, Sept. 30, 1937. (12) 
Gaaa (to dn Pont) U-S. 2,097,442, Nov. 2, 1937; Brit. 471,187, Sept. 30, 1937; Cant. IIIR 181R 
(13) Levine, Caaa (to du Pont), U.B. 2,17941R Nov. 7, 1939; Bth. 603,615, May 11, 1989) 
Cent UM, U 1572. (14) Henne, mday. /. Am. Cham. Sk. 14, 1157 (1942). 
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DIVISION B, SECmON 1 


3:5130 liMlGHlOROETHANS CHr-CBi CAO^ BdlI-34 

(Ethylene (di)chloride; L L Ii.(34) 

flym.'^ehlotoethBae) ^ ^ l|-(53) 


&F. 

F.P. 





84.1* tor. itmwBL (1) 1-38.5° |2B}] 

- 1.3535 

(40) 

tS » 1.4430 

(47) 

84.08° 

-35.3“ (35) 

1.3463 

(41) 

1.4427 

(01) 

cor. it T80 iimL(2) 





84* ■tTWimn. (3) 36° (11) 

1.34571 (44) 

1.4423 

(14) 

88.rtt766iiim. (4) -35.5' (23) 

1.34554 (23) 

1.44118 

(48) 

88.8“ 

(5) (6) (5) 

1.2455 

(42) 



83.75° It 780 mm. (7) -35.8' (24) 

1.2445 

(43) 



88.7-84.3° 

(B) -35.0° (37) 

1.2444 

(4) 



83.7-33.0° 

-3&0° (M) 





cor. at77Smm.|0) (38) 

2^" = 1.2560 




88.7** at 760 mm. (10) 

(10) 

11^ = 1.44507 (49) 

(11) (12) (111) (112) [-42.0“ (39)] 

(22) (.34) 

1.44605 

(50) 

83.05-83.70 

° it 760 mm. (13) 

1.2541 

(12) 

1.44476 

(18) 

83.65' 

■t 760 mm. (14) 

1.35305 (44) 

(10) (20) 

88.6-83.8' 

(IS) (16) (17) 

1.35377 (23) 

1.4447 

(51) 

83.5-83.7° 

(18) (19) (20) 

1.2521 

(45) 

1.4446 

(52) 

83.5* 

at 760 mm. (21) 

1.252 

(3) 


(79) 


(22) (23) (34) 

1.2515 

(4| 

1.4444 

(53) 

88.5* 

(24) 

1.2501 

(46) 

1.44430 

(46) 

83.481° cor. 

It 760 mm. (25) 



1.44432 

(45) 

83.45* 

at 760 mm. (26) 



1.4443 

(201) 

83.43-83.48' 

’ (27) 



1.4440 

(54) 

83.4-83.6' 

(28) 



1.444 

(34) 

83.3° 

It 740 mm. (20) 



1.44268 

(13) 

83* 

(30) 





83.85° 

at 760 111111.(100) 

Dl^ =» 1.26000 (23) 

nS = 1.44759 (23) 

83.6-83.8’ 

at 748 mm. (31) 



Sec note 3. 

83.4' 

at 747 mm. (32) 






83.8-83.6“ (;S3) 

81.47“ cor. at 700 mm. (2) 

79.335“ cor. at660.8inm.|25| 

76.63“ cor. at 000 mm. (2) 

75.05“ cor. at 600 mm. (2) 

64.73“ cor. at 400 mm. (2) 

See also Nutee 1 and 2. 

Note 1. For b.p. of C at prem. 660-860 mm. (25|i 400-1080 nun. (2), see indie. iefs.| 
C haa b,p, 84.0-85.5“ at 777 mm. (5.3). 

Note 1 For vap. prese. of C over range ~30 to 100“ (1), or 0-30“ |8), or 0-25“ |55| 
aee indie, refs.; for relation between vap. pmse. and temp, see (56) (26). 

Note 8. For values of at 14 different wave lengths see (57|. 

Care must be taken to avoid confusion of C with either cu (3:5042) or traiu (3:5028) 
lp2<)io]iloniethylene. 



m LIQUIDS WITH tif > LIS SiSHM 

MISCELLANECniS PHYSICAL PROFUITIEB 

VuioiiB aoliibiUtjr relatioiiB. C ia almoat insol. aq., but eanJy volatib with iteam (lee 
under azeotropes) ; ^y. of C in 100 g. aq. at 0^ is 0.873 g. (68), 0.922 g. (8); at 10** - 0.886 g. 
|8); at 15^ » 0.872 g. (59); at 20‘‘ = 0.889 g. (8), 0.849 g. (58); at 26'* - 0.B66 g. (15); 
at 30" 0.90 g. (59), 0.894 g. (8); at 36'’ = 0.895 g. (58); at 56" - 1.030 g. (58). — [For 

influence of added salts in dimiiiishing soly. of C in aq. see (16). — Note that C with aq. 
under press, forms a solid hydrate which can be mamtained up to +16" under 100 atm. 
but which at ord. press, decomposes below 0° (60). — For soly. of aq. in C at 0", 25”, and 
30" (as detd. by Karl Fischer reagt.) see (61).] 

[For soly. in G of NHg at 20° and 1 atm. (62), of HgS at 20" and 1 atm. (62), of HQ at 
various temps, and press. (62) (63), of ethylene at 0-40” (4), or of chlorine at ^9" to +40* 
(4) sec indie, refs.) 

[For soly. in C of I 2 over range 11-25° (and comparison with other chlorinated sdlventB) 
see (64).] 

[For study of industrial recovery of C by countercurrent absorption in kerosene see (65).] 

Adsorption of C by solids. [For studies on adsorption of 6 by activated carbon (66) 
(67) (68) (60) (70), by silica gel (67), or by alumina gel (71) see indie, refs. — For patent 
on sepn. of C from other solvimts by adsorption on carbon see (72).] 

Other properties. [For study of thermal conductivity of C see (73); for study of dif* 
fusion of vapors of C tlirough films of various cellulose esters see (74).] 

Binary systems contg. C. (See also azeotropes (below). ) 

G hydrocarbons — C firheptane (1:8575): use in testing of distg. columns (detm 
of number of theoret plates) see (75). — C + cyclohexane (1:8405): for values of and 
nil (49), for use in detn. of number of theoret. plates in distg. columns (75), or for sepn. 
of C from system by forming azeotrope of (^clohcxane with MeOH (76), see indie, 

(see also below under azeotropc^s). 

C + benzene {1:7400): note that because of the proximity of the b.p.'a of the com* 
ponents, because of the iin]iortancu of both as industrial solvents, and because they are 
not readily separable by chemical means (such as H 2 SO 4 , etc.) a great deal of study has 
been given to the system from various viewpoints. 

For f.p./compn. data on system C + CqHs, eutectic, f.p. —.54.2”, contg. about 67 mole 
% C see (24) cf. (77); for (78) (79), (78) (79) (49), or (80) (89) cf. (81) see 

indie, refs. — For use of this system as test liq. for studying efficiency of distn. cdumns 
see (81) (7S) (79) (82); for study of distn. of the system see (78) (79) (81) (82) (83) (84) (85); 
for use in detn. number of theoret. plates see (75) (78); for data on vap. press, of system, 
vapor liq. coropn., etc., see (86) (87) (88) (80) (49) (89) (90). 

C + iduene (1:7405): for no for system sec (91) (92); for vapo^liq. equil data and 
study of distn. of systcni sec (S3) (91) (92) (93). 

(7 vrUh other cpds. of Order L C + acdic acid (1 : 1010): for values of D and n for the 
system see (94); for vapor-liq. equil. sec (95); see also under um of C (below). — 0 + 
phenol (1:1420): for vap. press, of system see (96). — (? + acpionc (1:5400); for D and 
nt? see (49) (94), for vapor-Uquid equil. see (49). — f + dudhyl ether (1:6110); for f.p./ 
compn. data and ding, see (24); for EIq over range 0-40” see (97). — C + ethylene oacide 
(1:6105): for soly. and vap. press. (08) and vapor-liq. equil. (106) see indie, refs. 

C wiih cpda. of Order III. C + CHCh (3:5050): for b.p./oompn. diag. see (99).— 
C + CCk (3:5100): for Ujo (100) and vapor-liq. compn. data and diagrams (100) (99) 
(88) (sec also below under azeotropes). 

C + tfl-diehloroiithane (3:5035): for b.p. at 760 mm., DS” and vapor-liq. equil. data 
see (101). — C + i,Lj84ndUorocMane (3:5330): for f.p./compn. data, eutectic f.p. -79* 
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(cwsftfZm MroeiUmfe) (3:5750): this qratem forznfl a 1:1 cpd., in.p. abt. -31.3" (102); 
iw f,pw/ooinpn. data and diagrams see (102); for nS,/compn. and for range i » 14r2r 
aee + pentocUoro^ (3:6880): for f.p./oompn. data, eutectic, f.p. -02^, 

»e (102). 

C + oMUMoriMylenti (3:5042): for f.p./compn. data aee (103). —C + tran«-duAlll^^• 
fl%lene (3:5028): for f.p./compn. data sec (103). 

C + Ip^f^i^-^etnicMoroberuene (3:4115): for f.p./oompn. data see (35). — 0 + carbonyl 
MffidA (pbosysne) (3:5000): for soly. relations at 20", 0", and -15" (104) and b.p., vapoN 
liq. equil, (105) see indie. lefs. -- (? + 3-cUofoe^Aafio£-7 (ethylene cklarohydrin) (3:5552): 
for D and liq.-vapor equil. data and diag. see (106). 

C with nasciUaneauB cpds, c/ orders other than I or ITL C + ethylene dibromide: for 
f.p./Gompn. data (the two form solid aolns.) see (103) (102) cf. (107); for D^l and for 
system see (48) cf. (108). — 0 + ltl,ifMtrabromoeUiane iaym.-tteelylene ietrabromide): 
for f.p./compa. data see (102). ^ (? + carbon dUndfide: for f.p./cDmpn. data and diag. 
see (28). — d + succino(d0niirt(e: for f.p./compn. data, eutectic at -48", see (102), cf. 
( 100 ). 

Axeotmpes (o(m 8 t.-boilg. mizts.) cratg. C. C with aq. forms a heterogeneous oonst.- 
boilg. mixt., b.p. 72°, contg. 80.5 wt. % G (110). 

Ateotropes with hydrocarfma. C wUh cyclohexane (1 : 8405) forms a const.-boilg. mixt., 
b.p. 74.4° at 760 mm., ng » 1.42879, contg. 45.5 wt. % C (40). 

Auotropes with other chlorohydrocarhonB. C with CCU (3:5100) forms a const-boilg, 
mixt., b.p. 75.6° at 760 mm. (7), 75.3° at 760 mm. ( 100 ), contg. 21 wt. % (7) or 30 mole 
% (100) C. — C with trichhroelhylene (3:5170) forms a consL-boilg. mixt., b.p. 82.9° at 
760 nun., contg. 82 wt. % C (7). 

Aeeotropes with alcohols, C with MeOH (1 ;6120) forms a const.-boilg. mixt., b.p. 60.05° 
at 760 mm., contg. 68 wt. % C (111). — C EtOH (1:6130) foruLs a const.-boil. mixt, 
b.p. 70.5° at 760 mm., contg. 63 wt. % C (111). — C with nrpropyl ale. (1 ;6150) forms a 
conBt.-bDilg. mixt., b.p. 80.65° at 760 mm., contg. abt, 81 wt. % 0 (11 1). — C with isopropyl 
ale. (1:6135) forms a const.-boilg. mixt, b.p. 74.7° at 760 mm., contg. 56.5 wt. % C (111). 
— C with isobutyl ale. (1:61G5) forms a const-boilg. mixt, b.p. 83.45° at 760 mm., contg. 
03.5 wt. % C (112). — 'G ier-myl ale. (1:6160) forms a const.-boilg. mixt., b.p. 83° at 

700 mm., contg. 94 wt. % G (113). 

Auotropes with acids. C wiJlhJarmie acid (1 : 1005) forms a const.-boilg. mixt., b.p. 77.4° 
at 760 mm., contg. 86 wt % G (114). [Note that no data on any azeotrope of C with 
AcOH can be found; however, for use of G in dehydration or conon. of AcOH see below 
under uses of G.\ 


USES OF C 

Because of its valuable solvent props, and high volatility C is widely used in a great 
many different connectioDS, some of which involve its mixture with one or more other 
organie compounds. — Althoufdi no review of its uses could hope to be complete, the 
following examples ore intended to be helpful in suggesting tyjHoal cases. 

[For general reviews w'hich include uses see (115) (34) (116); for an important annotated 
and indexed bibliography omtg. 469 titles see (117).] 

Baferences cm the use of C (or of its mixta, with GCI 4 ) as a fumigant for gmin or aa an 
inaeeticide or fungicide are beyond the scope of this work; however, a few citatioDB on 
Bome aspects of this use arc given as lead articles. — [E.g., for general aitiolea on this 
aspect see (118) (119) (120) (121) (122); for study of eombustibility of C/CCU mixts. used 
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{For lue of C m.ooiu»u (dcMwtion) of AoOH 0ee (128) (127) (128) (128) (18D); for 
fptnikf 098 witfa piopiDnio aoid, butyric aoidi and valnic idd see (131), lor use ia delqrdbnh 
tioD of EtOH see (132).] 

[For use of system C (40%) + CGU (3:5100) (60%) as d^ deener'B solvent (133) and 
'lemoval of seavenged impuiitieB with oarbon (134| see indie, refs.; for use of systaa C 
(75%) + trichloroethylene (3:6170) (25%) as dry cleaner and metal degreasing advent 
see (135) (136) (137).] 

[For use of C in extraction of oils (138) (139) (140) (141) (142) (143), in purifn. of vitainia- 
contg. oils (144), in extractn. of soybean oil (ind. for system) (47), in wool degreasing 
(145) (146) see indie, refs.] 

PP'or use of C in lacquer and vanush Industry see (147) (148) (140).) 

[For study of C se solvent for cellulose acetates see (150) (151), for use of 6 EtOH 
as solv. for cellulose acetate see (152); for use of C in sepn. of simple frocti mixed cbBiiIiim 
esters see (153); for use of a mixt. of C (9(M0%) + an sic. (10-60%) (154) (W a iiiuet. of 
Cl (40-50%) + an alkyl acetate (60-50%) (155) as solv. for oelluloso ethers see indie, refs.] 

[For use of C in dewaxing of mineral oil (156) (157), as solvent for rubber (158), for 
removal of caffeine from ooffco (159), as component of refrigerant liq. (160)| in pyrifn, of 
triphenyl phosphate (161), in dentrih^ (162), in hair-wash (163) see in^c. refs.] 

[For use of C in sepn. of olefins and diolefins from alkanes see (164).] 

[For patents on sepn. of mixts. of C + 1,2-dichloropropBne (3:5200) + n-butyl ale. 
(1 : 6180) (165), or of C + eq- boI. ales, and /or ketones (166), see indie, ids.) 

C also serves as a raw material for the comml. manufacture of other prods.; this topic 
cannot be fully explored here, but attention is called to two important examples. — For 
use of Cl as starting point for the prepn. of dastothiomeis (167) such as “Thiokol A" 
(168) (169) (170) (from G + alkali polysulfide) or elastoplaEtioa (167) of the polyaryl- 
ethylene type such as AXF (171) (172) (from C + aromatic hydrocar^ns + AlCla) see 
indie, refs, (and also below under chem. behavior of C). — For use of C as starting point 
for prepn. of ethylene idycol (1:6465) by hydrolysis, ethylenediamine by wnmonotion, 
or vinyl chloride by dehy^ohalogenation see below under chem. behavior d C. 

TOXICITY AND PHYSIOLOCxICAL ACTION OF 6 

Full treatment of this topic ia beyond the scope of this work; however, for lead referenoes 
on toxicity of C see (390) (391) + |173)-(180) incl. (refeienoes earlier than 1934 will be 
found in the cited artidea). 

[For study of C as anthelmintic see (181) (182); for antiseptic and diamfectont actn. see 
(183) (184); for actn. of C on yeast see (185).] 

DETERMINATION OF C 

Borne methods for detn. of C involve conversion of all of its halogen to chloride km and 
Bubeequimt volumetric or gravimetric detn. of the latter: e.g., for methods based on initial 
pyid^ic deoompn. see (186), for methods involving initial combustion of C with MnO| 
at 300° (187), with air (188), in a modified sulfur lamp (189), or (for high conena.) by an 
explosion pipet method (190) see indie, rds. — For methods based on conversion of halogen 
to chloride ion by reoetn. with Na + ethanolamine in dioxane (191) (192) (latter diseussed 
application to mixta, of C with CCU (3:5100) and with tetrachloroethylene (3:6460)], or 
with ak. NaOEt (193) (194) (195) (note that this method gives CH^CHGl + NaQ), see 
indie, refs. 
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Note that oiddn. of C with CfQi/H2304 in pree. of Bg yidds COt quantitatively (106) 
(dif. froBD many pdlychloro opda.)- -- Note bIm that C does not nsp^ to the E + H 
*' TH-Fhr Analyser ” (a lecor^g ultrarviolet photometer] (107). 

For detn. of C in organs and tissues see (108). 

PREPARATION OP C 

The mQBt4tudied method for prepn. and manufacture of C is that from ethylene by 
addn. of chlorine; this method ia also of historical interest as leading to the discovery of 
C in 1795 (190) and its initial designation as oil of the four Dutch ohemistH.” — Various 
other modes of fonnn. of C have since been discovered and will be indicated below. 

Prepantion from ethylene. By use of Mrine. Ethylene with chlorine under certain 
conditions adds chlorine quant, yielding only C; under other conditions, however, the 
system gives l,l,2*trichloroethane (8:5330) + HQ. — In the absence of catalysts, the 
substitution reactn. ia avoided by use of very low temperatures; in the presence of catalysts 
addition (rather than substitution) ia facilitated even at the higher temperatures (e.g.f 
120") resulting from heat of reactn, 

For general aitides discussing the various factors involved see (300) (201) (53) (202) 
(203) (204) (205) (69); for articles discussing the reaction from the viewpoint of utilisation 
of the ethylene of industrial gases see (206)-(214) incl.; for patents on prepn. of C from 
ethylene + Ch see (215)-(236) ind. [For prepn. of “ heavy " C contg. one atom see 
below under misoell. prepns.] 

Ey use qf HOCl {Ck + tic.\ Although ethylene with HOQ solos, gives mainly 
ethylene chlorohydrin (3:5552) nevertheless some C is formed; for studies of this reactn. 
see (237) (238) (239) (240) (241). 

By alhtr mi8<xllanf.ous rcayis. [For formn. of C (iogother with otlier prods. ) from ethylene 
with Qi in AcOH or AcsO sob. (242), with HQ + air over pumice contg. CuCb at 300" 
(243), with aq. IQ (244), with NCli in CCU soln. at 20-25° for 7 days (245), with iiitTyl 
chloride (QN()i) (246), with SbQ& or CuOh (247), or with JV-dilorourea (253) see mdic. 
refs.] 

Formation of C from ethane or acetylene. [For formn. of C from ethane with NOQ 
at 300" (248) or with Q2 + (^ + cat. at 300-650° (249) sec indie, refs.; for formn, of C 
(together with other prods.) from acetylene with HQ gns in pres, of N(')2 (250), or with 
Ck b pres, of CCI4 + AlQg/Naa/FcClj, at 175-250° (251) cf. (252), sec indie. refa.| 

Fonnatlon of C from miscellaneous sources and by various methods. [For formn. of 
G (together with other prods.) from methyl chloride (3:7005) in dark elec, discharge (254); 
from ethyl chloride (3:7015) with Q2 b light (255), with NQa (256), or with SbCU in 
B.t. at 100° (257); from 1,2-dibromocUuinB (ethylene dibromide) (1 mole) with HbQs 
(2 moles) (note that use of only 1 mole SbQs yields ethylene chlorobromidc] (258); from 
l-chloro-2-iodoetluuie (ethylene diloro-iodide) witli fbely divided Ag at 160° (259) sec 
indie. lefs.) 

[For formn. of C (together with other prods.) from cthytene glycol (1:6465) with excess 
fumg. HQ in s.t. at 100° (260), with FQs + ZinQ2 (57% yield (261)), with PQs (262), 
or PQs + ZnQa (37% yield (261)), with SOQ2 + pyridine (62% yield (261)) see indie, 
refs.; from ethylene oxide (1:6105) with S2Q2 (2^|; from l^Mioxane (1:6400) with 
2n + acid chlorides (264); from 2-chloroethannl-l (ethylene chlorohydrin) (3:5552) by 
disproportionation m s.t. at 184° for 10 hrs. (265) or during reactn. with HBr (266); from 
bis-O-chloroethyl) sulfite with Q2 (267); from bts-(^hloroethyl) sulfate with ccAc, aq. 
HQ (268) or with alk. chloride + dil. HQ (269) see indie, refs.) 

[For formn. of G (together with other prods.) from diasomethane with ZnQs in ether 
(2^, from ethylenediamine with NOQ m xylene (271), see indie, refs.) 
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(For prepa. of "lieavy " C uimtE. 1 atom (from NaC^*N via GHtC^N, CHi.C**'- 
CH8.0 ^'HiN(GHi)i 0H, CHflp-C^Bs) and ito reacstn. with Qi see (272).] 

CHEMICAL KESIAVIOR OF C 

I^yndyaiB of C. C on ouitable htg. especially in pres, of dehydrohaloEenatmg oat lotto 
1 mole HG yielding vinyl -chloride (3:7010) [e.g., C over activated carbon at 290*260^ 
(273), or with aq. vapor over cat. at 800-1000" (274), or over pumioe at 600^ (276) tf. 
(276) (277), or over alumina at low red heat (278) yields vinyl c^oride (3:7010)]. 

Behavior or C with Inoboanic RsAcrrAms 

Roaction of C with Cl^ G with Gi gives according to the conditions chloriiiated derivaF 
tives either of the ethylene or ethane series. 

[E.g., C with Ck in pres, of AlGi/NaG/FeGi at 400-480*^ gives (279) a mixt. soiitg. 
20% l|l-dichloroethylene (3:5005) + 22% 1,2-diDhloroethylene (3:5030) + 29% tri*^ 
chloroethylene (3:5170) + 29% hi^er chlorination prods.; C with Gi over suitable 
cat. at 300-500" gives |^) tetrachloroeihylene (3:5460).] 

[On the other hand, G with CL in ultra-violet light at 50" (281) (282), or 25" (283), or 
G with GI 2 -h suitable cat. at not above (284), or G (as liquid) with Gs (2^), or C 
with Gh in pres, of AiCla/^a'Cl/FeGb at 300-425" as directed (279), or C with SQsGs + 
trace of dibeiiSQ}^ peroxide refluxed 2 hn. in dork (286) gives (yidds: 80% (284), 70% 
(283) (286), 50% (279)) 1 , 1 , 2 -trichloroetliane (3: 5330). — Furthermore, 6 with Gi as 
directed (287) (288) or GI 2 + AlGa at 70-80" (289) (327) gives 1,1,2,2-tetrachliiroethane 
(acetylene tetrachloride) (3:5750). — Finally C (in vapor phase) with Gs -|- cat. (290) 
rf. (285) or C with Cl 2 at elev. temp, and press. (291) yields hexacldoroethane (3:4835).] 

Reaction of t with alkalies. C with alkalies or Rubstanoes behaving as such may ac- 
cording to circumstances undergo either (or both) of two reactions: on the one hs^ C 
may lose HGl (1 mole) (dehydrohalogenation) yielding vinyl chloride (3:7010); on the 
other C may be* hydrolyzed to ethylene glycol (1:6465). 

Dehydrohalogemlion, C with aq. alk. at olev. temp, and press. (292) especially in pres, 
of tetramethylene glycol, etc. (293), or C with MeOH/alk. (294), or EtOH/alk. (53) (296), 
loses HCl giving (91-03% yield (53)) vinyl chloride (3 : 7010). — [For study of rate of 
rcactn. of C with KOH in 95% EtCH at 90" and 100" (29B) (297), with NaOEt or EOEt in 
95% EtOH or 48% EtOH at 90" (296) (297), or with Mi^OU/NaOMc at 17-19" (298) 
see indie, mfr. — Note that G with ale. NuOEt at 100 " under press, gives 90% yidd (299) 
erhyl vinjd ether (1 : 7810).] 

IlydrtflifsiB, C under appropriatt* conditions hydrolyzes to ethylene gjlycol (1:0465); 
for general artielcR from this viinvpoint sri* (110) (214) (314). 

[For hydrolysis of G to ethylene glycol with aq. vapor over cat. at 550-850" (300), with 
aq. at 200° under prens. in absence of any acid acceptor (301), or with aq. at 120" under 
press. (302) see indie, refs. cf. (110).] 

[For hydrolysis of G to ethylene glycol with aq. KOH at elevated temp, and press, see 
(110). — For study of use of Na 2 C 08 and/or NallGOs in aq. (214) (30;)) (304) (305) (306) 
or in 85% EtOH (.107) o.f. (214) see indie. lefs. — For use of aq. GaCOs in pree. of NH 4 
sdts (308) (309), or aq. BaCOs (310) at elev. temp, and press., see indie, refs. — For uk 
of sodium fonnate in MeOH at 165" under press. (311) cf. (214), aq. -|- FbO in B.t. at 176* 
(312), or Fe 20 a (7) (313) see indie, refs.] 

For use of hydrolysis with alk. followed by KMnOi oxidn. of resultant ethylene idyodl 
to oxalio acid as means of distinction between C and the isomeric 1 , 1 -diidiliirioethaiie 
(3:5035) see (256). 
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teefittof CirtdiillLtutfUigarpdyniU^ (C with aq< NaBH at 100” under 
preM. giVtt (05% yield (315» lj2-d]meraaptoethBine (*' ethylene dimereaptaa '’) [BeiL 
1471, Ii-(Z44), Ir(529)]J 

C with aq. (316| or boilg. ale. (317) NasS yidds l,441thiane [Beil. XIX4, XlXi-(000)], 
eryst. fhun hot ale., m.p. 110-111” (318). 

[C with alk. or alk.-earih tetraaulfides yields dafitothiomeie |167) such as ** Thipkol A 
(IW (169) (170); for very important compact survey of this reactn. and field see (319); 
for leeture experiment illustrating prepn. of “ Thiokol A see (320).] 

Reaedfu of C witii metals. [For studies of C from viewpoint of corrosion of metals see 
(321) (322) (323). — C on wanning with K loses HG yidding (295) vinyl chloride (3 ; 7010] 
and Hi; note, however, that C with Na or K or their alloys, or even with alkaline-eaith 
metals, may (like many other pdyahloro epds.) explode under certain conditions; (or 
extensive studies of this behavior including sensitivity to mechanical shock see (324 ).] 

[G with Na in liq. NHa loses both atoms of chlorine yielding (325) (326) ethylene + 
Nad; note that little, if any, (325) eihylenediamine is formed.) 

Roacdon of C with vixioua metal sa)t8 (of inorganic acids). [C with anhydrous AlCli 
at 45-55” loses 1 HCl yidding (53) polymerization prods, of vinyl chloride; at 30-35° the 
reaetn. involves loss of 2 HG yielding (327) some acetylene.) 

[C with anhydrous AlBri yidds (328) ethylene dibromide (see also below under reactn. 
of C with organic epds.).] 

C with boilg. cone. aq. K1 gives a little ethylene (329) (dif. from ethylene dibromide 
which reacts quant,), 

[C with aq. ale. NsgSOs refluxed in Cu vessel gives (80-85% yield (.330)) of the sodium 
aalt of 2-chloToethanesulfonic acid-1. ^ For reactn. of C with boilg. aq./alc. NasSiOi 
see (331),] 

G with ale. AgNOi reads slowly (332); for study of rate see (297). 

Reaction of C with misc. non-nitrogenous inorganic reagts. [C with air over CuO at 450” 
ghres (333) phosgene (3:5000). — 6 with fumg. IliSOi (65-80% SOg) with or without 
HgSOi yidds (334) ^chlorocthyl chlorosulfonate + a little (n'ff-(/9-chloroi>thyl) sulfate. — 
C with dry 0| in ultra-violet li;^t yields (335) chloroaretic add (3:1370).] 

Reaction of C with NHa (for reactn. with amines see below). [C with rone. aq. NHa 
(336) (337) (338) (339) under press. (3M} (341) (342) in pres, of cat. (343) (for use of glass- 
stoppered press, vessels see (344)), or C with dry NHa under high press. (345), or C with 
hq. NHi (346), yidds ethylenediamine [Bdl. lV-230, IVi-(398), IVz-(676)] always ac- 
companied by higher condens. prods, such as diethylenetriamine, triethylenetetramine, 
etc. ^ For rate of reactn. of C with NHs in 95% EtOll see (296).] 

Behavior of G with Organic Reactants 

Reactn. of C with aromatic hydrocarbons, aryl halides, or aromatic ethers. [G with 
sronutio hydrocarbons in the pres, of AlCU leads to various dastoplastics (167) of the 
pdyarylethylene type: e.g., for use in prepn. of AXF type plastics see (171) (172) (347) 
(348). — For analogous reactn. of C -|- AlCb with various polychlorobenzenes (249), with 
xylene (350), with naphthalene (1:7200) (351), or with diphenyl ether (1:7125) (362) 
flee indie, icfs.]^ 

Reamn. of C witii slcdhdli, mercaptana, or phends. G with Na phendate (271), or 
with aq. K phendate refluxed 48 hrs. (353), gives (7045% yield (3.53)) ethylene f^yocl 
diphenyl ether (1:7235), Ifts. from dc., m-p. 98”; note, however, that reactn. of only 1 of 
the 2 chlorine atoms may (354) lead to i9-chloroethyl phenyl ether (3:0165), m.p. 28”, 
b-p. 217-220” at 760 mm. (355); also that under certain conditions, e.g., G with sic. NaOH + 
I^eiid in s.t. at 180-200” for 5 hn. (356), pves 807o yidd phenyl vinyl ether, b.p. 16lh 
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ddorophc^ (3:187S) ai 73-W‘ for bn. stviai nqieaiinly l,a4w-(2,44UUon»> 
p|iei»zy)ethaiio, ntp, 133-183', and l,24M-(3,4,Mnol3oropheiM^)etluuH, Bkp. M~ 
l«7.«',i8e(357).l_ 

(For teaeta. <rf C vitb 50% KaOH + cdhiloae aea (368)< — C with MeOH imr AbOi 
at 230* loaea HQ yieldiiig (3SS) vinyl ehloride (3:7010) + IfeQ (3:7006).] 

(For reacta. of " heavy ’’ C, via., QCHj.Q'HiQ, witii " heavy ” bea^ mecotjitBii, 
via., aee (27S).] 

BaactioDof Cwithfaltaafafganicaeida. Cwithaaltaof BeidayiddBtheeOReq>,alli]4eBe 
glycol eaters; note, however, that reaetn. of only 1 ehlotiiie atom can lead to ^^doreethyl 
t f rt emi and that loaa of HQ and aubseqaent fomm. of vinyl cetera (or their polymen) oan 
BometiiiiflB occur. 

IE.g.y C with NaGN yields (360) Bucciiio(di)nitnle [BeU. n-615, llr(654)L 

m.p. 53-54 (for rate of reaetn. of C with ale. KCN see (296)). ^ C with auhi^oiiB alk^ 
or alk.-earth acetate at 230° in gjiycoL diacctate (361) or monoaoetate (364), ur ifl ale. at 
160-180° under press. (362), or in pres, of an amine salt as cat. at 175-225^ (363), yields 
ethylene fdycol diacetate (1:3511), b.p. 190°.] 

Reaction of C with miBcellaneous non-nitrogenoiu org. cpds. [For reaotn. qf C + 
AlCli (in CCU) nith GO at 60-70° and 60-70 atm. press, yielding a mixt. of aeid diksuhs, 
ketones, etc., see (365). — For reaetn. of C with + aq. KOH yielding ethylene gjlyod 
trithiocarbonate sec (366).] 

[C (0.5 mole) + ethylene dibromide (0.5 mole) + AlGa (0.015 mole) refluxed 2 hn. 
(367) or stood at 25° for 35 hrs. (368) undergoes a redistribution reaction giving a prod, 
contg. 49.8 mole % l-bromo-^nddoroetbane (ethylene "chlorobroniide) [Beil. 1-89, Ir(28), 
lr-(6])1, b.p. 107-108°, nf? - 1.4908 (369). — Sunilarly C (1 mole) + ethyl bramide 
(2 moLes) + AlCla (3%) in steel bomb at 25° for 14 days gives a mixt. contg. five proda. 
in mole % as foUovrs: C 9%, EtCl 34%, ethylene chlorobromide 18%, ethylene dibnnnide 
10%, andKtBr29%(367).] 

[For reaetn. of t with diethyl sodio-malonate leading to tetraethyl butaiie-1,1,4,4* 
tetracarboxylate [Beil. 11-862, ll]-(333), Ilr(702)] together with various oth» prods, see 
(370) (371).] 

Reaetn. of C with amines. C with aniline (4 moles) bofled H hr. yields (372) ATyAT'- 
diphenyl-othylenediamine (l,24n8-(phenylaininoeihane)) (Beil. XII'^543, Xlli-(282]], 
m.p. 64° (373) (corresp. 5u-acetyl deriv. m.p. 158°), probably accompanied by some Ar,JV^- 
diphonylpiperaziTic [Beil. XXlIl-8, XXllI]-(5)), m.p. 164°. [For nitration of l,2«bts- 
(phenylaminocthane) see (372) (373); for nitration of A[,JV'-dipheDylpiperaaine stt (374). — 
Note that C with NaNHCaHa (from aniline -|- NaNHs in ether) loses 2 HGl yielding 
(375) acetylene.] 

[C with 33% abs. ale. MesN stood 10 days gives (22.5% yield (376)) the curresp. mmio- 
quatemary sdt, d-chloroethyl-trimothyl-ammonium chloride (''choline dichloride ’0 1 
for study of rate of reaetn. of C with MeaN in 90% acetone at 55° see (377). — For atudips 
of rate of reaetn. of C with other amines, c.g., with bensylamine (296) (297), piperidiBe 
(296) (297) (298), pyridine (298) (378), see indie, refs.] 

GOLOR REAGTIONS OF G 

With Weber reagent. C (2 drops) with 2% sob. of phenolphthalein in eyriohexalnol 
(2 mi.) -I- trace solid NaOH htd. 5 min. at 190-200° (preferably in bath ss directed (379)), 
then cooled and acidified with AoOH (1 ml.) gives lilac color. [Note that acetylene tetfli- 
bUoride (3:5^50) with this leagt. gives a somewhat samiiai result.] 





1,2-DIGHLOllOETHANE 


CmBBUBt m HSUOEfOiiCl met. Note that with NH 40 H/GuOldoeB ntd (38D| pve 
Bay eolcir (dif. from 1,1-dichloroethBiie (ethylidene (di)chlflride) (3:6035) which in 10 
rtiii. givee doudy amethyst DDloratioii (380)). 

Commeiit on Fehling’s soln. Note that 0 does not leduoe Fehling’s soln. oven on htg. 
(dif< from ethylidene (di)chloride (3:5035)], 

0 l^-DiphenmyetliBne (ethylene glycol diphenyl ether) (1:7235). Lfta, from ale., 
m.p. 98^ IFrom C with aq. K phenolate reflux^ 48 hra. (70-85% yield (353)) ; note, 
however, that if only one of the two chlorine atoms reacts eome ^-chloroethyl phenyl 
ether, m.p. 28^ b.p. 217-220** at 760 mm. (355), may be formed.] 

— l,2-Dl-<i-iiflphfhoxjetliBne (ethylene glycol di-a-nB|dithyl ether) [Beil. Vl-6071. 
LEts. from ale., m.p. 127.5° (381). [I'Vom C + o-naphthol + aq* NaOH at 120” in 
B.t for 8 his. (381). — Note that the half leaetn. prod., d-cblorocthyl a-naphthyl 
ether, has m.p. 28” (355).] 

l,S-Di-d-ttophthozyethane (ethylene glycol di-/9-naphthyl ether) [Bdl. VI-642]. 

lite. from GsHs, m.p. 217° (381). [From G + /3-naphthol + aq. NaOH at 120 ° in 
B.t. for 8 hre. (381). — Note that the half reactn. prod., 0 -chloro(ithyl /S-naphthyl 
ether, has m.p. 83° (355).] 

0 Ethylene l, 8 -bM-(iBothiourea picrate;: ndls. from ale., m.p. 260° (.382), 259° (332). 
[From C with thiourea refluxed in ulc. and subsequently treated with PkOH (332).] 

O li 8 -Di|ihfhalinudoeihane (ethylene diphthalimide) [Btnl. XXI-492, XXli-(384)]. 
Ndls. from AoOH, dU. AcOH or ale., m.p. 236” (383), 232-233” (384), 232° (385). 
[From C + K phihalimide (2 moles) in s.t. at 200 ° (386); note that G m very large 
excess with K phihalimide in s.t. at 180-190” for 3 lirs. gLVt*s (387) the half reactn. 
prod., J\r-(d-chloroethyl) phihalimide, ciyst. from C 82 or ale., m.p. 81” (388), 79-81° 
(387) (389).] 

lyfl-Disaccharinoethane: m.p. 253-254° (392). [Not reported from C itself, bqt 

obtd. ( 20 % yield) from ethylene (di)bromide with sodium saccharin in aq. butyl- 
carbitol (1 : 6517) contg. K1 on refluxing for 3 hrs. ; note that with bhortor reflux (1 hr.) 
some half reactn. prod., viz., N-(/i-bromoethy]]saccharin, m.p. 99”, is formed (392).] 
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B:5140 l^-DICHLOHOPROPERB-1 

(l,I-Dichloropropeiu>-2; 
allylidene (di]chloride; 

“ acrolein diehloride ") 


CHa^OH- 


a 
[-<!:h 
(!a 


CiHeO: 


Bed. 1 - 199 
Ii- 


B.P. 84.4° cor. (1) 
85° (5) 


- 1.170 (1) 

- 1.199 (2) nU > 1.460 (2) 


[See also l,Michloropropen^l (3:5260).] 


Note that G leprcBents the eynionic mcsomer of 1 ,3-dichlaropropene-l (3:5280); reao- 
tioDs of either mcsomer may under certain conditiooB l^ad to derivatives of the other; 
however, in practice the tendency appears to be strongly in the direction of 1,3-dichloro- 
piropene°°l (3:5280) so that most of the known reactions of C yield the some products 
as does tlie mesomcr; the rate of reaction, however, is generally very much slower with C. 

[For prepn. of C from acrolem (1 :0115) wnth PCIa (16% yield C accompanied by 32% 
l,3HlichloropTopene-l and some 1,1,3-trichloropropane (3:5660) (3)) |1) (4), or from 
14,3-trichloroprDpaDe (3:56601 with sic. KOH (5) (other products are also formed), see 
indie, refs.] 

[C with Gla adds 1 mole halogen giving (4) 1,1,2,3-tetrachloFopropBiie (3:6035), b.p. 
179-lBO^ at 756.6 mm. (4).] 





001 uoum fif >ij 0 

(C irtth iMAo. HGI in B.1 it ICO* for 10 lunSr (l> iMaerinfe to 
(3:S280).l 

(C with NaOEt reaets muoh more slowly than ita meBoniAr; however, after 15 hn. »* 
flivdng with large excen NaOEt, C gives iHshioro-S-ethokypropenB {Beil.* 1-489], b.p. 
126^12r, D^l e 1.Q18, » 1.438 (3), i.e., the same produet as from the mesomer.] 

[C with Na phenolate in aba. ale. refluxed for 4 hra. ghrea (3) cdHehloroellyl phenyl ether, 
the aame prod, aa correapondin^y obtd. in hr. from the meaomer, q.v.| 

[C with EtfNH in dry ether for 20 days gives (3) only a alight ppt. of djethylamine 
hydrochloride and but very amaJl yield of iir,iir-diethyl- 7 -chlon)aUylamine (of. the mesomer). 

[C with NaOAo |3), CaBra (3), Calj (3) ef. (6|, or CeHsMgBr (3| gives more alowty 
and in poor yields the same products as are formed readily from the meaomeric 
ehloropropene-1 (3:5280), q.v.] 

8:S140 {1| Httbner, Geuthcr, Ann. 114, 36^3 (1860). (2) Kirrmann, Grard, Compt. TWid. IM, 
870^878 (1030); Cmt IM, II 29;C.A. U, 3750 (1630); BvU. hoc. ehxm. (4) 47, 834-847 (1080). 
|3| Klrrmaim, Facaud, Doaque, Bull. woe. chim, (5) 1, 860-871 (1934). (4) van Romburgh. 
Bufl. woe. chin. (2) H, 549-557 (1881). (5) van Romburah, BuU. woe. dim. (2) H, 98-198 
(1882). (0) van Romburgh, Rbc. trao. chim. 1. 234-237 (1882). 


3:6150 1,8-DlCHLOROPROPENE-l 
(high-boilg. Btereoiaomer] 


B.P. 84-86* (1| 


CH|-C=CH 

u 


CaH4Cl2 


Bea.I-109 

Ii- 


[i8ee also the UmpMlg. steretriaomer (3:5110).] 

[For prppn. of C from a,/l,/^trichlorcFn-butynn acid (3 : 0925) by aoln. in aq. KaiOOk and 
subaequent deoompn. to C (65% yield) by protracted boilg. see (I).] 

C with Cls adds 1 mole halogen giving (1) l,l,2,2-tetrBcliloror>ropaoe (3:5825), b.p. 
153-154*’ (U. 

8;ai59 (1) Sienic, Taggwoll, Ber. 08, 2667-2668 (1805). 


3:5160 a-CRLOROPROPIONALDEHYDE H CaHsOa 

CH»-i-rHO 

(l:i 


BciLI-682 

-ii-(aa 4 ) 


BJ. 86’ (1) - M82 11| - 1^1 (1) 

CHI, spar. aol. aq.; miao. with ether, AcOH, or CeHc. — C with aq. yields a hydrate, 
h.p^ 80.5-81" 12). 

C polymfriaea in air to a white sdid which upon htg. at 170-200" regenerates C (2). 

[For prepn. from n-propyl ale. (1:6150) by actn. of Clf at 45-50° in presence of catalysts 
such aa AlGla, CrOtCb, or Mg turnings sec |3); for formn. (together with other products) 
from propylene oxide (1 :6115) -|- 52012 sec (4); for other modes of formn. see ^1. 1-632 
and Ir(334).] 

C on oxidn. with excess alk. KMnOi yields acetic acid ac. (1:1010) (1) (2). ^ C reduces 
NH 40 H/AgNOi in the odd and F^hling’a aoln. on htg. — C gives positive fuchsin aid. 
test and yields a NaHSO^ cpd. |1|. 


8:5198 (1) Brochet, Ann. chim. (7) U, 341-344 (1897). f2) Oddo, CNuiinBiio. Gan. dim. M. 
41,11232-234(1911). (3) Bowman, /Vne, B. JDaibofo Acnd. Bct.ll, 112-114 (1939); O.A. 14, 2780 
(1940), |4) MalinovaU, /. Gen. Chm, (V.S.S.B.) I, 882-839 (1939); C.A. 14, 376 (1946). 
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8:S170 14 i>-TBICHLOROBTHn.S]fB HG»«-C1 CiHCb 

(la da 


BdLl- 187 
li-( 78) 
I|-(U9) 


B.P. 


F.P. 




87.85° at 766 mm. 

(1) 

[-73* (14)1 1^* = 1.4897 (9) 

> 1.4780 

(IS) 

B8° at 760 mm. 

(2) 

-83° (12) 

1.4842 (6) 

147488 

(10) 

87.0-87.3° 






at 768 mm. 

(3) 

-86.4° (15) 

1.4840 (17) 

1.47488 

(19) 

87.0-87.8° 






at 700 mm. 

(4) 

-80.9° (16) 

1.484 (10) 

1.4744 

(8) 

87.15° at 760 mm. 

(5) 

-88° (9) 


14742 

(B) 

B0.B5° at 760 mm. 

(6) 





17) (IS) 


= 1.477 (2) 

= 1.47820 

(20) 

8&8° 

|8) 


1.4670 (9) 

1.47788 

(4) 

8a7° atTGOmm. 

(9) 


1.4688 (4) 

14778 

(21) 

86.80° at 718 min. 

(10) 


1.4649 (12) 



BaO-87.5° 






at 760 mm. 

(11) 





85.8-8aO° 






at 741.6 mm. 

(12) 



ny* = 1.4777 

(0) 

88.9-86.0° 

(32) 





83° at 680 mm. 

(13) 



ny =14748 

(22) 

77.0° at 666 mm. 

(5) 





68.0° atSOGnim. 

(5) 



rS <=1.47014 

(1) 

81.0° at 634 mm. 

(5) 





48.0° atUSmm. 

(5) 


1.4762 (9) 



44.18* at 177 nun. 

(5) 


1.4698 (12) 



3^90° at 136 mm. 

(5) 





30.0° at 96 mm. 

(5) 

Note 2. Fa 

' D 4 over range l7.6°-75° see (5). 


98.0° at 76 mm. 

(5) 






Note 1. For vap. ptpbr. over range 0*-86.7‘’ see (9). 

Goloiiesa mobile liquid with sweetish ndor suggesting chloroform. - C as such ia not 
inflammable (see below). 


MISCELLANEOUS PHYSICAL PROPERTIES 

Yarioua solubility relationahips. C is pract. izisol. aq. and eas. volatile with steam: 
Bcdy. of C in aq. at 16'’ » 0.081 wt. % (23), at 18’’ » 0.025 wt. % (23), 0.18 ml. in 100 
ml. aq. (24). — Soly. of aq. in C at —30° = 0.0025 %, at —20° = 0.0050 wt. %, at 

-8° - 0.0075 wt. %, at O'* = 0.0100 wt. %, at 6° = 0.0125 wt. %, at 10° == 0.0170 wt. %, 
at 20° « 0.0250 wt. %, at 25° = 0.0325 aii. % (9). 

(For data im soly. in C of 248 org. cpds. sec ^25); for solv. actn. of C on various dyes 
(in connection with use of C se dry cleaning fluid) sec (26) (see also below under uses of C).] 
[For soly. of I 2 in C over range 11-25° see (27); for use of such solns. in detn. of I 2 No. 
ol oils and fats see (28). — For distrib. of I 2 betwoen C and aq. at 25° see (30) cf. (31).] 
[For soly. in C at 20° of HQ or H 2 iS at 1 atm. see (32).] 

[For absorption of vapors of C by kerosene see (33).] 

Effect of € en exploBive range of various gases. Air satd. with C at 14° conts. 5.7 vbl. 
(7) %,C (34). 

[Vapor of C does not form inflammable mixts. with air at ord. temp, and press.; bebw 
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25.6'^Chtf iiMNiffioieiitvap. fma. to produce inflam, nujdi. at total piM.dlfltm< or 
even in mixta, oontg. hi^ eonena. of Oa. — At high tempi, vapor of C ia inflammaMe in 
air, igniting at 403”; in oxygen at 419” U8)< — Limita of inflammability of nuxta of C 
with Oa are 1^30-64.5 vol. % C (35); for atudy d limita of inflam, of ayatcm C/0|/Nt 
aee 118) (36).] 

[For atudy of influence of vapon of 0 upon exploaive regiona of mixta, of air with hydrogm 
(36) (37), with acetylene (36), with methane (38) (30) (36) (40) (41) (42), or with eaibon 
monoxide (34) (36) (43) see Indie, refs.] 

Adsorption of C by vaiioua mateiiala. [For study of adsorption cd C on ehamoal at 
20” (44) and use in detn. of C (46) see indie. iWa.; on MnOi sec (46); on dehydrated Al(0B)a 
gel at 10-40” and desorption at 90-150” as means of recovwy of C see (47).] 

Other physical propertieB. (For atudy of evapn. rate of C see (48) ; for study of tharmal, 
conductivity of C aee {11).[ 

Binary ayatema contg. C (aee also below under azeotropes). C + AfeOif 
for diag. of b,p./vapor-liq. compn., D/compn., and n/compn. see (49). + 
{1:6130): for diag. of b.p./vap.-liq. compn., il/oompn., and n/compn. aee (49). 

+ acdafM {1:6400): for data on OSVeompn. and nif /compn. aee (10). 

C + nicotine: for study of dietrib. of nicotine between C and aq. at 17” see (23). 

C + CHCk {8 ’.6050): for (.p./compn. diag., eutectic, f.p. -100.2”, contg. 68.6 wt. % 
C see (16). — C + pcntocAtoroethani! {3:6S80): for D^Veompn. data see (17) cf. (50). 

Ternary ayatema contg. C (aee also below under azeotropes). C + MtOH {l:61BO) 
+ EtOH {1:6130): for /)/compn. and n/eompn. diags. ace (495). —(? + EtOH {1 :6iSO) 
+ HiO: for soly./compn. diagram in wt. % at 25” and n|f/ compn. diagram in wi % see 
(8)cf.(51). 

Azeotropic ayatema contg. C. Binary oKoiropes. C + H 2 O: gives a two*phase ooaat- 
boilg. mixt. (heteroazeotrope), b.p. 73”, contg. 65 mole % C (8). 

C + MeOH {1:6130): forma a conBt.-boilg. mixt., b.p. 60.2” at 760 mm., til » 1.1643 
(52fi) contg. 64 wt. % G (52a) » 30 mole % C (52a) » 51 vol. % C (53). — (? + ElOH 
{1:6130): forms a eon8t.-boilg. mixt., b.p. 70.9” at 760 mm., til » 1.212, contg. 73 wt % 
C - abt 48.7 mole % t (526) cf. (53) (54).— 6 + n-propyi oic. (f :6150): f orms a oonat- 
boilg. mixt., b.p. 81.75” at 760 mm., til = 1.3283, con^. 83 wt. % G s 69 mole % C 
|52c). — 0 + iwpropyl ale, {1:6136): forma a coiist-boilg. mixt., b.p. 75.5” (7), abt. 74* 
at 760 mm. (52d), til == 1.22, cont«. abt. 72 wt % G (70 wt. % C (7|) « 54 mole % C 
(52d). — f ale. {1:6180): give.s a conat.-boilg. nuxt, b.p. 86.85” at 760 mm., 

contg. 97.5 wt. % C {66). ^ C + uohutyl ale, {1:6165): forms conBt.-boilg. mixt, b.p. 
85.4” at 760 mm., til » 1.396, contg. 91 wt. % G » 86 mole % G (.62c). — (7 + 
air. (f : 6140) : forms Gon6t.-boilg. mixt^^ b.p. 75.8” (6), 75” (52{/) at 760 mm., til » 1.326 
|62|f), contg. 67 wt % C (6) (84 wt. % C {5!?f) - 74 mole % C (52[n). — C + ole. 

(/:fffflO):_ forms c(mst.-bQiig. mixt, b.p. 84.5” (6), 84° (52^), til ^ 1.372 {52|;), eoatg. 
M wt % C (6) (B8 wt. % C = 83 mole % C (52p)). — C •+ allpl ale. (2 :614S): forms ooD8t.r 
boilg. mixt., b.p. 80.95” at 760 mm., til = 1.335, oontg. 84 wt. % G = 7D mole % C (52li). 

C + AdOH {1010): forma oonst-boilg. mixt, b.p. 86.5” at 760 mm., contg. 96.2 wt 
%C16). 

C Iji^iddorodhane {ethylene diiMoride) {3:6130): forms a oonBt.-b(nlg. mixt., b.p. 
82.9” at 760 mm., contg. abt 18 wt. % C (6). 

Ternary aeeotropes, C + EtOH {l:6130)^-\r H 2 O: furms a ternary heteroaaeotrope, 
b.p. 67.25” at 760 mm., contg. 38.4 mole % G + 41.2 mole % EtOH + 20.4 mde % 1^ 
(56a): note that this azeotrope conts. 69.4 vol. % C + 23.8 vol. % EtOH + 6.8 vol. % 
HiO (53), and that upon condensation at 15° it separates into two layers, the upper having 
the oompoaiticin 0.8 vd. % C + 7.2 vol. % EtOH + 5 vol. % HiO (total upper layer ^ 13 
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yA %), tbe jk»wer having; the eomposition 68.6 vtd. % C + 16.6 voL % EtOH + 1.6 vnL 
% (total lower layer - 87%) (fi3>. —For farther dieeunioD and data aee dbo |8^ 
H6). 

€ + ihpro!iyl ofc. {1\61S0) +HiP; fonna a ternary heteroanotrope, b.p. 71.65" at 
700 BBm., oontg. 61.1 mole % C + 16.6 mole % n-piopyl ale. + 32.3 nude % HiO (56b). 

i! + ^yl Ap, (1 :614S) + HfO: forms a ternary heteroaieotn^, b.p. 71.4" at 7^0 mm., 
ooirtc. 40.2 mole % C + 17.8 mole % allyl ale. + 38.5 mole % H|0 (56c). 

USES OF C 

Most of the utility of C in industiy depends upon its physical properties espedally sa 
a solvent; these applicationB include the dehydration of alcohols and adds, degreasing of 
metal, wod, and leather, diy cleaning of fabrics, esctracting of oils from seeds, etc.; dewaadng 
of mineral lubricating oils, use as fumigant and insecticide, refrigerant, etc. [For an 
excellent brief survey of these uses sec (57) (58); for further and more recent examdes 
see below-l 

Use in dehydntioa of alcdhols. [For use of C in dehydration of EtOH (or MeOH) by 
aiBotropic distn. (Drawinol process) see (8) (49) (53) (59) (60) (61) (62); for patents on 
this method see (63). — For use of C in denaturing ale. see (64).] 

Use hi dehydntion of adds. [For use of C in eonen. of AcOH (1:1010) see patents 
(65) (66). — For sepn. of AcOH (1:1010) from formic add (1:1005) by distn. of mixt. 
with C, the condensate sepg. into an upper layer of on aseotropic mixt. of C! + fonnie add, 
the lower layer bdng C sec (67).] 

Use of C for degreasing of metal [For patents on use aa metal degreaser of mixts. of 
C + an alo. + soap (68), C + oleic add (69), C + ethylene dichloride (3:5130) (70) (71), 
or (j (72) (73) see indie, refs. — For use of C + rosin boiled linseed oil in cleaning and 
leaving coating preparatory to etching see (74). Because of great toxicity of C (see below) 
special attention (75) must br given to ventilation of degreBsen using it.l 

Use of C in diy doming of fabrics. Because of its solvent power supported by its 
low b.p. and non-inflammability C is widely used as dry deaner's solvent [for general 
artides from this viewpoint see (76) (77) (78); for patent see (79); for solv. actn, of C on 
dyes see (m 

Use of C in extraction of fats snd oils. [For use of C as sdv. for extraction sec (81) 
(82) (83). — For use of C for extraction of soybean oil (84) including nff and D in g/cc. 
at 77", 100", snd 122" F. (19) see indie, refs. — For study of losses of C in extn. of fats see 
(85).] 

[For. use of C in detn. of fats in foods (butter, margarine, etc.) see (86) (87).] 

[For use of C in detn. of aq. in fats and oils see (88); cf. use of acetylene tetrachloride 
(3:5750) for this purpose.] 

Uas of C in dewaxing of minersl lubrictthig oils. [For njticles induding use of C for 
this purpose see (89) (90); for patents see (91).] 

Use of C as fumigmt, msectidde, stc. [For comparative tests of C see (92); for patenia 
OD such use of C (93) or mixts. oontg. C (94) see indie, refs.) 

Use of C as component of refrigerating liquids. [For use of C with dichloroethylene 
(8:5030) see (95) cf. (96); for use of C or its mixts. in low-temp. rayostatH see (16).] 

IfisesUansotto uses of C. [For use of C inth MeBr (97) or with (XIU (96) ss fire 
extinguishing compn. see indie, refs.; for use of C as boiler or radiator cleans (90) or as 
mst^etarder (100) see indie, refs.; for use of C as weed-killer see (101); for addition to 
Hq. HON to diminish mflammability see (102); in ptepn. of stanh see (103); in recrystn. 
of T.N.T. see (104); for use as solv, in ebulUoscc^ (K ■ 44.3 per 100 g. solv.) see (105); 
to rephoe xylene in histological technique aee (106) (107) (lOB).] 
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ramCHiOGICAL BEHAVIOR Gt C 

C ia one of th« num totio of the graoik of efaloriaeted aohreiiia; it u ahooriMUe httolhia 
bod^ not only by inhalation but also through the' skin (1Q0). — Although ifuB detaled 
tieatmeot of this aspect of C is beyond the scope of tins work, yet the following citataoBa 
win be found i^ul as lead referenoeB for further inforxnatioin. 

Totislty of C. [For important surveys of phymologieal properties (110), toxioity fill), 
oomparatiye toxicity of C and CGU (112) eee indie. lefs.) 

[For atodies of liver injury by C (113), of anemia from t (114), of American easm shtce 
1032 of induatrial poisoning by C (115), or role of impurities in toxicity of C (110), of 
iodustiial hazards of C (117) (118) (119), of relation between toxicity and b.p. (120) see 
indie, refs. — • For other studies of toxicity or of poisonmg by C see (121H100), inelp] 

t u narcotic, SBestfaetlc, analgesic, etc. |C has very important use in trutment of 
trigeminal neuralgia (131) (132) (133); for toxic effects of C after long uae as antineuial|^ 
see (134); for ohem. exam, of C for medical use see (21).] 

[For uae of C as anestfaotic see (135) (130) (137); for use of C in treatment Of nugnino 
see (138); for effect on pain threshold see (130); for neural depresaing effect (14A) end 
narcotic actn. of C (141) (142) (143) (144) see indie, refs.) 

[For studies of antiseptio diainfeetant actn. of C aee (145) (146) (147) (148) (140) 
1160) (24).] 

Miacellaneons related topica. [I'Yoin dogs after inhalation aneBtheaia with C from 
5-6% of initial C is excreted (151) as trichloroacetic acid (3:1150). — For study of anthd- 
mintic actn. of 6 see (152). For actn. of C on ale, fermentation see (153).] 

DETERMINATION OF C 

By idiyaical methods. For detn. of C (as vapor) by use of the R + H " Trt-ta- 
Analyzer ” (a recording ultrarviolet photometer (154)) see (155); this instnunent wffl 
measure 0 in conens. of 10-2000 p.p.m. and is insensitive to methyl chloride (3;7D05), 
methylene (di)chloride (3:5020), CHCh (3:5050), 004 (3:5100), vinyl chloride (3:7010), 
ethylene (di)ch]oride (3:5130), acetylene tetrachloride (3:5750), and to many (but not 
ail) common non^ihlorinated solvents such as methyl, ethyl, and amyl alcohols, ethyi 
acetate, etc.; for details see (155). — For detn. of C in air by adsorption on charooal see 
(45). 

By chemical methods, Thote invahnng deeompontum of C and suhwpiad detn, of ranilhnif 
ddande ion. One class of these methods invdves pyrolytic decomposition of G by ap- 
propriate htg. (156) (157) cf. (158) (159) cf. (127); note that C with air at 900-1000^ givaa 
exclusively GOs + HCl, provided that conon. of G is not more than 12 mg. per liter; abovn 
this amt. from 2-20% of the total carbon and chlorine are converted to CO + 01a» hut 
COClt (3:5000) is not found up to conens. of 100 mg. C per liter (159), — For vaiiatiopi 
of the pyrolytic method involving burning of G (or solns. of C) in a lamp see (160) (161) 
(162) (163) (164). 

A second dsss involvoB decomposition of C by chemr means, e.g., by use of Na + ethanol- 
amine in dioxane (165) (160), or by complete hydrolysis of C with exoess aq. 26% KOH 
in 8.t. at 150'’ for 1 hr. (167). 

Note that G on oxidn. with GrOk/HsS 04 as directed (168) gives qusnt. OQi. 

Detn. ef C hy eanoenion to mercuric trichiorifelhylenide Hg {CCl » Cni)i. G with aq. 
KOH sob. of Hg(CN)s on shaking 24 hie. at room temp. ppts. (169) Hg(C01-CCIi)s 
(for amplification see below under behavior of C wUh inorgimic rsorts.). -^For use of tins 
method in detn. of G even in pres, of methylene (di)cfaloiidB (3:6020), CHCli (3'6QW)i 
CC34 (8:5100), l,Michloioethy]flne (3:5030), or tetracbloroethylene (3:5460) sea (KM)' 
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Ddn, nf C floMmetrtcaUy by uk c/ Fujiiwara rwMon vM pi/ridinB + (dkaH. C with 
pyridina + aq. alk. gives on short wanning a red ooloration (siniilar to but reoognuably 
different from the red-violet color obtd. with GHCli) which on further wanning changea 
to orange; for use of this color in detn. of C in air (acourai^ =bll % except that at oonens. 
of 6 as low as 20 p.p.m. error may be as much as 50%) see (170) cf. (Ill) (127); for use 
in detn* of C in aniinal tissue see (171); for table of sensitivity of this lost under oompa^ 
able oonditionB firomC as compared with CHClj (3:5050), CCU (3:5100), 1,1,2-triiihloro- 
ethane (3:6320), 1,1,2,2-tetrachloroethaDe (acetylene tetrachloride) (3:5750), and tetra- 
chloroethylene (3:5400) see (151). 

PHEPARATION OF C 

The principal method of preparation or manufaeture of C is from l,l,2,24etraehlor&- 
ethaae (acetylene tetrachloride] (3:5750) by elimination of 1 HCl (see below), but it is 
fumed as a by-product from various other reactions (see below). — (For general reviews 
of prepn. of C its rdationships with other " chlorinated solvents ” see (31) (172).] 

From 14 f 2 JI-tetricliloroethane (acetylene tetnchlorida) (3:6760). By pyrolytic 
loss of HCl (dsbydrocUoriTiafion). [For prepn. of C from acetylene tetrachloride in B.t. at 
300° for 15 hra. (173), over pumice at 700" (174) u 400-500" (175), over pumice + cat. at 
600" (176), over pumice contg. Cu 3 (P 04)2 at 450-500" (177), over ThGi below 390" (176), 
over BaCb at 300" (179), over bone char at 300-310" (160), over activated carbon at 
200-300" (181), 200" (182), or 500" (176) see indie, refs. — Note claim (183) that forma, 
of C by dehydrochlorinaticin of acetylene tetrachloride over charcoal at 250-300" is not 
effective and yield of C diminishes with increase of temp.] 

By pyrolytic loss of HCl in pres, of an org. acceptor. [For prepn. of C from acetylene 
tetrachloride (3 ; 5750) or pentachloroethane (3 : 5880) or 1, 1 , 1,2-tetrachlQroethBne (3 : 5555 ) 
with acetylene over cat. at 250" (181) cf. (184) or with MeOH over AhOi at 280" (185) 
see indie, refs.] 

By 2osa o/ HCl in pres, of an inorganic aecepUrr. [For prepn. of C from acetylene tetra- 
chloride (3:5750) by htg. with aq. alk. or alk. carbonates (186) in pres, of tetracthylcne 
glycol, etc., as promoter (187), or with aq. Ga(OH)s or alk. carbonates (186) (188) (192) 
(193) (for test of Ger. 171,900 (186) see (190) (191)}, or with ale. KOI! (194) (195) cf. 
(173), OT with alc._NaO£t (194) see indie, refs.] 

[Fu prepn. of C from acetylene tetrachloride (3:5750) by elimination of 1 HCl with 
excess NHs gas in pres, of aq. at 60-70" (196), with cone. aq. NH4OH at 160-170" (196) 
(191) (fu test of Ger. 351,463 (196) see (191)), with liq. NH3 at -40" (13) (197), or by 
refluxmg with dry pyridine (198), or by action of CsHeMgBr (199) see indie, refs.] 

Nek on impurities in C. Note that tenh. G obtained from 1,1,2,2-tetrachloroethanB 
(acetylene tetrachloride) (3:5750) by elimination of HCl often contains in its high-boilg. 
fractions ('* Tri-Nachlauf ” and Tetra-Nachlauf ”) other chlorinated materisJa such as 

1.1.2.3.4.4- hexachlorobutane (3:3155), l,l,2,3,4,4-hexachlorobutp.ne-2 (3:1945), solid 

1.2.3.4- tetrach]OTobutadiene-l,3 (3:0870), liq. l,2,3,4-tetraclilorobutadiene-l,3 (3:6150), 
and hexachbroethane (3:4835), (207). — [Fu use of these “ NachUufe ’’ as insecticides 
and weed-kilbrs see (268).] 

From other halogenated ethines, [For formn. of C from 1,2-dichlnroethane (ethybne 
dichloride) (3; 5130) as by-product (29% yield ) of action of CI 2 in pres, of AlCSa/NaCl/FeCU 
at 400-480" (200), or as by-product of aotn. of Cb in u.v. light (201), see indie, refs.) 

[Fu formn. of € from l-bromo-l,l,2-tTiohluoethane by elimination of HBr with hot 
ale. Na phcnolate (60% yield) see (245).] 

[Fbr fonnn. of C from pentachloroethane (3:5880) with acetylene ovu cat. at 250" 
|181), u with H 2 over Ni at 270" (22) (note that C resists further hydrogenation; also 
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tiuit turn Ni€]| without H| yidda (22) tetndiloroethyleu (3:5M0}X 

or by uetn. of MeMgl (203) aee indk. refs. — For fonniL of C from 14»2-l!riehloro*l,i* 
dibramoethune with Hi over N1 at 300° or without Hi over BaG| «t 400” see (202),] 

From mlicelleiieoui soaicoB. C io fonned u & by-product of acta, of Boelytaiie with 
Cli but no dtatioDS will be given here [for formn. of C from chloral (3:5210) with FA 
at 160-170° (204) or from di- or tri-thioparaohloral on dry diatn. (205), or from 2-(tri- 
chloroBcryloyU-^iilfBmidobeiiaoic add by alk. hydrolytic cleavage (206), aee indie, rek.). 

CHEMICAL BEHAVIOR OF C 

Pyrolyiia of C. (C puBaed over pumice at 700° decompoaes yielding (174) methylene 
(di)chloride (3:5020), CHCh (3:5050), CCI 4 (3:5100), 1,1,1,2-tetraohloroethane (3:5565), 
pentachloroethane (3:5880), hexachloroethwe (3:4^), 1,2-dichloroethylene (3 *.^6090), 
tetrachioroethylene (3:5460), pentachlorobeniene (3:2200), hexachlorobeniene (3:4230}, 
and other proda.] 

Hydrogenation. [C resiata hydrogenation even with H| over Ni at 270” (22). * Note, 
however, that C with HI in aunlight for 2 weeka in absence of air at room temp, ia pertiiUy 
(25% (245)) reduced to 1,1,2-trichloroethaoe (3:5330).] 

Oxidation. C on total oxidation with GrOs/HsSOi aa directed (168) givea quant. OOh. 
— C over clilorinated CuO at 450” givea COi + HsO accompanied ( 200 ) by aome phlegm 
(3:5000). 

[C with Os in ultra-violet light ( 210 ) (108) ( 211 ) or in prea. of cat. (e.g., Bi^, I|, Hd 904 , 
HNO], etc.) (212) (213) (214) yidda dichloroaeetyl chloride (3:5290). — Note C in 
absence of Qs ia not decomposed either by direct or diffused sunlight (9).] 

[For study of auto-oxidn. of C see (215); for study of acidity developed from C with 
air or oxygen over range ~23° to 150” see (9).] 

[C with O 3 gives (215) a very unstable ozonide which decomposea into phosgene (3:5000), 
CO, HQ, and oxides of chlorine.] 

Stabilization. Since in the presence of Os (air) C has a definite tendency toward oxida- 
tioD (see above), much study liaa been given to the problem of its stabilization by addn. 
of small amts, of other materiala. — * [For general study of the stability of C under a wide 
variety of conditions see (9); for study of method of testing stability and the efficacy of 
various stabilizera sec (216); for uac of 2 ^ 1 % of EtOH (1:6130) or of cyclohexane (1:8406) 
as stabilizers sec (217).| 

For stabilization of C a wide variety of compds. have been recommended in the patent 
literature je.g., for use of 0.01% or less of hydroquinone mouomethyl ether (1:1436) or 
hydroquinone monobenzyl ether (1 : 1539) sec (218); for use of 0.1% or leas of pdsr-butyl- 
phenol (1 : 1510) or p-frr-amylphenol (1 : 1495) see (219); for use of 0 . 001 % n-hexylreBorainal 
(1:1465) see (220); for use of oil-sol. azo dyes contg. phenolic groups see (221); for um 
of variouH phenols, amines, and aminophenols see (222) (235); for use of very small amta. 
ale. NHt see (223); for use of trimethylamine (228) di-isopropylamine (224), triethyhmine 
(225) (226), or other alkylamines (226), various nitrogenous epds. such as dialkylated 
cyanamides, allylthiourea, hexamethylenetetramine, propionitrile, etc. (227), pyridine 
(228), caffeine (229), see indie, refs.]. 

[For stabilization of C with mercaptana, e.g., n-butyl mercaptan (230), with amylene 
(231) cf. (222), with guoline (232), with alk. deate (233), with fatty acids or soaps (234) 
see indie, refs.] 

Myrnerizatum. C under certain condiliona reacts with itself forming dunerio, tiimario, 
and prob. polymeric products [e.g., C in glass, porcelain, or enameled veaaela at 180-210” 
under preaa. (236) and in pres, of amall amta. of various antiondanta (237) gives a dimari 
a hexachlorobutene (b.p. 200” at 710 mm.) of undetermined atnicture, aceompamed by 
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pdlyBiefi ud by heaudilonibeiiwBe (^:403&); C at alev. ten^. gad law, or uiubr 
raBuz in pra. of perondeo (euidi as BhOs) gjivea (2^ (239) nainly dimeT, Booonpaided 
by aoliie trimer and pcdymer; C with AlGli gives oo nfluxing (240) a nixt. of TaainoiiB 
potymen suHaUa (espee^Ly in mixta, with trichlorobenaeiie) for use as deotrio-insiilatihg 
matBrial]. 

(For eopolyineiiutioD of C with yarioua dienes (such as oldoroprene (3:7060), etc.) 
see (241).] 

Reacdcii with halogens, Behauiar liitfh fluorine. [C with ¥% at 0” for 10 hn. gives 
(242) by addition l,2-difluoro-l,2,2-tricUoroethaiiB, b.p. 72.3-72.6^ » 1.3655| 

nS ■ 1.3067, accompanied by other proda. such as l-fluoro-l,2-dicliloroethylene, and 
a hexachlorobutene (3:9050), m.p. 9.5-11.0°, b.p. 125.5° at 25 mm., 1.6880, 

1.6442, which, however, is not l,l,2,3,4,4-hexachlorobuteiio-2 (3:1945), etc,] 

fisAovior vnlh chlorine. C under appropriate ciroumstanoes adds 1 mole Ch giving 
pentachloroethane (3:5880) [e.g., Tor study of addn. of Cls at 80°, 05°, and 115° in light 
of 4360 A see (243); note, however, that reaction may go further and that C with Clg over 
activated charodal at 60-70° either in light or in dark gives (98% yield (244)) hexachloro- 
sthane (3:4835)1. 

Behauior mih bromine. C readily adds 1 mole Br 2 (245) (even when used aa Bn aq. 
(202)) yielding l,2-dibromo-l,l,2-trichloroethane, b.p. 204° dec. at 760 mm. (245), 125- 
126° at 85 mm. (202), 116.5° at 50 mm. (245), -- 1.5710 (245). [For study of rate of 

addn. to C of in CCI 4 see (246).] 

Behamor uiiih iodine or ihiocjfonogen. C does not add I| (Wijs method) or (SCN)i 
(Kaufmann method) (167). 

Behavior with halogen hydrides. Reactn. rf C with dry HCl 6 (1 mole) with dry 
HCl gas (1.67 mules) in pres, of anhydr. FeCb (0.003 mole) in dark 5 days at room temp 
in abs. of air or peroxides, or C (1 mole) with dry HCl gas (1.62 moles) in pres, of AlC^ 
(0.004 mole) in dark 3 days at 0° in abs. of air or jieroxides gives exclusively (245) (yields; 
40% and 22%, respectively) 1,1,1,2-ieirachloroetiiane (3:5555). [Note tLii Cl with dry 
HCl in pres, of 5-10% AlCU at 30-40° gives (86-88% (247)) 1,1,1,2-tetrauhloioethane 
(3:5555), but that C + AlCb with dry HCl at 50° gives also (248) the sym.-l,l,2,2-tetra- 
ddoroethane (3:5750), two pentachlorabutadiencB (cf. (249)), and hexachlorobenzeue 
(8:4939). 

Readion qf C wUh dry HBr. C in the pres, of an anti-oxidant does not react with HBi- 
even after several days at 100° or after 30 days in sunlight (245). 

However, C in the pres, of suitable cat. adds HBr readily, but the mode of addn. differs 
aeeording to conditions: e.g., C -h HBr in pres, of small amts. FeCli or AlCU gives ex- 
doaively in yields up to 81% (245) l-brcano-l,l,2-tricliloroethane, b.p. 152° at 760 mm., 
b.p. 54° at 20 mm., » 1.5217 (245); but C with HBr in pres, of air and/or peroxides 
gjvep exclusively in yields up to 91% 2-bromo-l,l,2-trichloroethane, b.p. 171° at 760 mm., 
b.p. 68.9° at 20 mm., « 1.5302, » 1.5326 (245). 

Behamor cf C with dry HI. C does not add HI even after 4 days at room temp, in dark 
■ud abs. of air; on exposure of the system for 2 weeks in sunlight 25% of C was reduced to 
l,l,2-trichlon}ethane (3:5330) (245). 

Behavior with oxygmated mineral adda. Reaction of C with HsSOe. [C with strong 
at dev. temp, undergoes reactns. leading ultimately (250) (189) to high 
yidds of ohloroaoctic add (3:1370). — For patents exemplifying various conditions see 
(251) (252) (253) (254) (255) (256). — Note aLm that the HsS 04 may be replaced by atom, 
sulfonic adds such as benaenesulfonic add, etc. (257).] 

[D with fiimg. H ^04 (10% SOi) shaken at 88° for H his. gives (258) cf. (256) (259) 
*dblon>«e-Bidfaaoetic add.) 
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BiOttmiifCitUkSlfOh K) with (xviiei BNQb (I>« 1.42f 4 vola.) nluied S 
mainly (260) nf. (26g) diohlorodinitK^^ (BniL I-7B, 1|-(21), ]k-(44)L MBomiiMiifc* 
hy mae (riohloranitroiiiit^^ (ohlaropiGri&); for behamr ci C vMi NiOi in i.i it 00* 
fiir6hri.Me (2601.1 ' » 

Behavinr with ilkili. C in eltfaer aq. sup. or ale. aoln. doea nil neutnlisi AF/lO tq, 
alL (261) (lor oontraiy earlier daim aee |262|)| but 6 with exeaea 2 N MeOH/RDH ta i.t. 
at lOb’ for 30 min. ubcb alk. oorreap. to 2 mdea, i.e., apparent Sap. Eq. « M,W./2 * 

[C with aq. alk. or Blk.-earth kydroxidea at 176” under preas. in prea. of ocwer aalta la 
d^ed (263i to yield aalta of gjyedic add (1:0430).] 

[C with ether paased an vapor with N) over aolidKOH + CaO at 130* loaea fid l^vinq 
(34-90% yield (264)) diehloroaoetylene (3:5010) in the form of ita md. opd. (Ill)' with 
ether; for earlier work in which C alone over aolid granular KOH at 130” gives i^% yidd 
(265)) dichloroacetylene (266) aee indie, refa.] 

|C with EtOH/NaOEt at 6(^75” oondonaea with elimination of NaQ giving {yiaUi: 
81% (267)j 70% (268)) (269) (204) a,6-dichlorovinyl ethyl ether (3: 5540).^ Note that 
reaction of C with ale. NaOEt baa been accompanied by apontaneoua exploaiona or jgpitiim 
(270) (271) (272), presumably because of some fomm. of either chloroaeetylena (3:7000) 
or diehloroaoetylene (3:5010) or both cf. (273).] 

[For atady of stability of C toward water under various oonditiona see (9); note that 
carefully purified C is more stable toward aq. than oid. tech^ product (274).] 

Behavior with metals. [For study of corrosive actn. of C on soft eted^ copper^ 
lead, aluminum, eto., at temps. 50-150” under various canditiona aee (9) (276) (27B) (OT) 
(278) (279) (2^) (281). — For study of sensitivity to mechanical ^oek of C with li, 
Na, K,Ca,Sr,BaBee(282).] 

Bdiavior with inorganic metal salts. Wilh AlCh^ [C with AlC3a (4-6%) on nduadng 
several hours (249) or C at 225-230” under press, in pres, of Fe cpds. (284) undergoes 
bimolecular condensation with elimination of HCl and formn. of pentachlorobiita^ 
dienes; see also comments above on reaction of C with HC71 and remarks Mow on reaetiDti 
of C with other org. chlorine cpds.] 

With AlBr^. (C with AlBn as directed (283) undergoes halogen intercfaangp gtriEog 
l,l,2-tribromoe(hylene (Beil. M91, li-(8l), Is-(164)], b.p. 163-164”.] 

With FeCk. [6 with anhy dr. FcCls in s.t. at 85” yields (215) pentachloroethane (3 ; 5880), 
but various side reactioiis result also in some hexachloroethane (3:4835) and tetnchloro- 
ethylene (3:5460).] 

Behavior with other miacellaneoua inorganic reactants. [C with excess ClaO in CGi 
at -20” gives (285) pentachloroethane (3:5880), chloral (3:6210), and octachlorodinthyl 
ether (3:0738). — C with nitryl chloride (C]N%) in s.t. at 100” for 3 hn. gives (286) by 
addn, l,l,l,2*tetrach]oro-2-nitroethaDe, colorless oil, b.p. 76” at 18 mm. (288). — C with 
SsCb in B.t. at 140-150” for some hours (no reaction in open tube) gives mainly (287) 
pentachloroethane (3: 5880] J 

[For an attempt to react C with hydrasine hydrate in pres, of solid KOH see (288)d 

BEHAVIOR OF C WITH ORGANIC REACTANTS 
(See also above under C with alkali.) 

Behavior with hydrocarbons. [C with CbHb in pres, of Al/Hg yidds (289) both 1,1- 
diphenylethane [Bieil. V-605, Vi-(285), Vr(511)] and 1,1,2,2-tetraphenylethsBe [BA 
V-73Q, Vi-(371)j V2-(673)]. — C (1 mole) with cydopentiuliene (2 moles) at 175-185” 
under press, yic^ (309) a Diels-Alder type adduct, b.p. 158-160” at 11 mm., which wrbh 
phenyl aside gives (309) a hydrotfiasole, m.p. 225-226”.] 



BiMO l,l,d-lBICHIX)BOEfrHYliENE 814. 

,Bdui«iar wlQi otiitf liilo|aute8 hydioctfbdu (far rmctiim of C with itaelf see above 
under polymenBatioa). 

WUh CHCk (8:5050). ^ in the pies, of AICSj at 20” adds CHClj to its unaatd. linkane 
yielding (200) (291) 1,1,1,2,3,3-hexachlorapropane (3:6460); note that at higher temp., 
e.g., 50-^”, yield is greatly diminished and several other prods. (290) are formed.] 

ecu (3:5100). [C in the pres, of A1G4 adds CCU to its unsaid, linkage giving at 
20-30”for48hie. (49% yield (292)) (290) J291} 1,1,1,2,3,3.3-hBptaohloropropBiie (3:6860).] 

WiUl l,i,84ruA(oroseAafie (3:5330). [C in the pres, of AlCb adds 1,1,2-trichloroethane 
to its unsatd. linkage, then loses HGl, giving after 7 days at 40” a small yield (293) of 
l,l,l,4,4-pentachlorobutene-2 (3:9054) accompanied by much resin.] 

WUh hexachkropropene (3:6370). [C (1 mole) with AICjIi + hexachloropitqMne (1 
mole) in CH|CU (3:5020) or CKCU (3:5050) at 30^7” gives (82% yield (294)) 1, 1,2, 3,3,- 
4,5,5j5-nonachloropentene-l, colorless liq. with cedar-like odor, b.p. 128” at 2-3 mm., 86” 
at 0.2 mm., == 1.812, « 1.5703 (294): C (2 moles) with AlCli + hcxachloropropene 

(1 mole) as directed gives in 5 hrs. at 20” a mixt. of two dodecachlomhepteiiQB (ChHsC^lu), 
one m.p. 94r96° the other m.p. 58-62” (294).] 

Behavior with parafonnsldehyde (1:0080), fC with paraformaldehyde in the pres, of 
oonc. HsSOiat 20-25”, followed by treatment with aq., yields (295) (>=:(CH3.GHCLOOOH)2; 
note, however, that G with paraionnaldehyde + cone. H2SO4 + an alkyl hydrogen sulfate 
(296) or an alcohol (297) (to yield the ^kyl hydrogen sulfate) gives the corresp. alkyl 
esters of o-ohloroacrylic acid (3: 1445).] 

Behavior with organic OH or SH cpds. [C with ale. KaOEt (see above under behavior 
of C with alkali) at 60-75” gives (yields: 81% (267), 70%i (268)) (269) (204) a,^-dichloro- 
vinyl ethyl ether (3 : 5540) .] 

fC (1 mole) with sodium salt of G2H6SH (1 mole) in abs. ale. refluxed 2 hrs. gives (298) 
5o^ a,^chiorovinyl ethyl thioether, b.p. 77-80° at 30 mm., and C2H5S.CH^C(SG2H5)2, 
b.p. 135-140” at 20 mm.] 

[C (1 mole) with sodium salt of CbHbSH (either 1 mole or excess) in abs. ale. refluxed 
24 hrs. gives a,/3-dichlorovinyl phenyl thioether, b.p. 145-150” at 22 mm. (298).] 

Behavior of C with aromatic amines. With aniline, G (1 mole] with aniline (3 moles) + 
aq. 15% NaOH (3 moles) refluxed for 40 hrs., and any unreacted components then re- 
moved by steam distn., gives (crude yield 64% (288)) A^-i)hcny1glycine-(A^i^-diphenyl- 
smidine), CeHBNH.GH2.C(«N.G6H2).NHC6H5 [Beil. Xll-557] (also known as “ Sabane- 
jev's base '')i colorless erv'st. from AcOEt or by rapid crystn. from hot ale., m.p. 189- 
190” (288). — [Note that this iSabanejev's base may be hydrolyzed in two distinct stages: 
e.g., on protracted refluxing with EtOH (288) it splits off 1 mole aniline leaving JV-phenyl- 
glycine anilide » C6H5NH.GH2.CO.NHC6H2 [Beil. Xll-356], cryst. from dil. ale., m.p. 
112-113” (288); on the other liand the Sabonejev's base (or the AT-phenylglycine anilide) 
on more vigorous treatment, e.g. with boiling aq. Ga(OH)2, etc., hydrolyzes further yielding 
5r-phenylglycjnc (AT-phenylaminoacctic acid) (Beil. XII-468, Xlli-(263}], m.p. 127-128” 
(an important starting point for prepn. of indigo). — For patents on the prepn. of N~ 
phenyl^yoine from C by reactn. with aniline in the pres, of aq. Ga(OH)2 at 170-160” 
under press, see (299) (300).] 

[The reactn. of G with aniline -h aq. alk. to form Sabanejev's base (above) is also ac- 
companied by various side reactions, including fornm. (29% yield (301)) of l,l,24ri- 
(aiiilinD)ethyiene, m.p. 147” dec. (301); for further details on tl^ and other by-fwoducts 
see (301) (302).] 

WWi 0 ^ aromatie amirM. [For analogous behavior of C with other aromatic prim. 
ammeB in the pres, of aq. alk., e.g., with p4oluidine (288) (302) (303) (note that o-tduidine 
behaves abnormally while m-toluidinc does not reset (288)), jB-naphthylamine (302) cf. 
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(288), p 4 iiiaidiiiB (288), piibenetidinft (288), fHonmobiphenyl (288), aad ipaiiy othoA 
(288) tee indie, refs.] 


COLOE TESTS TOR D 

Color teet witti a-ni^hfliol (1:1600). C with a few drope 2% ale. ft-naphthol + 
oonc. H|SOi (2 ml.), ahaken, diluted with aq. ( 1-2 ml), giTw red-peach cdor (SOI). 
(This teat wae devised especially for detection of C in oils or melted fats (2-ml. samplm}; 
in olive oil C ean be detected in 1 / 2000 , and can also be noted in presenoe of castor 
oil, grapeseed oil, raw linseed oil, lord, etc. Note, however, that test with oils 
which have been subjected to oxidn., e.g., boiled linseed oil, and ite sensitiviigr is 
improved by the pres, of reducing agta., e.g^, by a trace of Zn dust (304).] 

(g) Cdor test with cydopentanol (1:6412). G (1 drop) with cyclopentanol (2 ml.) + 
trace solid NaOH, boiled 25 secs., cooled, acidified with AcOH or 86 % stood 

1 min., and shaken gives (305) green color. [Note that this same response is abo 
shown by 1,1,2,2-tetrachloroGthane (acetylene tetrachloride) (3:6750) but not by 
methylene diohloride (3:5020), CHClj (3:5050), CGU (3:5100), ethylene diddoride 
(3:5130), pentachloroethanc (3:5880), cis (3:5042) or irons (3:5Q^)-l,2-dichlori>- 
ethylene, or tetrachloroethylene (3:54^j; for sensitivity for C sec (305).] 

Color test with pyridine and sq. slk. (FujiwsrB reaction). See above under detn. of 
C. 

Comment on behavior of C with NlLOH/CuCl, Note that C with NH 4 OH/CUQ does 
not give blue color within 5 min. (30G) (dif!. from pentachloroethanc (3:5880) q.v. 

0 Mercury IiLS-(tricliloroethylemde), Hg(-- CC 1 f»CC 12)2 (see also above under 
detn. of C). — - C with aq. KOH soln. of Hg(CN )2 on shaking 24 hrs. at room temp. 
(169), or C with HgO + NaOEt + KCN in ale. shaken 1 hr. at 40-60° (not higher) 
(307) (308) cf. (273), gives (yields: 100% (169), 00% (307)) mercury 5is-(trichloro- 
ethylenidc), cryst. from ether or CHCI 3 , m.p. 83° (169) (273), 82-83° (242) (note that 
after rccrystn. from ale. a m.p. of 141° (307) has been ro]K>rted). [For behavior of 
ordinary 1 , 2 -dichloroethylenc with aq. alk. Hg(GN )2 solns. yielding mercury bir- 
(chloroacetylide) Hg( — C^CCl) 2 , m.p. 185^ see text of that cpd. (3:5030).] 
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I6t Suppl. Andg. 538-540 (1933); CM. 1814, I 382; [C.A. 28, 476 (1934)]. (304) Taatom, 
Ann. cAtm. applieeta 27, 497-498 (1837) ; CM. 1838, 1 4734; C.A. 38, 6178 (1838) . (305) Weber. 
CAam. Zig. 57, 836 (193.3); Cent. 19SI, II 3889; C.A. 28, 727 (1934). (306) Doughty, J. Am. 
Cham. See. 41, 1130-1131 (1918). (307) Fitagibbon, /. CAem. See. USB, 1218-1222. (308) 
Parker (to Imperial Chem. Ind., Ltd.), Brit 427,979, May 30. 1035; CM Itli, I 042; C.A. St, 
0608 (1835). (309) Dula, Rickerl, Ana. 54S, 27 (1040). 


8:B180 DICHLOROACBTALDIHVDE 


BJ. 8 aff- 90 Aa° (1) 

a»-90* (2) (3) 

88.4-89.6* (4) 
87-88* (5) 


Cl C,Ha(M:ii 

H-d; — c-o 

dll a 


Ball. I • 613 
I,-(S3B} 
l|-(677) 


AttfapdiTMia G ia atroni^y laduTiiintoiy Uq.; A t.t. C ean be Impt but A open iwntoAmu 
It imAallF ohnngea to an amorpboua polymer, Aaol. bA. but from wAeh C can be re g anei- 
•Ad at 120* (2) cf. (6). 

[Dor prepn. of C from dicbloroacetaldehyde dietbylacetal (3:6110) by disA. with oonc. 
RiSOi (1> (2) (7) or with benaoio anhydride (1:0595) -)• a littA cone. H|80| (3) (yield; 
81% (S), 78% (8)) lee Adie. refa.; for prepn. of C from dilonl bydmA (8:127D) with 
Al/Hg tee (9); for mnnufantuK of C from chlorofotm + foimaldeliyde with SOjiCIt st 
300* (10) or with lient, proaaure, and oat. (11) aee AdA. leA.] 





m uomsewnH j)r>i.u 

^ fonm. of t froB o^jjMiHUaroethyl olfqA otiw flfr iM'<fi«Uiwn^ BoOfl 
fl2) w ofh|I U) ethaa on hig. with Bokb; bw odd or iti MN^ 

^ hl|. in OOk (18) V wvintiig uj. boIbl (14) (28), ft bom Ho aeotite with etlunal St|^ 
foOowodlqrwoiiiiiniwithoq. (U) (U); from ethyl cihOU>o»y- M <liohlo iD «atyb(o on wiw* 
iag with oq. (14); from dioUanpynivio add by htg. with aq. (16) me indhi. left,] 

[Fcr formn. of G from aeetylHiie with HOG (17) or from ohjo r Anodyieno Q;7W) with 
NaOG (18) aee hidio. tefa.] 

C in pne. of eone. H]S 04 polynuriaeo (19) to a oiyat. tri (7) mer pnmduhloroaoatalde- 
hydo, B.p. 129-130* (10), eaa. aoL ale.; thia prod. oDhtg,inaa.t at 2(0^* or with 
boh. Hikli at 120-130* repneratea C. (For nae of C and thia polymer aa inaodiddea 
aee (20).] ' 

C with 1 mole aq. and oooling yielda (1) dichlo ro acetaldehydo hydrate (3:1QS5), sup. 

66 *. 

C with aba. EtOH yielda (1) dichloroaoetaldeliyde monoethylacetal (diehloroaeefalde- 
liyde ethyl aleobalate) (3:K10). [For diehloroacetalddiyde diethylaoetal, b.p. 184 * 
lee 3:6110.) 

C redneea NHfOH/AgNOi. — C on oddn. with fumg, HKO| yielda (21) diohloroooede 
add (3:6208). 

[C with K)U yielda (22) 1,1,2,2-tetraehlDroethBiie (acetylene tetraohloride) (3:6760) 
(whieh if much HG ia pieeent may be acoompanied by a,^,/i,a',^/-heucUondiethy1 
ether (22)).] 

G with 1 mole NH:OH.HG in aq. aoln. yielda (23) a liquid odme, b.p. 67-66* at 17 noin., 
40-44* at 2-3 mm. dec.; however, with exeeaa NHiOHJiG -H NatCX)) C yielda (14) (16) 
liyoxal diodme [Beil. 1-761, Ii-(391), Ir(313), m.p. 177-178* (16), 173* (14). 

C with exoeaa phenylhydraiine yieida (24) (26) glyoal Ua-phenyloeaaone, pale yeL pL 
from boilg. ale., m.p. 16^171° (25), 170* (24). 

G with 1 mole aemiearbaaide in ale. yielda (26) diehlaroaoetaldehyde aemicaibaaone, 
m.p. 156-166’ (26); C with 2 molea aemiearbaaide in aq. aohi. giva on boilg. (26) gjlyoul 
bi-eemicBtbazone, inaol. m uaiial aolventa and not melting below 270” (27). 

l:ilB6 (1) Oddo, Mameli, don. diim. ital, 13, II 388-412 (1903). (2) Patemo, 2ei(. fir 
Chmu lOM^ 667. (3) Wohl, Roth, £er. 41, 217 (1907). (4) Cheog, Z. pKyrOi. Chm. Ml, 
265 (1934). (5) van der Welle, BvU. toe. ehm. 28, 308-309 (1D14/1919). (6) FHtdtieh, 
jfftn. IN, 262 (1880). (7) Grimauz, Adam, BoB. uk. eftim. (2) M, 39 (1880). (8) BSemlnn, 
Tellsieo, Pluaje, See. tree. cWm. flf, 76 (1938). (9) Drodhar, /. Indtau Chem, See. U, 84-86 
(1934). (10) Standud Oil Development Co., Ger. 639,897, May 26, 1936; Cent. IIM, U 2448; 
Cji. OOOe (1936). 

(ll) Frolich, Wieaevich (to Standard OQ Development Co.), TI.S. 2,042,303, Hay 26, 1986; 
Cent. UN, 11 3193; C.A. N, 4871 (1936). (12) Denaro, Oatx. cMm. Aoi. U, 119 (1884). (13) 
Koeti, J. pnkt. Chem. (2) N, 312-314 (1914). (14) Bew, Atm. ttt, 331-333 (1890). (15) 
Koeti, Otto, J. pnkt. Chm. (2) 88, 651-562 (1913). (16) Koeta, J. pnkt. Chm. (2) IN, 285 
(1921/22). (17) Wittorf, /. Rm. Pl^.-Chem. Soe. », 88-117 (1900) ; rent. UN, U 29. (18) 
Inaold, J. Chm. See. 125, 1536-1537 (1924). (19) Jaoobaen, Ber. 8, 87-88 (1875) (20) Qif. 
538,184, June 20, 1931; Cent. UU, II 1910. 

(21) Patemo, Zeil. fir Chmie IM, 394. (22) Patemo, Piaati, Gbif. ehim Hal. 1, 463 (1871), 
(23) Routala, Neovins, Ber. 57, 252-254 (1924). (24) Oddo, Cuamano, Omi. cAim. M. 41, U 
256 (1911). (25) Chattaway, Fuinholt, J. Chem. See. UN, 90. (26) Kling, Bidl. eee. dtin. 
(4) 1, 414-415 (1909). (27) Haniea, Tamme, Ber. U, 171 (1007). 
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DIVISION B, SECTION 1 


«:51B0 U-DICHlOROFROmiS4 

|^<aik)n»Uyl cilikfide) 


B.P. 94-94.5' (1) (6) 

94' |2) (3) 

99.5' (4) 

ColoriHi o9, inBol. oq., sol. ale., ether. 

[For ptepn. of C from 1,2,3-trieliloropropane (3:5840) + aq. alk. (yield 80% (5), 87% 
|4), 70% ( 1 )) or ale. oik. (4) see indie, refs.; for other misc. methods of formn. see Beil. I- 
109.] 

C shaken with 0-7 pts. cone. HiSOi, poured into aq., and distd. yidda [7) chloroaoetone 
(3:5425), b.p. 118°. 

C adds giving (3) 2,3-dichlaro-l,2-dil)romopropane [Beil. 1 - 112 ], b.p. 205’ (3). 

C btd. with fumg. HCl in s.t. at 100° yields |3) 1,2,2-trichloropropaue (3:5475), b.p. 123°. 
(For study of addn. of HF see (4).] 

[For use of C in prepn. of ccQuIose ethers with unsaid, linkages see ( 8 ).] 

8:ilM (1) Bon, Vehenye ZapiiU Lmingrad. Onsuilanl. Unit., Ser. Khim. Kauk. I, .?-37 (1B38); 
CaU. UM, II 866. (2) Kirmanu, Butt. toe. ehim. (.5) f, 816 (1939). (3) Friedol, Hilva, JakrtiAitT, 
IBTl, 404; lan, 322-323. |4| lleiuie, Ilaerkl, J. dm. fhem. 6oc. O, 2692-2694 (1011). (S) 
Hurd. Webb. J. Am. Chem. Soe. SB, 2191 (1936). [6) Claus, dan. 170, 126 (1874). (7) Henry, 
Ber. S, 190-101 (1872). (8) du IVuit Co.. Brit. 429,949, July 11. 1935: Crnl. IHS, I 4098. 


O Cl CiHt^ 


BalLI-lB9 

Ii- 


2^ 1.904 (3) nS - 1.4600 ( 6 ) 


8:5900 d,l-l, 8 -DICHLOROraOPANE 

(Propylene (di)chloride) 


H 


CIIr-(!l-CHiCl 


CjH,Clj 


Beil.l- 105 

Ii- 

li-( 73) 


BJ>. 96.8° at 760 mm. (1) (2) 1.1645 (6| 1.4388 (0) 

96.4-96.6° (3) (4) (5) 

96.4° at 760 mm. ( 6 ) 

05.9-96.0° at 760 mm. (7) ( 8 ) 

Colorlen oil. — For b.p.'s at various pressures from mm. see (0) (J0|. — Almost 
insol. in aq.; for precise data see | 8 ) (4) (.5). — [Fur use lu; tt^chnicol solvent mu (11); for 
use in conen. of AcOH by formn. with aq. of const.-builK. inixt., b.p. 96° see ( 12 ).] 

[For prepn. of C from corresp. ale., propanediol- 1,2 (propylene glycol J (];6455}, with 
pa + Zna (13% yield 1131), nr PCI 5 -f ZnCb ( 11 % yield (13)), or HOC:!* (15% yield 
(13)), or SOa + pyridine (28% yield (13)), see (13); for prepn. of C from ])ropylenc by 
addn. of Cl* ( 88 % yield (9)) wje (9) (14) (30); for formn. of C (35.6% (15)) together with 
other pooducts by chlorination of propane (15) (16) (17) see indie, refs.; for formn. of C 
(60% (18)) together with 1,3-dichIoropropaDC (3:5450) (40% (18)) from l-chloropropane 
(3:7040) with HOsCl* sec (18); for other misc. methods see Beil. 1-105.] 

[For study of limits of inflammability (3.4%-14.5% by volume) of C in air see (19); 
for study of thermal conductivity of C sec (20); for adsonition of C by activated carbon 
at various temps, soe (31).] 

C on further chlorination with SC^gCl* yields (IS) cf. (32) 48% 1,2,2-triddoropropane 
(3:5475), 37% 1,2,3-trichloropropane (3:5840) cf. (21), and 15% 1,1,2-irichloropropanc 
(3:6630). 



UQDIDS WITH Dp > 1.15 


S:5lW 


C OB hie. at 540-750^. ItMMBGlTiddingn^^ (SS^aniniofd^UoniimpeBe-l 
eUoride) (5:70S6) aod l^hlorapropeDe-l ^;7030). — C with aq. alk. qoder pnaun and 
^ve b.p. of C yields (231 24 Moropropaie>l (isopropenyl ehloride) (3:7020). — C with 
ale. KOH (but not NaOH ( 0 )) at 00^76* gives (95% yield (9)) uiizt. of 2«hh>eqprqiaiB-l 
(3:7020) end l-ehloropropene*! (3:7030) of. (21) (28). 

[For reaotn. of C with adts of lower aliphatic acids yieldiug eaten of dHtropykne gjiyeol 
(1:0156) see ( 21 ); with eono. aq. NH 4 OH at 78-80" giving (92% yield (25)) propyleBe^ 
nine dihydrochloride and other produde (26) see indie, refs.) 

G htd. with aq. + FbO in s.t. at 160" is said [BcQ. 1-105] to yield d,l.pnqi^eQe ^yeol 
( 1 ; 6155), but C htd. with 20 vnla. aq. in s.t. at 210-220° yklds (2) from tin dyool a niit. 
d propionaldehyde ( 1 : 0110 ) and acetone (1:5400).— [For be^vior of C with bnig. 
aq. -]■ trace of NsHCO), or with boilg. aq. -h Fe, see (15).] 

— 1 , 8 -Diphenaiypniiane; m.p. 32°, b.p. 175-178° at 12 mm. (27). [FVom l-brouh 
2 -pbenoaypropBne with 25% ale. NaOGiHs (27); it has not, however, been reported 
direct from C.] 

— l,2-l)i(a-iia|dithoiy)piopane: unrecorded. 

— l,M)i-(d-BaphtlMiy)propane: m.p. 152° (20). [Fyom C with |S4iaphthol (1:1540) 
+ aq.NaOHins.t.Btl20’(2g).| 

3 :IMl (l) Haas, McBee, Weber, Ind. Evt. Chm. 28, 338 (1930). (2) lAinamMiB , inn. Ill, 
02*44 (1872). (3) Groaa, Fttytik. Z. 12, 589 (1931). (4) Groaa, Z. fhytSk. Chm. M, 215-220 
(1929). ( 5 ) Gross,./. Am. CAem. 8%. 51, 2,362-2306 (1929). ( 6 ) Nelson, Ymina, /. Am. CAem. 
Soe. 65. 2429-2433 (1933). (7) Kabovee, Waanei, Z. phimk. Chm. B-47, 52 (1940). (8) 
KohlrauBch, Ypsilanti, Z. phynk. Chm. B-82, 416 (1936). (9) Goudet, Schoiber, Heb. Chm, 
Acte 19, 132-137 (1927). (10) Kireev, Nikiforuvu, J. Gtn. Chm. (VJi.8.R.) 9, 75-77 (1936); 
Cent. 1937, 1 4219; C.A. 19, 7427 (1936). 

( 11 ) Durnna, " Rnlvente,’' 4tb ed., London, 1938, p. 182 . ( 12 ) Gthmer (to Eaatman Kodak 
Cn.), U.R. 2,021,852, Nov. 19, 1935; Cml. 1936, 1 13a5. (13) Clark, Streight, Traiu. Boy. Soe. 
Can. (3) M, HI 77-49 (1929). (14) Union Carbide Co., Ger. Pat. 363,269, Nov. 6, 1922; Cent, 
im, 11 475-476. (15) MrBee, Haw, Chon, Welrh, Thomas, Ind. Eng. Chm. II, 170-181 
(1941). (in) flam, McBee (to Purdue Kesearch Foundation), U. 8 . 2,004,073, June 4, 1935; 
Cent, init 1 1500. (17) Haae, McBee (to Purdue Research Foundation), U.S. 2,105,733, Jan. 
18, 1938; Cmf. 1118, 1 4533. (18) Kharaach, Brown, J. Am. Chm. Soe. n, 2143-2149 {IWS). 
(in) Jones, Miller, Seaman, Ind. Eng. Chem., IS, 771-773 (1933). (20) Bates, Haaiard, Pslmar, 
Ind, Bng. CAem. ZS, 375*376 (1041). 

( 21 ) Klebanskii, Vorkenshtein. ./. Applied Chm. (U.S.S.R.) 8, 106-116 (1935); Cent 1115, 
II 3298. ( 22 ) Fesex. Ward. U.S. 1,477,047, Dec. II, 1023: C.A. 18, 537 (1924). (23) Youm 
(to Carbide and Carbon Chom. Corp.). U.S. 1,752,049, March 25, 193b; Cent UN, 11 1280. 

(24) Coleman, Moore (to Dow Chem. Co.), DX 2,021,863, Nov. 19, 1035; Cent. UN, 1 1505. 

(25) Darsena. Compt. rend. MS, 1503-1501 (1939); C.A. », 6243 (1939). (26) Mnooldn, U.S. 
2,049,467, August 4, 1936; Cent. 1N7, 1 1792. (27) Gilta, End. m. cAtm. Bdg. U, 240 (1922) 
(28) Reboul, Ann. cAim. ( 5 ) 14, 462-464 (1878). (29) Dahlen, Black, Foohey (to du Font Co.), 
UR. 1,970.144; Oct. 30, 1934; Cent. INS 1 3051; [C.A. N, 177 (1936)]. (30) Gavat, Bor, N, 1115- 
1118 (1943). 

(31) Poarcc, EverHolo, J. Phyi, Chm. 88, 383-303 (1934). (32) Zellnsr (to Tide Witei 
AsBociated Oil Co), D.B. 2.370,342, Feb. 27, 1945; C.i. II 3534 (1945). 
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DIVIEDOM' 8, EtolON 1 

684 

stmto lucraatoimiWEBinB 

Ol,C.CEO C^OOi 

M. 1.010 

(caiiitfd) 



Ir(880} 




Ir(079) 


FJ». 



97.S-98.1' 

ID -57.5’ (0) 

DT - 1.5000 (1) Ilf. (10) 


97.75* it 760 mm. 

<81 

1.5049 115) (19) 


97.73* •tTOOmm. 

13) 

1.5080 19) ef. (19) 


97.7* 

14) 

1.4730 (5) 


97.4-97.8* It 766 mm. 

15) (10) 

- 1.5050 (16) 

1.45418 (16) 

97.8* cm. 117601100. 

(6) 





- 18181 (10) 

1.4568 (ID 

97.8* 017618 mm.{7) 

1.508 (16) 

1.4559 (14) 

97* 01747 mm. 

IB) 

1.5066 (14) 

1.45578 (10) 

97* 01740 mm. 

19) 

Bee also Note 2. 


90-97* 11700 mm. 110) 

nfie 

1.4548 (16) 

96.8-80.9* 

111) 




96.5*' (12) (13) Note 1 . For vapor presa. ol 

96.4" at 74B mm. (14) and 30” see (13). 

See also Note 1. Note 2. For over range 25-85” aee (15). 

[iSm also ehiond hydrate (3 : 1270) and chloral eihylalcohokUe (3:0860).] 

Importmt note: The chemistry of anhydrous chloral on one hand and that of chloral 
hydrate on the other is so closely interwoven that the division of material between them in 
this book is necessarily arbitrary. For instance, there are many reactions actually em- 
ploying chloral hydrate as the starting pobt, which by virtue of the simultaneous use of 
flonc. HsS 04 are undoubtedly in elToct reactions of anhydrous chloral. In such cases the 
allocation of text between the two entries has been influenced by the nature and magnitude 
of the context. Although cross references have been liberally employed, the texts of both 
anhydrous chloral and of chloral hydrate should be compared. 

MISCELUNEOUS PHYSICAL PROPERTIES 

nuiy lyatems ccmtg. C. C with HiO combines to give chloral hydrate (3:1270) q.v. 
(for use in this reaction of C in effecting drying of halogen compounds used in fire extin- 
guidien see (20)); for extensive study of system C + aq. see |9). 

C with EtOH (1:6130) combines to give chloral eth^dalcoholate (3:0860) q.v. — For 
analogoUB reacrions of C with other ales, see bdow under chemical behavior ctf C. 

Axeotni|iic mixturea containing C. A few such systema are known including the follow- 
ing: C with methylcyclohexane (hexahydrotoluene) (1:8410) gives a const.-boilg. mixt., 
b.p. 94.45” at 760 mm., contg. 57% C (2); C with isobutyl formate (1 :3065) gives a const.- 
boilg. mixt., b.p. lOO.r at 760 mm., contg. 60% C (21); C with n-propyl acetate (l:307.*i) 
gives a con8t.-boilg. mixt., b.p. 102 55” at 760 mm., contg. 60.5% C 121); C with nitro- 
methane gives a const.-boilg. mixt., b.p. 93” at 760 mm., contg. 65% C (20). 

PREPARATION OF C 
FbOM HALOGEN-FnEK STARTING PoiNTB 

From ottiyl alcohol [C was first prepared (22) from EtOH (1:6130) by action of CHi; 
lor diacuBsion of mecbiinum of reaction see (23) (24) ; note that various by-products (25) 
(26) Buoh as l,l-<fich]DToethane (3:5035), 1,2-dichloroethane (3:5130), 1,1,2-trichloroethBDe 
(3;5330)| ^,/J,/8-trichloioethaiiol (3:5775), ethyl dicbloroacetate (3:5850), and chlorofom 



MS vK^am wrm st > t » at«iM 

( 3 : 5050 ) have besndeteirtiBd; for patwito on pM|». of 6 (orltobydnte) Im 
(% toe 127) (28); foruseof dfiiipnfl. of FeClt tee (20).] 

Fram toetildiliFdB. [For prepn. of C from aoeteUdb^ (1:0100) with Cl| me (30) 
(31), 1 

Fromotfin fioo-hfloKenated miteriib. [For foimatioii of C from ethyl foimate (1 : 3000) 
with 80|C1« in fl.t. at 170° (32) or from staroh or mionwe by diatn, with MnOi •)* HO 
133) BOB Imho, reft.] 


Fbom Halooenated STABTiNa Matesialb 

From cfalDro-iniMtiiratei. [For formn. of C from 1,1,3-trichloroethylene (3:5170) with 
ImgeexcoBB C1|0 in CCU at -20“ 134} or on oxidn. in pres, of FeC3|, Ald^, TiC^, or BbOi ei 
dhected (85) Beeindic. refe.; from chlorqacetyleoe (3:7000) with aq. 30% NaOd -f Hi!0Qi 
eee 136).] 

From carbon tetnchloride. [For prepn. of 6 from CCI 4 (3:5100) with formaldehyde 
+ SO 2 GI 1 + cat at high temp. (200-500°) and high presB. (20-200 atm.) bob (404).] 

From TBriouB chloTBl derivativoB. [For prepn. of C from chloral hydrate (3:1270) by 
dehydration with cone. H 1 SO 4 (note that C is appreciably Boluble in cone. HiOOi (0)) or 
with CaCa slowly in cold but rapidly at 100° (37); from chloral ethylalcoholate (3:0660) 
(or other chloral alcoholates) with cone. H 2 SO 4 ; from cldoral polymen such as " metaiQldxh 
ral ” by htg. at 180-200° (38) ; from tnchloroaeetaldehyde diethylacetal ('* trichloroaeetBl 
(3 :0317) above 200° (39) or on distn. with cone. H 2^4 (39) (40); from dichloroaoetaMo* 
hyde diethylacetal ('* dicldoroacetaL '*) (3:6110) with Clz at 60-70° (41) see indie. rofi.| 

CHEMICAL BEHAVIOn OF C WITH INORGANIC REACTANTS 

General 

[For review of chemistry of C and its hydrate (3:1270) see (42).] 

Redvctton or C 

According to tlie nature of the reagent and the conditions, C (or its hydrate) may uadotgo 
reduction either at its - CCI 3 group or at ita — CHO group. 

Reduction at — CCb group [C with H 2 + Fd m ale. KOH (43) or withH} + Ni +aq- 
alk. (44) splits off all its halogen as HCl. — C with Zu + AcOH (45) (46), with A1 + AcOH 
(75), with Zn + strong HCl (47) (48), with Zn + dil. HzS 04 (49) (50), reduros to acet^ldfr- 
hyde (1:0100); because of easy volatility of this product the reaction may be used for the 
identification and detection of C (47) (49) (50), or for detection of C in presenoe of CHdi 
(3:5050) or of a,a,d-trichlorD-^butyraldehyde C'butyrchlorar') (3:5910) (49). — Note 
that C with aq. Zn or Fe powder especially on wanning gives (51) CH 4 + MeCl (3:7005) 
+ CH«Cl2 (3:6020).] 

|C in aq. with AJ/Hg gives 152} dichloroaeetaldehyde hydrate (3:1085), while C (as 
hydrate) on electrolytic r^uction (53) gives dichloroaeetaldehyde (3:6180) 4* chloro- 
Bcetaldehyde (3:7212) + acetaldehyde (1:0100).] 

Reduction at ^HO group. [C with A](OKt)i in aba. EtOH gives (yields: 85% (54), 
54% (55), 80% (56)} (57) (58) (59) cf. (60) 2.2,2-t.richloroethanol-l (3:5775), for reduetion 
of C to this same product using A1 iaopropylate in isopropyl ale. (01) in pres, of acetaldehyde 
(yield 71^87% (62)], CzHsOMgBr (63), (CH 3 ) 2 CHOMgBr (63), or other metallic iso* 
pro])ylates (64), Zn]^ (65) (66), AlEt« oompd. with ether (88.5% yield (67)) (note, how- 
ever, that I^Eti is not effective (67)), or fermenting yeast (68) (69), see indie, rets.— 
For formn. of 2,2,2-trichloroethand-l 0:5775) during reaction of C with various RMgK 
compounds see bdow under behavior id C wi^ RMgX cpds.] 





TRICHlOBOACETALDEHYBE 


Ozzdahon or C 

6 or ita hydrate (3: 1270) on oxidation under appropriate oonditione gives trichloro- 
aoetioaoid (3 : 1150); under some circumatanoeBQxtenBivedficompn.abooceun (see below). 

[C on oxidb. with fumg, HNOs (70) cf. (71)i with HNOs (72), aith N(^ at 40-00° (7D% 
yi^ (73)) or with aq. chlorates + cat. (74) gives trichloroacetic acid (3 : 1150) ; for fonnn. 
of latter as by-product of action of Cl with 0 % including comments on inhibitoTB, etc., see 
(38) (75).] 

[Ghlorsl hydrate (3:1270) on oxidn. with fumg. HNOi (63% yield (76)) cf. (72), with 
KMnOi (77) (80), with KCIOi (78), with aq. chlorates + cat. (74), or with Ca(OCll)z (70) 
gives trichloroacetic acid (3:1150).] 

Chloral hydrate (3:1270) reduces NH 40 H/AgNOa (81) or Fehling’s soLn. (for study of 
sensitivity of this reaction see (82) [for oxidn. of chloral hydrate by HgO, KMnOi, or CiO| 
see (83); for reduction by chloral hydrate of AgCl, AgUr, Agl, or AgSCN to metallic silver 
(84) or of alkaline sains, of Au, Ag, Bi, and Cu salts (85) see indie, refs.]. 

[C in dry CsHs is but slowly attached by silver oxide (S 6).1 

Reactions Involyinq Decomposition of C 
(See also below under behavior of C with alkalies.) 

[G with aq. HlQa at 100° decomposes yielding (87) CHQi (3:5050) + CQz + ICU + ls> 
- C on chlorine-sensitised ( 88 ) or bromine-fiensitiscd ( 12 ) photochemical oxidn. with O 2 
at 70-90° decomposes yielding ( 88 ) (12) OOCU (3:5000) + GO -|- HQ.] 

[G on thermal docompn. at about 440°G. especially if catalyzed by Is (89) or NO (89) 
(90) gives CHCls (3 : 5050) + CO.] 

[G with AlQi on hig. gives various products according to conditions; these include 
tetrachloroethylene (3:5460) (91) (92), pentachlorriethane (3:5880) (93), a,ae,d,(l,Y,Y,'y- 
heptaehlonMi-butyraldehyde (" peroMurobutanal ”) (94), chloral polymers (especially 
metachlond (91) (92) (95)), chloralide (3:3510) (92) (94), and others.] 

Behavior of G with Halogens 

With chlorine. |G with Clz in sunlight decomposes giving (96) CCI 4 (3:5100) -f- GOCI 2 
(3:5000) + HQ; for extensive study of pholochem. rpaetion of G with Qt at 70-90° 
giving CCLi (3:5100) + CO + HQ see (97). — Note that C with CI 2 , Br 2 , or I 2 in pres, 
of AIQ 2 gives (98) hexachloroethane (3:4835).] 

With bromine. [G with Brz at 150° gives (99) trichloroacctyl bromide -)- bromotri- 
chloromethane + CO -|- HBr; for exiensiw. study of photochem. reaction of C with Br 2 
at 70-90° giving bromolrichloromcthane, CHCI 2 (3:5050), COBr 2 i CO -h HBr see (13).] 

Behavior of G with Inorganic Acids 

C with inorganic acids reacts in various ways according to circumstances; e.g., by fonnn. 
of addn. products, by decomposition, by formation of chloralide, by polymerisation (see 
hlso its own he^ng below], or by combinations of these reactions. 

Wirii HCl. [G with HQ gas at — 15 to —75° yields (lOO) (113) an addn. product G.HC1 
oommonly designated as chloral hydrochloride; this crystn. product w'ith aq. dissociates 
giving C (as hydrate] + HCl; note that little, any, polymerization occurs (100).] 

With HBr. [G with HBr gas at —15° yields ( 100 ) an addn. prod.; C.HBr, rimilar in 
behavior to that of the preceding HQ addn. product.] 

With HNOa. [G with HNOa at 20 ° yields ( 101 ) an addition prod., C.HNOi.] 

With HcSOi. [C with fumg, H2SO4 contg. 2 % SOi gives on wanning substantially 
100 % yields ( 102 ) of chloralide (3:3610); note, however, that G with fumg. H2SO4 contg. 
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10 % SOk pvei at O'* an addn. prod, of (ike iypt G«.(80iV(fi^)p on wanadnc dee* 
giving OOCh (0:6000) + SOtOi + fiO^ + GO^ + 00 + HQ ( 102 ); for other (oldBr) 
refa. on eonvenion of C with fumg. H 1 SO 4 to ehloraUde (3:3610) see (61) (81) (103) (104>; 
lor eonvenion of chloral hydrate (3:1270) with fimkfrHiWi to ddmlide (3:3510) (yidda: 
61% (106), 44^51% (106)) aee indio. refs. Note, however, that within a naitow niige 
of atrength (beat about 70.8%) H 2 SO 4 appears to give with C or ita hydrate certain un* 
stable addition products of type GQ|.GH(OH).SOsOH.HsO (148).] 

With CISOA [C with cUoroaulfomc acid at 50" for aeveral daya gives (65% yield 
(107)) bw-(a,|9»i8,/9-tetrachloroethyl) ether (3:0736); note that even at —50^ for ltM:2 
hra. yield of this prod, may hr as hifdi as 50%; also that various other products inducing 
chloialide (3:3510) are also formed; and finally that G with FSOiH behaves aimilaily 
(107).| 

POLTUEBaATlON OF G 

C is known to give at least three polymers; the oldest and most common polyitiei is 
that designated sa ''metachlond in addition two isomeric a- and panehlonla '* 
(possibly comprising a pair of ds-Zrons stereomera) have also been reported (106). 

Metacbloral. [C in presence of H 2 SO 4 below 0° (108) (sometimes suddenly cf. (109)}, 
fumg. HzS 04 (18), pyridine (18), or Al(^ as directed (18) | 22 | ( 110 ) gives metachlml 
[Beil. 1-618, Ii-(329], I 2 -( 6 S 0 )], a white amorphous polymer of unknown mol. wt. or atrae- 
ture. This polymer is insol. aq., ale., ether, or acids but dissolves in aq. NasGOi farming 
chloral hydrate (.1:1270), on distn. at 180° regenerates C, oxidises with HNOs to trichloro- 
acetic acid, with alkalies bohaves like C (see also l)cloa0y and with ClSGsH at 50" givtt 
(107) 5M-(ar,0,/},^lcirachlQrocthyl] ether (3:0738,1.) 

PanchloraL |C with a large excess cone. H 2 SO 4 at 15-20", carefully dissolved and 
stood 3 days at 15-20°, gives in addn. to mctachloral (.above) and chloralide (3 : 3510) small 
amts, of two isomeric trimers, viz., oe-poi’acbloral, rhombs from hot ale., m.p. 116", b.p. 
223" at 760 mm., and /3-parachloral, pr. from ale., m.p. 152", b.p. 250°, Note that yield 
of parachloral is only about 1% of originAl C. tliat both are more sol. in hot ok. than tlie 
main prod, metachloral, that neither form is convertible to the other or to metachloral, and 
that both on distn. at ord. press, dissociate to G.] 

Miaed polymers. [C (1 mole) aith acetaldpliyde (3 moles) -|- HCl gas at 0 " for 16-20 
lirs. gives (78% yield (111)) 2,4-dimetliyl-6-(trichlorometbyi)-l,3,5-trioxaDe| b.p. 97" at 
13 mm., s 1.3D15, njj => 1.4708. Similar mixed itolymers (presumably analogous to 
the prcc(‘ding case) are similarly formed ( 112 ) from Cl with trimcthylacetaldehyde (1 :0133), 
G with propionaldehyde ( 1 : 0110 ), and C uith isobutyraldehyde (1:0120).] 

Bdiavior of C with alkalies. C with cone. aq. alkalies (even in cold (22)), or C on distn. 
with aq. alkalies or alk. earths (22) (114) (115), undergoes dcavage into CHCli (3:5050) + 
the corresp. salt of formic acid (1:1005); this cleavage is claimed to occw also even with 
cone. NH4OH (114) or aq. amines (114) and may also produce some CO (114) and chioridfi 
ion. — [For extensive studies of kinetics of this cleavage see (116) (117) (118) (110) (120) 
( 121 ) ( 122 ) (126).] 

Note that C is very stable toward hydrolysis by aq. (126) (even in B.t. at 100 - 200 " for 
2 hrs. (118)) or by dilute acid (even in s.t. at 150° (118)); however, C with aq. in sunlight 
is claimed (123) to give formaldehyde (1:0145) + ciG 2 + HQ (iireBumably by formn. and 
decompn. of OCH.C(OH)a), and C with aq. is claimed (124) to undergo slight fomuL d 
dichloroBCetic add (3:6208) + HQ. 

C with ak. KOH gives | 12 S) GHCa, (3:5050) + ethyl fomute (1:3000). 

' [Note that chloral deutente, CaiCH(OD)i (from € + DjO), with NaOD (17) or Ga- 
(OD)i (127) in givea deuteriochlorofonD, CDCIti h.p. 0.S* hitter than onl. CHGli 
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(8:060), iB.p. -64.W to -64.16* - 1.6004 tiuii 1A888 for GHOi), nff « 

1A4W ijuaa u CHCSi) (17).] 

BBamm or C mis Ahkonu, HTDRamAMiNa, HiDHACmi, nc 

^ RSi. [C with dry NH| gu (Bl) (48) in dry CHCli (128) (129) or chkml hydnte 
(8:1270) with NH| in dry ether (129) gives a white solid, m.p. 72-74* (129), 62^)4* (128), 
origiiuilly (81) (48) (128) regarded as chloralammonia CCla-CH(OH].NH2 but later (on 
diBQovery of double the expected mdl. wt. (129) cf. (130)) thought to have Btrueture 
a%.CH(OH).NH.CH(NHs).CCh.HsO.-The prod, with KCK in cone. aq. NH4OH 
givee (03% yield (131)) dichloroacetanude, m.p. 98.5-90.0° (131).] 

[Note that chloral hydrate (3:1270) with NH4OAC at 100° gives (132) a prod., eiyst. 
from ale., m.p. 97°, regarded as a dimeric form [Beil. XXlll-151 of chloraliidde, CQr- 
CH=NH; this dimer is also accompanied (132) cf. (133) by two stereoisomeric trimeni 
[Beil. XXYl-O-lO] of chloralimide.) . 

With hydrozylamine. The behavior of C with hydroxylamine differs according to the 
circumstances employed. 

[C as chloral hydrate (3:1270) with large excess NHsOH.HG (4 moles) in a little aq. 
(134) or with NH2OH.HCI (1 mole) in pros, of cone. aq. CaCh (2 moles) at 50-00° (135) 
gives triohloroacetoldoxime, m.p. 56° (135), 39-40° (134), b.p. 85° at 20 mm. (135).] 

[C BS chloral hydrate (3:1270) with NHsOILHO (3 moles) in aq. NaaCOs/aq. NaOH 
as directed (136) (137) gives (yields: 50% (1.37), 40% (136) (138)) the alkali-stable form 
of chloro-oximino^cctaldchyde oxime (" cfaloroamphiidyoximG ’’) [Beil. I1I-605, llli- 
(216), Illr(393]|, ndls. of monohydrate from boilg. aq., m.p. 114° (136) (138) cf. (137); 
note that this prod, in dry ether with HCl gas (136) or with fumg. HCI (138) isomerizes 
to the acid-stable form (“ chloroantiglyoximc ”) [Beil. 111-606, llli-(216), lll2-(393)l, 
m.p. 161° (138), 161° dec. (136).] 

[Note, however, that chloral hydrate (3:1270) (1 mole) with NH2OH.HCI (2 moles) 
powdered with dry NasCXlg (1 mole), allowed to stand in a desiccator some hours, then 
dissolved in aq. and extracted with ether gives (139) an addition product, cryst. from ether, 
CHCli, or CeHe, m.p. 98°, regarded ss chlcnalhydroxylaimne, CCl3.GH(OH).Nll.OH.] 

[For behavior of C with NH2OH.HGI + aniline giving natin see below under reaction 
of C with primary aromatic Bmincs.] 


With Htdraeine 

[C as chloral hydrate (3:1270) with hydrazine hydrate in aq. (140), ether (141), or 
AflOH 042), or merely fused with hydrazine hydroohJoride or sulfate (143), appears to 
pve first the expected addition product, viz., ehloralbydraziiie, GCU.GU(OH).NH.NH2. 
ndls. from ale., m.p. 100° (141), 85° dec. (140); note, however, that this stnicture is not 
eertain and that the material readily changes to a compound C4H20NiCl«, m.p. 187° cf. 
040X141) (142) (143).] 

Bbhaviob of C with Miscellonbous Inoboamic Rxactantb 

With vaziooB compoimda of phoi^oras. [C with PCIr in acetone gives a product 

AK 

reganled (144) cf. (145) as 0(3i.GH^^^PC9i, b.p. 238-242°, accompanied by tetra- 

cUoroethylene (3:5460) and pentaehloroethane (3:5880).] 

[C with FGliBrs is claimed (146) to give l,l*<dihroiDih2,2,2-trie)doioethw [BeiL I-03f 
Ir(65)l, b.p. 93-95° at 14-15 mm., - 2.296, - 1.B2991 (146).] 
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only tricbloraetliyleiie (3:5170) has been identafiecL] 

WA wioiia nlti of inoivudc adds (for KCN eiNk further bdow). 

With aOudi hiaidfi^ (or Bulfitei). ^ or ite hydnto (3:1270) with aq. all^ bioiffltes 
fOl ^ (140) react! readily; for discsusaion of products see (81) (150) (161).] 

With hydrofen pcmiide. iC with EiOs in ether (151), or C with IMOi + HsWuit 
ord. temp., givee (152) " dichloralperoidde hydrate,” via., CX3s.CH(OH)-^^.CS(OH}^ 
OCb, cr 3 ^. from CsHb or CHC^, ntp. 122 ” dec.] 


CHEMICAL BEHAVIOR OF C WITH ORGANIC REACTANIB 
Behaviob or C with HynBoCABBOira 

With alkanea (C with aliphatic hydrocarbon! in pieBence of AlQi reacta violently, 
but no definite product! have been isolated (153).] 

With aromatic hydrocaihonB. C with aromatic hydrocarbons in presence of BiSOi 
or other condensing agqit (note that, when HsB 04 is present in large excess, chloral l»drate 
(3:1270) is frequently sutotituted for C) reacts in either or both of two modes: C with 
1 mde of hydrocarbon giving trichloromethyl-aryl-carbinols, C with 2 moles d hydro- 
carbon giving 1 , 1 ,l-triGhlon>-2,2-diBrylethaiiCB. Although reaction of C with hydrocarbona 
cannot here be summarised for all possible cases, yet the following examples will exemplify 
both modes of reaction. 

iC with CA + AlCk (1.54) (156) or chloral hydrate (3:1270) with CA + AlCb 
(1531 cf. (158) (162) or with CoHe + cone. H 2 BO 4 (155) gives triiddoroaiethyl-pfaeiiyl- 
carbinul [Beil Vl-476, VIi-(237)], m.p. ZT (155), b.p. 145* at 15 mm. (155) (oQnesp. 
acetate, m.p. 87.6” (155); corresp. hwoate, m.p. 07.3* (155); coiresp. p-nitrobenxoate, 
m.p. 109° (150)} accompanied (155) by l,l,l-tiich]oro-2,2^1ipheny]ethane (3:1420), the 
latter also obta'moblc from C + CqHo with eonc. HtS 04 (157) or with Alda in CSi (80% 
yield (162)).] 

[C with t^ueue + AlCb (154) nr chloral hydrate (3:1270) (3 moleB) with tdhiene 
(1 mole) + cone. H 28 O 4 (155) gives trichlaromethyl-p-tolylcarbinol [Beil. V1-50B, Vli- 
(2o5]1, m p. 03-64° (154), 63” (155), 61.5-«2.5° (159), 58^0* (160); b.p. 155* at 13.5 mm. 
(155), 154-130° al 13.5 mm. (154) (correep. acetate, m.p. 107.5* (155), 105-106* (160); 
corresp. benaoate, m.p. 100.5” (155), 94-96° (160)). —On the other ha^ C with tduene 
(2 moles) in pres, of H28O4 (161). or Alda (153) in at 0 ° (162) gives (80% yield ( 162 )) 

l, l,l-trichlore- 2 , 2 -Ws-l 7 M 4 »lyl)othane [Bril. V-619, Vi-(292), Vr(522)l, m.p. 80“ (161) 
(162) (1.55), also obtained as by-product of Ihe above caibinol (155); for study of less of 
HCl with ale. KOH yielding l,l-dichloro- 2 , 2 -di-lp-tglyl)ethylene [Beil. V-648, Vr(659}|, 

m. p. 92° (161), 85° (162) see (161) (162) J163).] 

[For generally analogous behavior of C with other aromatic hydrocarbons sudi as 
buiylbcnsene (405), m^xylene (1.53) (163), etliylbeiuene (155), naphthalene (164), anthra- 
cene (164), or phenanthrene (164) in presence of condensing agents see nulic. refs.) 

Bkhavior of C with Aryl Haudxs 

With chkrobenzeae. [That C with chlorobensene (3:7903) (1 mde) + cone. Hj^Os 
give! the expected trichloromethyl-p-chlorophcnyl-carbinol, b.p. 187-188° at 26 mDL 
(165) (corresp. acetate, m.p. 120-121° (165); corresp. benaoate, m.p. 128^129* (165)), has 
never been reported, this prod, having lieen obtd. only by condensation of jHihlorobeniaUe- 
hyde (3:0765) with CHCni (3:5050) in pres, of KOH (23.5% yield (165)). 

However, 6 or ehioral hydrate with chlorobeiiaene (2 nudes) -f cone. HaSOi gives the 
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flxtrenifiLy impartBnt l,l,14rii^oi!o-2,Mi^(lH9Um C'DDT”) (3:820B) 

whcBe teit should be ocmsulted for further deUihi. 

With biouiobeiime. [That G lyith bromobeiiseiie (1 mole) + cone. H 1 SO 4 gives the 
expected triiddciioinethyl-^romophenyl'Wbm^^ b.p. at 18 mm. (166) (eorresp. 

acetate, m.p. 145-147” (166)), has never been reported, this product having been obtd 
(29% ]deld (166)) only by reaction of C with p-Br.CBH4.MgCl.] 

[However, G or chloral hydrate (3 : 1270) with bromobensene (2 moles) + oonc. HsS 04 + 
fmng. H 1 SO 4 gives (167) (168) l,l,l-triGhloro-2,2-bts-(p-bromophenyl)ethane, m.p. 144* 
(167), 139-141” (168); note that this prod, with ale. KOH loses HOI, giving (82% yield 

(167) (168)) l,l-dichloio-2,2-5is-(p-bromophenyl)ethylene| m.p. 123.6* (167), 119-120” 

(168) .] 

With lodobsnxene. [The csrbinol to be expected from G with iodobensene (1 mole) + 
GODc. Hb 804 has not been reported.] 

[However, C with iodobenzene (2 moles) + oonc. HtSOi gives (155) 1,1,1-tTichloro- 
2,2^(p4odophenyl)etliane, m.p. 172” (155).] 


Bbhaviob of G with Obganic Htdbozt Comfoundb 
With Alcohols 

Gsnsiil. Since C is an aldehyde, it may be pxriRCted (at least with the assutance of 
a condensing agent such as dry HCl] to react with 1 mole of an alcoliol to yield the cor- 
responding hemiacetal, CCls-CH (OH)R, with 2 moles of an alcoliol to give the correspond- 
ing acetal, CCla>CH(OR) 2 , particularly since both these types of products are well known. 

However, the special influence of the grou[i becomes apparent in this niaction 

and only the first typo (hemiacetals) arc usually obtained by direct condensation, the 
latter (acetals) being obtained indirectly. MoriKiver, memlierH of the first group (liemi- 
aoetals) are formed with extreme ease (even in absence of condensing age^nts) so that, by 
analogy to the combination of chloral with water to give chloral hydrate (3:1270), they 
are generically designated as clilnral aLcuholates; c.g., chloral mcthylalcoliolato, chloral 
ethylalcoholatc, etc. Conesponding reaction of several molecules of chloral with multi- 
hydric alcohols can also occur as illustrated below. 

The formation of these chloralalcoholales is profoundly influenced by conditions (es- 
pecially the solvent (169)); furihrrmorc, they readily dissociate into their origiiuil com- 
ponents on heating and, therefore, on heating in other alcohols (17U) (171) or orthoformato 
esteiB of other alcohols (170) suffer reactions involving redistribution of the various alkyl 
radicals. 

With monohydric alcohols. Although reaction of C with aU possible monohydric alcohols 
obviously cannot be included here, the following examples will sc'rve to exemplify the 
reaction. 

Ftft meUiyl aleohoL [C with MeOH (1:6120) (1 molr) gives |171) (172) (173) (174), 
trichbroacetaldehyde monoinethylacetal (chlorGd mctljylalcoholatc), hygroscopic ndls., 
m.p. abt. 60” (172), 38” (171), b.p. 116” (173), 106” (172), 98” (174) (conesp. carbamate, 
m.p. 121” (175)). — Note that trirJiloroapctaldehyde dimethylacetal, GClj.CH(OCHi )2 
[Beil. 1-621, Iz-(6B1)]. b.p. 183.2” cor. (176), 68-69” at 10 mm. (177), is obtd. by indirect 
means; note incidentally that this acetal is isomeric with butyrchloral hydrate (3:1905) 
and with chloral ethyl^ooholatc (3:0860).] 

With ethyl alcohol [C with EtOH (1 : 6130) gives trichloroacetaldehyde monoethylaoetaJ 
(chlomlethylalcoholate) (3:0860), q.v. for details. For the eorresp. acetal, viz., tricfaloro- 
aoetaldehyde diethylaoetal, CGla.CH((X]!sHi)t, b.p. 204”, see its own text as 3:6317. 



68! 




mvm wm flr>tu 

With firfFopj^ otoahid. |6 vHh n^PiOS (1 :6150) |178> (171) (ITO), or with NuCVwA 

(179) or ohlorai hydrate (8:1270) with iipPrOH (1:6180) (170) pm (yidde: 90% (178), 

77-90% (170)) trichloroaceUldehyde n-pripylheiidafietal (ehlonl fH>r(qiylaleohdate), 
liquid, b.p. 119-12r at 742.4 mm. (170), 120-122° (178), - 1.2096 (17D|, uff « 

1.4622. (Note that the oonesp. triohloroaoetaldehyde di-fi^propylaoetal is unreported. )} 

WUh isopropyl aicoiuiL (C with iao-FiOH (1:6135) (178) (171) givea tridifenwioeUdde- 
hyde ieopropylhemiaoetal (chloral iaopropylalooholate), m.p. 47° (178), 45° (171); b.p. 
108° (178) (note that the oomesp. trichloroacetaidehydedHBopropylacetBl iflunraported).] 

With n^i/l alcohol [C with nrBuOfi (1:6180) givea (171) (179) (170) tricUonh 
acetaldehyde n.-butylheniiaoetal (chloroal n-butylalcohi^te) (3:0843), m.p. 40-60° (180), 
49° (171) (170); b.p. 120-130° at 742 mm. (170) (note that oorreQp. truddoiwetald^de 
di^butylaoetal is unreported).] 

With Mmiyl alcohol [C with iao-BuOH (1:6165) gives (180) tridiloroaoetaldehyde 
iBobutylhemiaoetal (chloral iaobutyJalooholate), liquid, b.p. 122° without doeoiupiL (190); 
note that trichloruacetaldehydc di-isobutylacctal, b.p. 241.8° at 760 mm. (181), baa be^ 
prepared indirectly).] 

With sei>hvlyl alcohol [C with butanol-2 (1:6155) gives (180) (171) tncUomaoetalde* 
hyde aec-butylheiniacetal (chloral aec-butylalcoholate), m.p. 12° (171), b.p. 120-121° 

(180) ; note that the corresp, trichloroaceialdchydc di-aeivbutylacctal is unreported.] 

Ifilh ier-hulyl alcohol [C with ter-butyl ale. (1:6140) gives (171) trichloniaoetald^ycle 
/«r-butylhemiacetal (chloral ter-butylalcoholate), m.p. 43° (171) (note that the eonresp, 
trirhloroacetaldehyde di-/er-butylaoetal is unreported).] 

With other monohydrie alcohols. [For analogous fonnn. of hcmiacetals from 6 with 
isoamyl ale. (1:6200) (180), with fer-AmOH (1:6160) (171), with allyl ale. (1:6145) (99), 
with n-octyl ale. (1:6255) (171), with benzyl ale. (1:6480) (171), with cinnamyl ale. 
(1:5920) (171), with methyl-ncopcntyl-carbiaol (182), or with /!l,p,HnchlonHcr<butyl 
alcohol (" Chlorctonc ") (3:2662) (183) see indie, refs.] 

With dihydiic alcohols. With ethyknc glyml [C (I mole) with ethylene glycol (1 : 6465) 
(I mole) at 0° for 2 weeks gives (184) cf. (185) trichloroacctaldehyde (jS-hydroxyethyl)- 
hemiacotal ("chloral ethylcncgl3*C()late m.p. 50-51° (1S4), 42° (185); note that this 
liritduct with cone. H 2 SO 4 on stdg. or htg. loseK 1 H 2 O with ring dosure to the cyclic acetal, 
2-(trichlaromeihyl]-l,3^Qxolane, m.p. 40° (184). — However, C (2 moles) with ethyleiie 
glycol (1:6465) (1 mole) gives (186) cf. (18.5) ethylene glycoM,2-lna-09,/9,|!-trichlorYHK- 
hydroxycthyl) ether, which on distil, at ord. ifreaB. also gives (186) the above 2-(tiiohloiro- 
melhyl)-l,.S-dioxolane, m.p. 42° (186).] 

With polyhydric alcohols. With glycerol, [For behavior of C with ^ycerol (1:6510) 
see (186) (184).] 

erythrUol [For l^chavior of C with erythritol (1 :5825) see (186).] 

WWi various carhohydratee, C rombines with wious polyhydroxy oompounds of the 
carbohydrate type to give products collectively designated as chloraloses. ^ch combina- 
tions can be effected with pentoses or hexoses, with various stcreoisomevs within any such 
group, and more than one molecule of chloral per mole of carbohydrate is sometimes 
involved. In the light of modern work these chloraloses are pro^bly cycHc acetals. 
Although apace cannot hero be taken for an extensive record, the following comments Will 
serve as starting points for further exploration. 

The most important chloraloee is that derived from d-iducose and often indexed as 
glucochloralose. Two forms of this compound are known, viz., o^gjiucoGhloralQn and ^ 
glucochloralose; for important studies of their structuros see (187) (188). For study of 
^-xylocfaloralose see (189). 

For important (but older) factual data on dhloraloBeB see (190) (191) (192). 



9im0 mcmosoAiXTAWEsrDS iS2 

Aldion^ the bioaiiiiBieal tad phjnialoiinl aepeeii of the ddeeeloM wimot be tnited 
herok Httentkm ia ealM to atnml meat papere (W) (IM) (IN) (190) rektive to their 
deleetioft and detenaioatioa, eapeeieUy ia bo^ BddB. 


With Fhknoib 

Bmuae ia phenola there ia invoLved not only the H of the OH group but also reaetive 
H of the aromatic nudeua, their coDdenaation with t may lead to various produota ae- 
oording to dnnimstances. 

With jDOBdhydiic phenols. With pheno(. [C (1 mole) with plienol (1 : 1420) (1 mole) + 
amall amt. diy EiCOi in GHCli gives (7.6% yield (148|) trichloroacetaldehyde phenyi^ 
hemiaoetal, m.p. 15-1B''| and rather unstable (148); note lliat tlie coiTesp. triohioraacetalde- 
hyde diphenylacetal is unreported. — However, C with phenol + diy KsGOi as directed 

(197) (196)> or chloral hydrate (3 : 1270) with phenol + d^ KaGOi on fusion and long stdg. 
(199), gives trichlorometbyl-(p-hydroxyphenyl)-carbinol (curresp. diaectate, m.p. 165" 

(198) , oorresp. dibensoate, m.p. 132° (198)).] 

{C (1 mole) with phenol (1:1420) (2 moles) in ACOH/H 28 O 4 (200) cf. (199) or in pies, 
of AlGh (163), or eUoral hydrate (3:1270) (1 mole) with phenol (1:1420) (2 moles) + 
oonc. H 26 O 4 ( 201 ) ( 202 ), gives (80% yield ( 201 )) l,l,Urichlor(>- 2 | 2 -kV(p-hydroxyphenyl)- 
eihane [Bdl. VI-1006, Vli-(401)], m.p. 212 ° (163), 202° ( 201 ) (199), 202 ° dec. ( 200 ), 190- 
200 ° ( 202 ).] 

[For different behavior of C in large excess with phenol ( 1 ; 1420) + cone. H 2 SO 4 see 
(2071.) 

With jhcnid. [C (1 mole) with pnirosol (1 : 1410) (1 mole) + dry K 2 CQS in GHGli 
gives (N% yield (148)) cf. (203) trichloroacetaldehyde p-tolyhcmiacetal, m.p. 52-56° 
(203), 46-47° (48); note, however, that the corresp. trichloroacetaldehyde di-p-tolylacetal 
is unreported. ~ However, 6 (1 mole) with p-cresol (1:1410) (1 mole) + dry KjGOa as 
directed (107) (198) (199), or chloral hydrate (3:1270) + p-crcsol + dry HCl (148), gives 
trichloromethyl-(2-hydFOxy-5-methylpheny])-carbmol, m.p. 147-148” (197) (199) (148) 
(concBp. diaoetate, m.p. 106° (198) 104.5° (148); corresp. dibensoate, m.p. 139° (198)).] 

[Note that chlorsl hydrate (3 ; 1270) with o-cresol (1 : 1400) or with m-cresol (1 : 1730) + 
OODO. H 1 I 3 O 4 gives (202) products presumably to be regarded resfiectively as 1,1,1-trichloro- 
2,2-6ia-(4-hydroxy-3-inethylphenyl)ethane, m.p. 121-122°, and as l,l,l-trichloro-2,2-6uh 
(4-hydroxy-2-meihylpheDyl)cthBne, m.p. 132-163°, although no other record of iliese 
compounds is reported.) 

Wah other numokydric phenote, [For hemiacetal formn. in pres, of K 2 GO 3 or NasCOi 
from C + other phenols, such as o-methoxyphenol (guaiacol) (1:1405) (197) (198) (199) 
s^oxyphenol (1:1745) (204), 2,6-dimethox:^hcnol (205) (206), (H^hlorophenol (3:6080) 
(197), p^lorophenol (3:0475) (197), see indie, rek.) 

WUh pdyliydric ^enols. [For hemiacetal formns. in pres, of KiCOs from C with 
polyhydrio ptools, such as pyrocatechol (1:1520) (198) (199), resoreinai (1:1530) (198) 

(199) , see indie, refs.] 


Bbhavxob or C with Obqanic 8H Comfoundb (Mbbcaftans and TmoPHHNOxa) 

C with RSH compds. hi pres, of dry HCl combines mole for mole yielding monothio- 
hemiacetab of the type OC^.CH(OH).SR. [e.g., for behavior of C in dry CsHs -|- dry 
HQ with ethyl, n-butyl, and bensyl mercaptans, or with thiophenol, p-cUot^oplieDol 
or p^thiocresdl, see (8); for study of vapor-phase reaction of C + mercaptans see (208).] 



*ivm 


m UQDtDB WitB >U6 

fimnoR or C WITH Fbbnol Eh3EM 

With H^kerB Bf Mcnoh^/fink 

Vfitb, fhoDyi methyl ether {biMb), [tl with 2 molei eaiaole (1:7445) + oone. 
or AlCli (153) (162) or chiorel hydrate (3: 1270) with 2 mola aiiuole (1:7446) in AeOH/ 
H18O4 (201) gives (yields: 94% (162), 90% (201)) ia4-t»iddarcH2,2^6w^(l>-jn0thii^ 
jdienyDethane [Beil. yM007, VIi-(491)], m.p. 94‘* (162), 9ir (201), 89° (209), (168). - 

Note t^t neither trichlomaoeialdehyde p^nkhoicypheiiylhemieeetal nor triehlaroBeeWde- 
byde di*(p-methoxyphenyl)aisetal ia reported.] 

Witii idkenyl ethyl ether (phenetole), [C with 2 mnlm pbenetole <1:7465) + oeaip^ 
HiSOi or AlOi (153) (162) or chloral hydrate (3:1270) with 2 molee phenetok (1:7485) 
in AoOH/HsSOi (209) gives (91% yield (162» l,l,14riehliiro-2,24)i»*(p-etbaiy|A 
ethane [Beil. Vl-1007, VIi-(491)], m.p. 105.3** (162), 105“ (209). - Note that neitte trn 
iddoroaoetaldehyde p-ethoxyphenylhexniaoetal nor trichloroanetaldehyde di-(^HBtho]ty^ 
phenyl)acetal is repo^.| 

With ediers of o&er monohydiic phenols. [For analogous prcpn. of other l4rl‘dn«UQpo- 
2,2-di(aikoxyaryl)ethanes from C with p-cresol methyl ether (1:7495) (162), jHmol 
ethyl ether (1:7535) (162), ethyl onnaphl^yl ether (1:7635) (201), and ethyl j4-naphlhyl 
ether (1:7135) (201) see indc. refs.] 

With Ethers cf Dihydric Fhenoli 

With pyrocatechol dimethyl ether (veratrole). [For behavior of chloral hydrate (3 : 1270) 
with veratrole (1:7560) + oonc. H3SO4 yielding (210) l,l,14nchIoro-2,24w-(3,4rdiineth-- 
oxyphenyl)ethane [Beil. VI-1 172], m.p. 115-119° (211), see indie, refs.] 

^th hydroquinone dimethyl ether, [C with hydroquinone dimethyl ether (1:7160) 
in Ac0H/H3f;iO4 gives (212) l,l,l-trichlaro-2,2-5is-(2,5Klimethoxypbenyl)ethaiw [BeiL 
VM172], m.p. 123“ (212).] 


Behavioh of C with Aldertdeb 
With Formaldehyde 

[Chloral hydrate (3:1270) (2 parts) aith 40% aq. formaldehyde (furmalin) (1:0145) 
(1 pari) + cone. HsS04 as directed (213) gives both 2,4-6M-(trich]oromethyl)-l,3,5-triQme 
(" hexBchlorodimethyltrioxin ”) [Beil. XlX-364], m.p. 129“, and 2,6'^5u-(tricbloroiiiethyl)- 
tetramethylenetetroxide-l ,3,5,7 ('* hexachlorodimethyltetroxan '*} [Beil. X1X^34], m.p. 
189“.] 

BaHAnoB WITH Ketones 

[6 with Metone (1:5400) in AcOH in B.t. st lOO-lSO' foi 15 hn. (308) (399) if. (400) 

(401) gives by addition the corresp. carbinol, vis., triohloromethyl-aeetonyl-caibhidl 
(" cbioralacetone ”) [Beil. 1-831, lr(872)], eryst. from Igy., m.p. 75-76“ (398) (399) (401) 
(correBp. oEime, m.p. 104^106“ (399), 95-105“ (4021).] 

[C with methyl phenyl ketone (Boetophenone) (1:5516) in AeOH refluxed 20 hn. (398) 

(402) or at 135“ (399) gives (45% yield (400)) by addition the corresp. oarl)inol, vis., tri- 
chloromethyl-phenacyl-carbinol (*'chlor^cetophpnone ") [Beil. VIlI-116], m.p. 76-77“ 
(398), 76° (399), 66-70“ (400) (conresp. oxime, m.p. 135-137“ (402), 131-132“ (399)).] 

[For behavior of ehlaisl hydrate (3 : 1270) with acetophenone (1 : 5515) or beniopbenone 
(1:5150) in pres, of AlOi see (153).] 

Bebsviob with Ebtbnes 

(For reaetitm of C with diphenylketene in s.t. at 180“ for 12 hn. see (2l4)d 
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TRICHLOflOAOETALDERYDE 
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Bubatiob wrrB Obganic Acidb 
WWi Adda ConJUdning No Other FundAorud Group 

(For behavior of C with AcOH in pres, of AlCb see (163); with Hg(OAe)s + ethylene 
in ale. soln. giving a prod, possibly having the structure CCb>CH(OCiHB) (OCHsGHr 
HgOAe) see (215).| 

[Note that C is able to add to its earbonyl group a reactive H atom derived from tsertain 
acids [e.g., C with malonic acid (1:0480) in AeOH at 100‘* for 40 hrs. (216) cf. (217), or 
in pyridine at 100° for 2 hn. (67.5% yield (218)) cf. (219), or chloral hydrate (3:1270) + 
malonic add (1:0480) + pyridine at 100° (220) gives (note loss of CO^) ViVpr-trichloro- 
^hydroxy^butyric acid [Beil. III^IO, ini-(117), 11I2-(221)], m.p. 118r-119° (217) (216), 
118.6” (216) (note hydrate, m.p, 52^° (218)); note also that by further elimination of 
HsO (e.g., with AC2 O + NrOAc (21 7) ) this prod, yields 7,7,7-trichlorQcrotonic acid [Beil< 
n-418, IIi-(190), Il2-(397)]. m.p. 113-114“ (217).) 

[Siinilarly, C adds one of the a H atoms from succinic acid (1:0630): e.g., C with di- 
sodium succinate + AciO yields an intangible intermediate which sufieis two types of 
further change, on one hand losing H2O to give trichloromethylpBraonnic acid (^-carboxy- 
7-triohloromothyl>^butyrolactone) [Beil. XVIll-372], and on the other suffering hydrolysis 
of its — GGI3 group to give isocitric acid (a-hydraxypropane-a,^,7-tricarbtixylic add) 
[Beil, in-556, Ills- (359)]; for details of execution of these reactions see (221).] 


With a-Hydroxy Adda 

Condensation of C (or its hydrate] with acids rnntaining an ot-hydroxy group leads to 
the formation of products generically designated as "chloralides these are etherosters 
comprising poBitian-6 sulMtitution [iroducts of the true parent 2-(trjchlDromrthyl)-l,3- 
dioxolanon&4 (from cc-hydruxyacetic acid) and are not to be confused with <he B|pecific 
compound “ chloralide ” (3:3510) nbtd. from C with H2HO4. With tnae cliloralides above 
the initial parent, two geonictrically isomerib forms arc possible. 

With a-hydroxyacetic add. [C with glycolic acid (1:0430) in s.t. ut 120-130° for 2 
days gives (224) 2-(trichloromGthyl)-l,!mioxobuiono4 ("glycolic acid chloralide") 
[Beil. XIX-103], m.p. 41-12°.] 

With lactic add. [C with anhydrous lactic acid (1:0400) in a.t, at 160-160° (225) (224) 
or better chloral hydrate (3:1270) with lactic acid (1:0400) + cone. H2S404 (226) (227) 

(228) (229) gives 2-(tridiloromcthyl)-5-mrthyl-1,3-dioxolanoni>4 (" lactic acid chloralide ") 
[Bdl. XlX-1051, m.p. 45° |226| (227), b.p. 222-224° (224) (226), 218-220° at 714 mm. (226); 
note, however, that two geom. isomeis, cir, m.p. 66°, and trans^ b.p. 210-212°, are claimed 

(229) .] 

WKh malic add. [C with ^ma1ic acid (1 :0460) at 120-130° (nr 20 hrs. (224), or chloral 
hydrate (3:1270) with t-malic acid (1:0450) + cone. H2SO4 (230) (228), gives 2-(tirichloro- 
me1iiyl)-5-(caTboxymethyl)-l,3-dioxoliuione4 ("i-malic acid chloralide"), m.p. 141° 

(230) , 139-140° (224) (228); note, bow'ever, tliat chloral hydrate (3:1270) -b d, (-malic 
add + cone. HfS04 at room temperature overnight gives (69% yield (231)), m.p. 180- 

isr.] 

With dtlic odd. [Chloral hydrate (3:1270) with citric acid (1:0455) + cone. HaS04 
dves (228) (231) 2-(triehloromethyl)-6,5-6M-(CBrboxynicthyl)l,3^oxolanone^ (CgH^r 
da), m.p. 164“ (231), 161“ (228).] 

With mindelic add. [C with d,I-inandelic acid (1:0465) at 120° (224) cf. (227), nr 
ddoral hydrate (3:1270) with d,(-inandelic add (1:0465) + cone. HSBO4 (228) (231), 
gives 2-(trich]oroniethyl)-5-phenyl-lj3-dioxolanonn-4 (Beil. ^X-129], m.p. 82-83° (224) 





CBS UODIIM WITH Hf ' > l.lfl 

(228), 70-71* (231), 80-60” (227); note that tbu i&agEeaonnt of may be due to 
mixliures of poeiuble eMrm iteteonoaien.] 

WUb ben^ add. [C with benalie add (1 ;0770} in B.t. at 160-165” for 5 bn. gives 
(231) 2-(teidiloromrt;hyl)-5,5-diphenyl-lf3-dioxoLiiiiaDe4 ("bensilic add diknalide”), 
m.p. 70”. Note that an analogouB prod, baa been reported (232) from dhlnral hydrate 
(3:1270) with thiobenailic add, (C6H6)2C(SH}COOH in AcOH + HCl gaa.} 

With tutefic add. [Sincse this add is twice an ot-hydroxy add it reacts with 2 nulw 
of Cj forming a diehloralide of comim. CAOeCU: e.g., C with d-tartario add (1 :0326) at 
150” (224), or chloral hydrate ,(3:1270) with d-tartaric add (1:0525) (227) (228) (^) 
(230) (2^41) or d,l-tartaiie add (1:0550) (227) (228) gi^ "tartaiic add dichkirdide” 
[Beil. XlX-4491, m.p. 213-215” (220); 164^166” (227), 161-162” (231), 161” (226). 160” 
(228), 156-16r (227); 128-130” (228), 122-124” (224), 116-118” (227). Note that thia 
product should exist in three stereoisomeric fonns (230), and the three groups of nUtP-'s 
above may represent this eiqjectation.) ^ 

With ffludc add. Thia acid combines with 3 moles of chloral hydrate to ^ve a prod, 
commonly called a “ trichloralidc note, however, that it is undoubtedly a diehloralide 
which has further condensed at its two free OH groups with a third molecule of chloral 
|e.g., chloral hydrate (3:1270) with mucic acid (1:0845) + H2SO4 gives (226) (229) a 
“trichloraJide,’' m.p. 200-201” (228). 108” (229), 174-175” (229); doubtless these npimnt 
at least two Btereoisomeric forms]. * 


WUh Phenolic Adda (or Their Eihen) 

In condensation of C (or its hydrate) with phenolic acids, the latter behave like carboi^- 
suhetituted pheiiolB; two series of products result according to whether one or two moles 
of carboxy-phcnol are involved per mole of chloral. To assist in recognizing tliis analogy, 
the semal pniducts are here named as substituted carbinuls or ethanes just as was done 
abo\'e in the behavior of C with phenols (q.v.). Since the methyl ethers of these phenolic 
acids in general behave similarly, they are associated bdow with the corresponding phcnoilio 
acids. 

With o-phenolic adds. With o-hydroxyhetuoic acuL [Chloral hydrate (3:1270) with 
salicylic acid (1:0780) + cone. H28O4 gives (233) cf. (234) some 1,1,1-trichbromethylr 
(4-hydroxy-^aTbuxyphQnyl)-carbinol, m.p. 180-182” (233), but main prod, is 1,1,1* 
trichbro-2,24fi8-(4-hydroxy-3-carboxy]jhcnyl)ethanc, in.p. 290-292° (corresp. diaoetato, 
m.p. 207-209” (233)).] 

o-7nelhotybeimic acid, [Chloral hydrate (3:1270) with o-metboxybenzoic add 
(1:0685) + cone. H2SO4 gives (yields; 45% (234), 25% (235)) l,l,l-trichlDn>.(4-iiietho]7* 
3-carboxyphenyl)-carbinol, m.p. 224° (234), 216° (235), some sulfonation aim oceuriing 
(235).] 

With S-hydroxy-S^indhyJbe^ acid. [Chloral hydrate (3:1270) with o-creaotie add 
[Beil. X-220, Xi-(96)] + cone. HaSOi gives (236) l,l,l-trichbro-2,2-5M-{4-hydpoxy-6- 
mcthyl-^arboxypheayl)ethane, m.p. 283-285” (236): note that the corresp. cartel 
to be expected from chloral hydrate + 1 mole o-cresotic acid ia unreported.] 

With i’hydroxy‘4~mdhyU)mioic acid, [Cldorai hydrate (3:1270) with m-creaotic add 
[Bdl. X-233, Xi-(IOO)] is compbx and disputed; for discuadon see (236) (237) (238) (239). 
— For behavior of C with 2-methoxy-4-inethyl))enzoic add ace also (241).] 

With g-hydroxy-S-methyWenmc add, [Chloral hydrate (3:1270) with p-oresotic add 
[Bdl. X-227, Xi-(08)] + cone. HgSOt gives (236) a prod, of compn. C1AO4CIB (2,4M- 
(trichbromethyl)-6-methyl-l,3-benzdioxin-3-caxiK)xylic add), m.p. 285-286” dec., d^ved 
bom 2 moles chloral hydrate + 1 mole p-cresotic add.] 
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IfiA jMfdhiqhhNqMt^e adi (For beluWor of ebknl bydnte 9;12f0) with 2 . 

hjdnNT^^iiafilitboM add (1 .'0850) + cone. HiSQi aee flOf-} 

WOi otflHBoDc adds (or their ethers). GoodeDsatioB of C or its hydrate with m> 

l^ienoXie addB leads generally to aufaetituted plithaJides. 

WUh m-hydmybenm add. [CUoral bydrate (3:1270) with m^hydroxybenxoic acid 
(1:0826) + oonc. H 2 S 04 gives (243) (244) 3»(triidd(iromethyl)-6-hydroxyphthalide 
[BaU. XVIIl-301 m.p. (244), 197-198'’ (243). -Note that chlond hydnte 

(8:1270) with ethyl mpmethoxybenioate (1:4131) + oonc. H 2 BO 4 gives (243) (245) 3- 
(tri(dil(mimethyl)-6-methoxyphthalide [Beil. XVIIl-201, m.p. 135” (243) (246), which by 
aDc. hydroL of the — Cdi group gives (243) (245) 6-methoxyphthalide-3-carboxylic add 
[BeH. XVIII-6251, m.p. 170” (245), 169-170” (243).] 

With acid. [Chloral hydrate (3:1270) with 2-chl(Mro-3-hydroxy- 

bensoic add (3:4395) + cone. HtS04 gives (246) 3-(trichloromethyl)-7-oliloro-6- 
h^lroxyphthalide, in.p. 195.5-196”.! 

With odd. [Chloral hydrate (3:1270) with 4rmethyl-^ 

hydroxybenaoic acid [Bdl. X-237] + eonc. H 2 SO 4 gives (247) 3-(iTichloromethyL)-&^ 
inetiiyl-6-hydraxyphih^de, m.p. 232° (247). — Bimilarly, chloral hydrate (3:1270) with 

4- inethyl-3-methoxybeiizoic acid + cone. H 1 SO 4 ^vea (247) 3-(tiichloromothyl)-6-meUiyl- 

5- inethoxyphthalide, m.p. 132” (247).] 

With Sf4,&4rihydroxyhenioic acid, [Chloral hydrate (3:1270) with gallic acid (1:0675) 
+ oonc. H 1 SO 4 gives (236) according to conditions three different products: with excess 
of gsUic add prod, is 3-(triGhloromeiliyl)-4,5,&-tTihydroxyphthalidc, m.p. 210-212” (236), 
for further reactions of which see (236) (248); with excess chloral, however, the reaction 
l^vea two other materials (236). —Note that chloral hydrate (3:1270) with 3,4,5-tii- 
methosybenaoic add (gallic add trimethyl ether) [Boil. X-481, Xi-(240)| + cone. H 2 BO 4 
(249) (250) |251), or with methyl 3,4,5-trimelhoxybcnzDate (methyl gallatc trimethyl 
ether) [Beil. X-464, Xi-(242)] (252), gives (56% yield (249)) 3-(trirhlorQmethyl)4,5,6- 
trimethoxyphthalide [Beil. XVlIIi-(389)L m.p. 76-77” (249), 71-72” (250), 70-71” (252) 
(note also that during condensation some demcthylation may occur (25.3), avoided by 
(251)]; this prod, by hydrolysis of the trichloromeihyl group yields 4,5,6-triinethoxy- 
phthalidw^arboxylic add [Beil. XVlIIi-(544)], m.p. 147-149” (249), 147-148” (250), 
147” (251), 146-149” (254), 142-143” (252).] 

With ^-|dienolic acids (or their ethers). With p-hydroxyberutne acid. [Chloral hydrate 
(8:1270) (3 moles) with p-hydroxybensoic add (1:0840) (1 mole) + cone. H 1 SO 4 
at room temp, for 3 days condenses giving (31% yield on the acid (255)) 2,4-hu-(trichloro- 
m0thyl)benzodioxin-l,3-carboxylic acid-6, m.p. 225.5-226.5” (255); for further related 
reactions of this prod, see (256); for further generally similar work in benzodioxin series 
see (257) (258); note that ndther the substituted carbinol nor the substituted ethane 
corresp. to the behavior of o-hydroxybensoic add (see above) under similar conditions 
is reported.] 

With p-mdhoxybenMoic acid. [Chloral hydrate (3; 1270) with 7 >-anisic acid (1:0805) 
+ eonc. HaSOi reacts in a 1 : 1 ratio (note difference from 2 : 1 ratio in preceding paragraph) 
giving (259) cf. (235) tricliloromcthyl-(2-mothoxy-5-4:arboxyphenyl)-carl)mol, m.p. 198- 
199' (259): note that the earlier product (235) was impure.] 

W^ 4^hydracy-S,6-dmdluixyhen^ add. [Chloral hydrate (3:1270) with eyringic 
add (1:0830) + cone. JI 16 O 4 gives ( 86 % yield (253)) 3-(tricIiloromethyl)-6-hydiToxy-4,6- 
dimethoxyphthalide, m.p. 172r-173” (253).] 

With Ireto adds (see also below under behavior with esters of organic adds). 

WUh Imhnic add, [C (1 mole) with /9-acetopiopionic add (levulinic add) (1:0405) 



in prvk, tf NoOAq tsBxaoB&A hi 8 . {im (30% ykU (27lf) MtiuUdtadihyfiitae}-^^ 
piDpioiiic addp m.p. 1U.5” (271).] 

BeHA VIOB WITH EbTEBB OF OBEAttlG ACZDi 

(Note that C does not (170) react with orihoforaiBtea (difference frott chloral hydrate 
(3;127D) q.v. — Note that C with eeterB of oc-ketoacide od fatg. givee (200) 54iibet^tiitcd» 
2-(triGhloro)-l|3-dioxolaiioiie4’8, such eeters reacting in' their enolic fomiH as eaten of 
crhydroxy unsaturated acids; for such products from ethyl acetopyruvate (BhiL IQ*747| 
lllr(261), inr(406)] (261) or from ethyl bensoylpyruvate [Beil. X-^IS^ Xi-(80f5)] see 
(260). C with ethyl acetoacetate (1 : 1710) in pyridine at 25-30° for 5 days gives (202) 
by addn. the corresp. oarbinol, vis., ethyl a^( 2 , 2 , 2 -trichloro-l-hydrozyethyl)aeet(»cetatC.^^ 

Behaviob with Acid Cblobideb 

(See also behavior with anhydrides below.) 

[C with acetyl chloride (3:7065) (263) (264) in pres, of oonc. HsSOi (266), or chloral 
hydrate (3:1270) with acetyl chloride (3:7065) (263) givea a, d,|9ii9-tetrachloroethyl acetate 
(''ohloral-aoctyl chloride'^), b.p. 193° (264), 185° (263).] 

[For analogous behavior of C with propionyl chloride (3:7170) (265}i with ivhutyiyt 
chloride (3:7370) (265), with acetyl bromide (266), or with acetyl iodide (266) ace indio. 
refs.] 

[For behavior of G with carbonyl chloride (3:5000) in pres, of tertiary amines (eicoept 
pyridine) giving a,d,/!l,/3-tetrachlor()eihyl chloroformatc [Beil. 111 - 12 ] or hM-(cr,di|S,d'tetra- 
cUoroethylJcarbonate [Beil. I1I>8] see (267).] 

Beiuvioh wmi Acid Anhtdudeb 

[C with acetic anhydride (1 : 1015) at 150° (263) or in pres, of HsSOi at 5" (268) or ebloral 
hydrate (3:1270) with Ac^O (1:1015) + H 2 SO 4 (260) gives trichloroethylidene diaoetate, 
CC 1 i.CH(OAc )2 [Beil. 11-153, lli-(71), ll3-(167)], b.p. 221 - 222 ’’ (263), 221 ° at 751 mm. 
(260), 111-113° at 10 mm. (26S): for study d pyrolysis of this prod, see (270).] 

Behavior involvino Gondenbahon or C with Reactive C-H or 
VABIOUB Oboanic Compotjhds 

(See also above under acids.) 

With various slkylated pyiidlnes. With 2'^ihylpyridine. [6 with 24Dethylpyridine 
(oe-picoline) [Beil. XX-234, XXi-(82)] in iso-AmOAc refluxed 10-12 hra. (272) (273) (274) 
(273) (276) (27/) (278), or without solvent at 100’’ for 10 hn. (279) or 112 ° for 36^ hn. 
(280), gives (yields: 67% (280), 47% (278), 40^7% (276)) trichloromethyl-v-pioolyU 
carbinoL s l-(trichloromethyl)- 2 -(a-picolyl)ethanol [Beil. XXl-46], m.p. 86 - 8 r (272) 
(273) (279), 86 ° (278), 85-86° (280), 82° (277) (conesp. fi.HCl, m.p. 201-202° (272), 
199-200° (274); corresp. fi.PkOH, m.p. 167° (274)). — For studies on dehydrative hydraly- 
eifl of this prod, to ^-(o-pyridyDocrylic acid [Beil. XXII-55], m.p. 202-203° (272), 200° 
dec. (274) (eoirosp. hydrochloride, m.p. 220° dec. (273)), see (280) (275) (273) (274) (272); 
for studies on its reduction see (281) (275) (274).] 

With 4''meUiylpyridinB, (C with 4-methylpyridme (v-piooline) [Beil. XX-240, XXi- 
(85)1 at 100° for 15 hrs. (262), or in pres, of ZnCli in B.t. at 85-90° (283) (284) or at 34° 
for 24 hrs. then at 100° for 2 hrs. (285) (286), gives (yields; 42% (286), 10-18% (285), 
8 ^% (284)) trichloromethyl-T-pioolyl-carbinol » l-(trichbromethy])-2-(r-pisolyl)-etihar 
nol [Beil. XXIn 57 , XXli-{204)], m.p. 168“ cor. (286), 166-167° cor. (285), 166° our. 
(283), 160° (282). — For studies on dehydrative hydrolysis (yields: 73% (285), 70% (283)) 
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of this iirod to | 9 -( 7 i)yridyl)aerylio acid [B^. XXIIi-(605)L m.p. 290” oor. dec. (288)| 298^ 
296” cor. (285), see indie, refs.) 

WUh Mylaled pyridinea, [For correap. oondeneBtioziB of C with 3-ethyl-4-metliyl- 
pyridiiie (^'/S-oollidine”) (Beil. XX-260, XXi-(87)] (287) (288), with 5-eU^l-2-methyl- 
pyridine [BeQ. XX-248, XXi-( 86 )] ( 2 M}, with 2,4,6-trimethylpyTidine ('* collidine 
[BeiL XX-250, XXi.(87)] (289) (291) aee indie, icfe.] 

With wiouB ilkylnted quinoUnea, p«'or conesp. condenaationa of C with 2'inethyl- 
qumdine (quinaldine) [Beil. XX-387, XXr(148)] (285) (292) (293) (294) (295), or with 
4-methylqiiinoime (“Icpidine”) [Beil. XX-395, XXr(150)] (296) (297) (295), see indie, 
refs.] 

With nitropinfflnB. C in oq. mildly alk. Boln. also adds 1 reactive hydrogen atom 
from nitroalkanes yidding the corresp. substituted alcohols. 

With nilromdhant. [Chloral hydrate (3:1270) (1 mole) with nitromethane (1 mole) 
in aq. NaaSOi at 70” gives ( 100 % yield (298)) the corresp. carbinol, viz., l,l,14richloro- 
3*nitropropanol-2 [Beil. 1-366], m.p. 48-49“ (299), 4M6“ (298), 42-43” (300); b.p. 119° 
at 3 mm. (298) (corresp. acetate, m.p. 61'62”, b.p. 160” at 25 mm., 148” at 16 mm. (298)); 
note that other mildly alk. salts such as K 2 CO 3 (298) (300), NaOAc (298), or NsaBiOj 
(298) may be used although NsaSOa is host (298); note also that this prod, does rwt (298) 
react further with chloral. — For studies of the behavior of this prod, or its esters with 
diasonium salts (299) (301), with various amines (302) (303), or reducing agents (304) 
see indie, refs.) 

With niiroeiharut, [Chloral hydrate (3:1270) with nitroethanc in aq. NazSOa H- K 3 CO 1 
gives (80% yield (305)) the corresp. carbinol, viz., l,l,l-inRhlorn-3-nitrobutanoL-2, oil, 
b.p. 115” at 2 mm. (corresp. acetate, b.p. 125° at 2 mm., 98” at 0.05 mm. (305)). | 

WUh phmylmtTvmethane. [Chloral hydrate (3:1270) with phenyl-nitromethane in 
aq. K 2 COa at 80” gives (305) l,l,l-trichloro-3-pbenyl-3-nitropropanol-2, m.p. 109” (corresp. 
acetate, m.p. 98” (305)).] 


Dehaviob with Gbiqnard Reagents 

Cl with RM(p[ reagents may react in either nr both of two modes; on the one hand 
normal addition may occur leading to the coiresp. corbinols; on the otlier, reduction at 
the expense of the RMgX cpd. may occur leading to formn. of 2,2,2-(.rich1oroethanol-l 
(3:5776). Of these two types the former occurs when the RMgX cpd. is not Gosily de- 
hydrogenated. 

With ali^atie RM^ compounds. WUh Me.MgX. [C with MeMgBr (306) (307) cf. 
(308) or MeMgl (307) (166) cf. (308) in ether gives (yields; 40% (306) (307)) 1 , 1 , 1 - 
trichloropiopaDol -2 (3:0846); note, however, that yield is profoundly inOuenced by pres, 
of certain metal salts (306), that some reduction of C to 2,2,2-trich1oroctliaiiol-l (3:5775) 
probably occurs, and that this latter is favored by use of EtOMgBr, etc. (sec 3:5775).] 
WUh EtMgX. |C with EtMgBr (309) (310) (311) or with EtMgl (166) gives both ad- 
dition and reduction leading reflectively to l,l,l-trichlorobutanol-2 (8:5955) q.v. and 

2 . 2 . 2 - tiichloroethaDol-l (3:5775) q.v.] 

WUh nrPrMgX. [C with n-PrMgBr in ether gives (21-23% yield (310)) the carbinol 
from addition, viz., l,l,l-trichloropontanol -2 [Beil. Ir419], b.p. 115° at 686 mm. (310), 
^0 1.481 (310) (corresp. acetate, b.p. 168-169” at 686 mm., corresp. benzoate, b.p. 

197-198” at 686 mm. (310)) but whether the material still unaccount^ for represents 

2.2.2- triGhloroetiiBnol (3:5775) from reduction of C has not been reported.] 

WUh iao-FrMgX. [C with iso-FrMgBr in ether gives (31^% yield (312)) the carbinol 
firom addition, viz., l,l,l-trichloro-3-methylbutanol-2 [Boil 1-392, lr(425)], b.p. 105” at 



m 


UQUIDS WITH i3f >1.U 


StSSlil 


674 AuiL, SSS ” (312) (oQireBp. acetate, b.p. 136-lS7”at 685 mm.; oorreqi. benimte 

b.p. ISO-lSr at 685 mm. (3121), but whether the material still unaccounted for lepraoenti' 
2p2,2-triGhloro6thBJM)l-l (3:5775) from reduction of C has not been reported.] 

WiA UrBuUgX, |C with n^BuMgBr in ether gives (34-36% yield (312)) the oarbindt 
from addition, vis., l,l,l-triGhlon>hexanol-2 [Bed. ls-(438)], b.p. 106° at 673 nun., ■ 
1.327 (312) (oorreq). acetate, b.p. 157-158° at 684 mm.; corresp. bensoate, b.p. 182-183* 
at 684 mm. (312)), but whether the material still unaccounted for represents 2,2,3-triQhldn)- 
etlianol-l (3:6775) from reduction of C has never been reported.] 

With higher alkyl MgX cpds. [G with TipAmMgBr (313) or with n^HexM^r (313) in 
ether gives (yields respectively 50-61% and 56-69%) the reduction product, 2,2,2-tii- 
chloroethanol-1 (3:5775); the corresponding carbinols to bo expected by addition an 
unit^rted.) 

With aimnatie RM^ compounds. With CsHsMpX. [C with CeHAMgBr in ether 
gives (70% yield |314|) (315) the expected irichloromethyUphenyl-carbinol [BeiL 
Vl-476, VIi-(237)|, m.p. 37° (155), b.p. 145° at 15 mm. (155) (corresp. acetate, m.p. 87.5* 
(155); corresp. benzoate, m.p. 97.5° (155); corresp. p-nitrobenzoate, m.p. 109° (156)).] 

Wim alksiyl Mg^ compounda Wt^ CJlJCHihfgX cpds. |C with GsHfiCHiMgCH 
(309) (310) or CfilJGCH2MgBr (166) gives both addition (309) (310) (166) and reduction 
(309) yielding fiom tlie former trichloromethyl-benzyl-carbinol, b.p. 158-160° at 18 mm. 
(166) (corresp. acetate, m.p. 110-111° (166), 109-110° (309)), together with a very small 
amount (309) of 2,2,2-trichlorocthanol-l (3:5775).] 

With cyclokexyl MgX qtds. [G with oyclohexyl MgBr (314) (316) in ether is claimed 
to give (30% yield (316)) trichloromethyl-eyclohcxyl-earbinol, b.p. 119-121° at 15 mm., 
/^o = 1.2839, no - 1.4820 (iwrresp. acetate, b.p. 173° at 680 mm.; coiTQap. benzoate, 
b.p. 210° at 683.3 min.), and also (42% yield (314)) 2,2,2-trichloroothanol-l (3:5775).] 
With various other cases. [For behavior of G with the RMgX cpds. from d-phenylethyl 
bromide, 7-phenylpropyl bromide, and 5-phenylbutyl bromide where the reaction appears 
to bo mainly reduction of C see (317).] 


Beuaviob with HGN (or Its Salts) 

Behavior with HCN. [C with strong aq. HCN refluxed several days (318) or chloral 
hydrate (3:1270) with aq. 10-12% HGN (319) (320) or with aq. 15% HGN in at. at 100° 
for 4 hrs. (321) cf. (322) gives (71% yield (.321)) j8,/9,/3-trichlorf>^hydToxypropiomtrile « 
trichlorolaclonitrile - chloral cyanohydrin [Beil. 111-288, Illi-(lll), lllr(210)], m.p. 
60-61° (318), 58-61° (321) (corresp. benzoate, m.p. 40-41° (323)); this prod, upon partial 
hydrolysis in ACOH/H2SO4 gives (324) trichlorblactamidR [Beil. 1II-2B8, lll)-(lll), 
IIl2-(210)l, m.p. 95-96° (324), or on complete hydrolysis with cone. HCl (321) (318) (320) 
gives trichlorolactic acid [Beil. 111-286, llli-(lll), 1II2-(210)], very sol. aq., but cryst, 
from ether, m.p. 118-119° (321).] 

Behavior with ECN. [C with McOH/KGN gives within 1 min. (84% yield (131)) 
methyl dicbloraacDtate (3:5655); C with EtGH/KCN similarly gives (88% yield (131)) 
ethyl diehloroacetate (3:5850); G with n^propyl alc./KCN similarly gives (70% yield 
(131)) n-propyl diehloroacetate (3:6000); for extensive discussion of this reaction see 
(131) (325) (329).] 

(For discussion of behavior of chloral hydrate (3:1270) with KCN in C^Hs see (320): 
note that chloral hydrate (3 : 1270) with NaCN + CaCOt as directed (328) is an important 
method of prepn. (88-92% yield) of dichloroacetic acid (3:6208) q.v.: note also that 
chloral hydrate (3:1270) -|- NH4OH + KGN in ether as directed (329) gives (65-78% 
yield) di^oioaoetainide (see under the acid (3:6208).] 
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[C (a09) &a0) (331) or chloral hydrate (3:1270) (332) ^vea (yidda: 64% (330), 48% 
(300), 47il% (332)} 3,3,3-Uich]oro-l|2^xypropBiie (3:5760) q.v.] 

Bbhavior with Amineb 

Widi prinmy aniiiiatic andnea. With aniline^ [C with aniliiie (333) (334), or chloral 
hydrate (3:1270) with aniline in aq. (334), givea l,l,l-trichliiro-2,2HliaiulmoethBDe 
(^,^,j9-tri<^r(NdliyUd6ne)di'«niline [Beil. XU-187, XIIi-(168]], pr. from ether/alc., 
m.p. lOT-lOS” (335), 107.^ (334), lOO-lOl" (333). — Note that the addition product to 
be expected from 1 mole C with 1 mole aniline haa not itaelf been isolated (except as a 
molecular compound with chloral hydrate (336)) since it appcaia to react immediately 
with a aeoond mole of aniline to give the above-indicated prod.] 

With aniline + hydrtaylamine, [Chloral hydrate (3:1270) (1 mole) with aniline (1 
mole) + NHaOH.HGi (3 moles) + HCl + NasSOi in aq. soln. as direct^ gives (80-91% 
yidd (337)) cf. (338) (339) isonitroaoacetanilide [^il. XlIi-(275)], m.p. 175‘’ dec. (337) 
(338) (330). — Note that tliis product with cone. H 9 SO 4 (337) (340) gives (71-78% yield 
(337)) indigo; for extension of the method tb use of other amines (and ultimately aubati- 
tuted indigos) sec (338) (341) (345|.| 

With other primary aromatic amities. The condensation of C or of chloral hydrate 
(3:1270) with many other primary aromatic amines and diamines has lieon studied but 
cannot be detailed here [for extensive review and discussion see (336) (334) (335) (342) 
(343) (344) (403)]. 

With aecondaxy iromitic ammes. With N-alkylanilines. [Chloral hydrate (3:1270) 
with AT-mothylaniline on warming givea (346) trichloromcthyl-(p-methylaminophenyl)- 
carbinol [Beil. XlII-628], m.p. 112 ^ dec.; similarly, chloral hydrate (3:1270) with N- 
ethylaniline on wanning gives (346) trichloromethyl-(p-ethy]amiaophcnyl]-carbinol 
[Beil XIll-628]. m.p. OSM 

With Af-alkyl-o-toluidinw. [Chloral hydrate (3:1270) with i^-methyl-o-toluidine + 
ZnCli gives (347) trichloromethyl-( 4 -mcthylaimiio< 3 -m 0 thy]phcnyl]-carbinol, m.p. 104- 
105”; similarly, chloral hydrate (3:1270) with iV-ethyl-o-toluLdine + ZnCb gives ( 349 ) 
trichloromethyl-( 4 H 3 thylaniino^methylphcnyl)-carbinol, m.p. 107° (for studies of nitra- 
tion (348) and bromination (349) of these two products see indie, refs.).] 

With tertiary aiomatic ommea. With Nj/i-dialkylanilineo. [C with JV,N-dimethyl- 
aniline in phenol at room temp. (350) or chloral hydrate with iV,Ar-dunethy]ani]ine + 
ZnCli on stdg. (351) (352) gives trichloromethyl-(p-dimethy]aminophenyl)-carbinol 
IBeil. XIII-6281, m.p. 111° dec. (352) (coiresp. carbinyl acetate, m.p. (352)] (for 
study of nitratian of this prod, see (348)).] 

Behaviob with Abtlbtdbazines 

With phenylfaydrazhie. [C with phenylhydraaine or chloral hydrate (3:1270) with 
oq^ pfaeaylhydrazine salts reacts (353) vigorously, but the products formed have not 
bm unambiguously charaeteiised (see also below).] 

With ^-iiitrpiriiBnylhydnzine. [Chloral hydrate (3:1270) (large excess) with p-nitro- 
pheDylhydrasine in AcOH at 100° for 10 min. undergoes a series of reactiona reaulting 
(354) in a chliiriii»'free prod., m.p. 228°, regarded (354) as l-(p-iiitn)phenyl)-3,5Klihydioxy- 
pyraa61one4-(pnitrophenylhydbrazone).] 

8,4-di^traphnylhyilrBiine. j^oral hydrate (3:1270) with 2,4-dinitrophenyl- 
hydra&ne givea oocording to conditions either or both (355) idyu^dic acid iHutrophen^- 
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bydrascoD, dSiydmAe from aq.« m.p. 191* anhsaboiaa, tD.p. 194^105* (356)j 199^ 
(366), tNT ohloroglyozd M»-(2,4^imilxopbeDylhydru in*p. 2%^ 

With firious hatoifiiated hydiaiiiieB. Owi^ to^tibe vioienoe ivitb which the product 
imtially foEmed duDompocee, behavior of C with phetiylhydruEiiie (see abo above) baa 
been little ctudied. With halogenated phenylhydrasiueB the deoosnpccitiaii la more 
moderate and has been oiEtensively examined. The nature of the produetc baa beenfoutMl 
to depend mainly upon the solvent medium: thus in aloohols the prindpal product is the 
oanespondinK substituted phenylbydraaone of the appropriate all^l ^yoxy^te; in waiter 
or AcOH, however, loss of both HiO and HQ ooeun leading to fonnaticm of the ear* 
rmponding a,aHbohloro-^-Bi 7 laaoethyleneB. 

lOhlaral h^ate (1 mole) (3:1270) with 2,4-dieblorophenylhydmsine in ethyl ale. at 
60* cpves (100% yield (357)) ethyl glyoxylate 2,4-dtchloTophenylhydTaaQDe, yellow pr.| 
m.p. 121.5°; note that other ales. (357) give oorresp. esters. — However, chloral hydrate 
(1 mole) (3 : 1270) with 2,4-dichlorophenyihydrasinc (1 mole) in AcOH at 80° (or in preeeiioe 
of NaOAc at 60°) gives (357) ff,iHliidd(Hi)-/3-(2,4^ddarobenscnea^ red |ir« 

from ale., m.p. 84.5°.] 

[For completely analogoua behavior of chloral hydrate (3:1270) with other halogenated 
phenylhydrazines, such as 2,5-dichlarophenylhydrazme (358), 2,4,5*triohlGroph8nyl* 
hydrazine (35A), 2,4,6-trichlorophenylhydrazine (359), 2,4,6-tribromophenylhydraBine 
(350), 3-bromo-4-methylphenylhydrazine (360), or 3,5-dibromD4-methylpheiiylhydraiBne 
(360), see indie, refs. — Note that a generally analogous behavior toward halogenated 
aiylhydrazines is shown by butyrchloral (3:5910) q.v. and by tribromoaoetaldehyde 
(bramsl).] 

Behaviob with AiuDBa 

(j with compounds of the amide type readily undergoee an addition reaction leading to 
products of the general form CQ|.CH(OH).NH.CX).R. ^ 

With Aliphatic Mammidc^ 

With formamide. [C (1 mole) with foimamide (1 mole) on stdg. gives (361) (362) an 
addition prod., chloralfornuunide, CQs.CH(OH).NH.CHO [Beil. 11-27, ni-(21), Us- 
(37)]j m.p. 12^126° (363), 116° (362), 115-116° (361); note that this product baa in tbs 
literature often been confused with the isomeric |9,0,/3-triGhlQroethyl carbamate, CQi.- 
GHgO.CO.NHs ("Voluntal”) [see slso under /3,/},^trichlornpthyl alcohol (3:6775)]. 
Note also that chloralformamide with aq. NaOH + AcgO (362) or with aq. NaOH + 
BzC] (364) cf. (362) undergoes bimolecular condensation with loss of HsO giving anhydro- 
chloralfonnamide [Cqi.GH(NH.CHO)]|0, m.p. 194.6-195° (362), 193° (364).] 

^th acetsmide. [C (1 mole) with acetamide (1 mde) (72) (172), or chloral hydrate 
(3:1270) (1 mole) with acetamide (1 mole), or chloralammonia with AcQ or AogO (128) 
gives chloralaoetBinide [Bed. 11-179, Ur(81)], m.p. 158-159° (362), 158° (172), 156M57° 
(72), 156° (128); this prod, with aq. N^H + Ac^O undergoes bimolecular Ices of aq. 
yidding (362) cf. (369) anhydrochloralacetamide, [CQ 9 .GH(NH.CO.GH|)|gO, m.p. 212- 
213° (362), 207° (3M). ^ For study of reduction of chloralaoetainide see O&i) (360).] 

With higher monoamideB. [For analogous candensation of 6 with propionanude, iso- 
butyramide, Ti-valeramide, n-caproamide, nrcaprylainidej and phenylaoetamide together 
with study of reduction of the several products see (367) cf. (369).] 

With Armatic Monoamidei 

With bcuiimide. [C (1 mole) with benzamide (1 mole) (172) (362) cf. (360), or ddcural 
hydrate (3:1270) with benionitrile + dry HQ (368) gives chlorslbenzamide [Bed. S- 
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209, IXi-(lOl)], m.p. 150-151” |72), 150” (362), 145” (172) (308); tius produfst with aq. 
NaOH + BzQ or AosO gives (362) by dehydrative bimoleculor oondewtioD anhydro- 
ofaloralheiiiBinidej known (362) in two fonns, higher-melting form, m.p. 100-200”, and 
lower-melting forai, m.p. 137-138”. ~ For study of reduction of ohloralbensamide see 
(366) cf. (369).] 

With toluamideB. [For condensation of C with o-, and p-toluamides see (370); for 
the behavior of the products with PCIb see (371).] 

With salicylamide. [C with salicylamide on warming directly (372) or in CHGls (373) 
gives chloral^cyLBinide, sintering at 117” and melting about 10” higher (372|; for the 
oonesp. anhydro compound (cf. above), m.p. 174-175”, see (369); for studies of chloral- 
Bslii^liiinide on cUorination (374), bromination (375), or nitration (375) see indie, refs.] 
With amides of various substitated salicylic adds. [For liehavinr of C with the amides 
of S-chlorosalicylic add (3:4745), S-chloroRalicylic acid (3:4705), and 3,5-dichloroBaliGylic 
add (3:4935) see (374) (376) (377); for behavior of € with amides of various nitrosalicylie 
acids (378) or various aminosalicylic adds (379) sec indie, refs.) 

With o-aminobenzamide (anthranilamide). [For behavior of C with anthrsnilamide 
and its relatives see (380).] 


With AmideB of Dihaaie AddB 

Note that two series of products are formed. 

With urea, [Chloral hydrate (3:1270) (1 mole) with urea (2 moles) in aq. coin, on 
stdg. 3 days at room temp, gives (66% yield (381)) (382) cf. (172) chloralurea, 5r-(d.j9,0- 
trichloro-«-hydroxyethyl)un!B [Beil. III-59, II I r (27)], erj^st. from MeOH/CoHs (381) or 
EtOH/CsHs 1:3 (382), m.p. 150” dec. (381) (382). - However, chloral hydrate (3:1270) 
(2 moieB) with urea (1 mole) in aq. HCl at room tcunp. for 3 days gives (71% yield (381 )) 
(382) cf. (383) dichloralurea |Bdl. 111-60, lllr(27), lll2-(49)l, cryst. from aq. ale., m.p. 
196” (381), 194” dec. (382), 190” (172).] 

With thiourea. [For behavior of C with thiourea pec (.383).] 

With various substituted ureas. With monorntM uted ureas. [Chloral hydrate (3 : 1 270 ) 
(2 moles) with iV-methylurca (1 mule) in aq. soln. at room temp, gives (384) 
JV^-methyl-yV'-(d,/3,)3-trichlDr(><K-hydroxycthyl) urea, m.p. 140” doc. (384). — Chloral 
hydrate (3:1270) with iV-cthylurea behaves in analogous fashion (384). ^ Chloral hydrate 
(3:1270) (2)^ moles) with iV-pheiiylurca in aq. HCl gives (84% yield (382)) 
i7-phenyl-iV'-(ftft/J-trichloro-ffl-hydroxycthyl)urea, m.p. 142” doc. (382). — For corresp. 
heavier of chloral hydrate (3:1270) with i^T-o-Uilylurea, iST-p-tolylunui, i\r-m-nitrophenyl- 
urea, and iV-p-nitrnpheiiylurea S4»! (385).] 

Wiih diBuhalituled ureas. [Chloral hydrate (3:1270) with i^iA^-duneUiylurea gives 
(384) cf. (386) N,JV-dimetbyl-i\r'-(0,^,/i-trich]onHE-hydroxyethyl)urea, cryst. from aq. 
as monohydrate, m.p. 74° dec. (384) (366), which bcoomos anhydrous on stdg., cryst. from 
sic., m.p. 157” doc. (384), 156” (386). — For analogous behavior of C with 5r,5r-diethyhirca 
giving prod., m.p. 146” dec. (384), 142” (386), sec iudic. rcfs. — C with i\r,iV-diphenylurea 
gives MialogouB prod., m.p. 170” dec. (384).] 

With unides of other dibasic acids. [For generally analogous behavior of C with oxamide 
(384), malonamide (384) (369), succinamide (369), and their relatives see indie, refs.] 

With UrethansB 

With ethyl carbsmate. [C with ethyl carbamate (*' urethane ”) in cone. HCl gives 
(387) (388) ethyl N-(i8,A/9-trichlorD-a^hydroxyethyl)cBrbamate (" chlorBlututhane ") 
[Beil. III-24, Illi-(12), Illr(22)], m.p. 103” (362) (386). - This product on btg. alone or 
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in aq. at 100 ” ngeDeratei (388) eUoral and tihyi carbamate. ^ With Ac(3 under nflu? 
it ipvce (80% yidd (387)) the oorrefip. ftfictate, m.p. 47-49”, b.p. 185” at 15 mm. (387). — 
With aq. NaOH + AcgO (362) (387) or with aq- KOH + Bad (364) ehloralurethaos 
undergoes dehydratWe bimolecular condfiiuation yielding anhydro-chloraluretbane [Beili 
Il]i-121, which exieta in both high-melting (161-162”) and low-melting (149-150^) (omia 
(362).l 

Wldi other alkyl carhamateB. [For generally analogous liehavior of C with methyl 
carbamate (362), n-propyl carbamate (389), isobutyl carbamate 9)89), iBoamyl carbamate 
(362), and menthyl carbamate (362) sec indie, refs.] 

(g) Preliminaiy testa for C; Owing to the length of the text of this compoundi a brief 
summary of the tents most significant as preliminary indications is given here; for 
details refer back os indicated and also see chloral hydrate (3:1270). 

C reduces NH^/AgNOa and Fchling's soln. but only on warming (see above under 
oxidn. of C). — (j gives fuchsin-aldehyde test with Scliiff's reagent (but chloral hydrate 
(3:1270) does noi).~C with* cone. H 2 SO 4 readily polymerizes (see above under 
polymerization of C). with aq. or ale. alkali on wanning undergoes hydrolytic 
cleavage to CHGb (3:50.'i0) + alkali formate (sre above undei* beliavior of C with 
alkalies); therefore, C with ale. alkali + aniline gives characteristic odor of phenyl 
isocyanide. 

Tricfaloroacetaldioxime; m.p. 56” (135). [See above under behavior of C with 

hydroxylamiue.] 

Trichloroacetaldehyde phenylhydrazone; imrepo^d. [See above under behavior 

of G with sjylhydrazinoB.] 

Trichliiroacetaldehyde ^-nitrophenylhydrazone: unreiiorted. [See alx)ve under 

behavior of C with arylhydrazines.] 

Trichloroacetaldehyde 2,4-dimtrophe&ylhydrazone; a prod, of m.p. 131° has been 

claimed (390) but could not be confirmed (391). [See also above under behavior of 
G with arylhydrazineB.l 

Trichloroacetaldehyde semicarbazone: unreported. [Note that chloral hydrate 
(3:1270) with semicarbazide in aq. (392) (394) cf. (393) or chloral ethylalcoholate 
(3:0860) with semicarbazide m ale. (392) gives an addn. prod., m.p. 90”, which on 
boilg. with aq. yields (392) glyoxylic acid scmicarbazonD [Bcil. 111-600, lIlt-(209) 
Ul2-(389)|, m.p. 235-236” (392), 235-238” (393), 207” (395), 206-208” dec. (396), 
202-203° (397), 202” dec. (394) (note that these results may represent two stereoiso- 
mcric forms (397)).] 
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8:5210 l,IJ)ICHLOBOBUTADIEnS-l,l Cl Q CACIt 

HiC^dl-dl^aCHa 


Bed. SJI. 12 


B.P.e8’ stTNinm. (1) (2) Df = 1.1B2B (1) n? - 1.4800 (1) 

41-48° at 81mm. (1) 

40-42° at 81mm. (3) 


[For prepn. of C (86% yidd |1|) from l,2,&^chlorobuteDB-3 (2,3,4-trichlorobutene-l) 
(8:9064) with exocBS MeOH/KOH at 10-15° see |1) (2); for formn. (together with other 
producte) from 1,2,3,4-tetrBeblorobutaiie (3:1760) with MeOH/KOH at 10-18° see (1) 
(2); from chloioprene (3:7080) by oddn. of IGl fullowed by treatment with ale. KOH (3),] 
C polymerises oomplctely withb 24 his. at room temp., in about 40 min. at 85-00°; this 
is about 10 times as fast as ehloropxene (3: 7080) and 7000 times as fast as isoprene (1:8020). 
The polymer is a white opaque tou^ hard mass, non-plastic and laclcmg extensibility. 
It is insol. in and separates from liquid 0 but is partly soluble in CHGa (1). The poly- 
merisation is inhibited by hydioquinone and accelerated by bensoyl peroxide (2). 
CdoesnoflUreactwiULmaleic anhydride (1; 0625) or wi^ 1,4-naphthoquinone (1:0040). 


Slim fl) CsTotherB, Bfirchet, J. Am. Chm. Soe. U, 2004-3008 (1033). (2) Garotben, Borehsh 
U.S. 1,065,310, July 3, 1034; Cmt. 1015, 1 3724; CU. 18, 6716 (1034). (3) Fetror, J, €hn. Chm 
{UJSoSoR.) Uk 155-158 (1043); C.A. 18, 1466-1467 (1044). 



a4S LIQUIDS Yltm Df > 1.U SiSMS-SUHIM 

a;MNI MSIBOVZSCBIXLCIlcniDB CAQilCl BdLSJT.flS 

CH|0CBHC*O 


EP.M* (1| 1^-1.1871 i$-l.«t845<a 

8«H(l*«t « tm. (2) 

IFor imtm. of C from metlioxyaeetic add (1: 10B6) with SOCIi (yielda: 70% (1), 4S% 
(2|) 866 indie, refs, (note that best yield » obtd. with 10% hm than 1 mole SOCk fl) 
since deavage of the methoxy group u thus minimiied) ; from methoxyacetic add anhydride 
[BeiL llli-(02)l with GOCli (3:5000) at 160” under reduced pjneaa. over CaCh on pottioe 
see (3); from i^oromethyl methyl ether (3:70S5) oontg. 4.67% dislvd. ZnCla on shthing 
with CO at 25^° and 275-625 pounds preas. for B his. see (4).] 

[C with ales. + pyridine in GHOi aoln. ipveB (1) conosp. eaten; for reaotn. of C wHh 
bensyl ale. (1:6480), with i9-phenylethyl ac. (1:6505), oitronellbl, or geranioL (1:6270) 
see ID; with menthd (1:5040) Bee |5|; for study of rate of reaotn. of C with ben^ ale. 
(1:6460), cydohexaniil (1:6415), or dhylene chlorohydrin (3:5552) in dioxane aofaL see 
|2).l 

fi on hydrolysis yields methoxyacetic acid (1 : 1065); for the amide, anilide, and other 
derive, ooiresp. to C see methoxyacetic acid (1:1065). 

6:5215 (D Rothatein, BvU. soc. ehim. (4) 51, 640 (1032). (2) Leimu. Ber. 75, 1044, 1050 (1057). 
(a) StdlmBiin, French 765,075, Aug. 1, 1035; Cent. IMS, II 3301. (4) Rrott (to du Pont Co.), 
U.B. 2,064.264. June 16. 1037; Cent. 1M7. 11 2261; CJl. 81, 5363 (1037). |5) Rub, Smith, 
/. Chm. Soc. 167, 2101 (1025). 


3:5230 l,8,8-TRlCHLORO-8-(CHLOROMSTHyL)- CftHaCli 
BUTAIIB 


CHi-Cl 

CHr-CH— i— CH, 

(k (1)1 (k 


B.P. lOa-lM" (1) 
108-103° (2) 


- 1.3007 (2) 


- 1.4133 (1) 



BeHaiLlO 


IJiOlS (S) 
1.61036 (8> 
1.6083 (1) 


[For prepn. of from 3-chloro-2-(Ghloromethyl)butenr-l (3:9206) with Cb + NaHOOi 
at 0" (M% yield) see (1); for formn. from other sourceB aee |2).] 

[C with ale. KOH gives (2| (by loss of 1 HCl) l,3-dichlori>-2-(chloromethyL)butene-l 
(3:02Q1) and (by further loss of 1 HG or perhaps 2 HCl from C) also l-chloro-2*(cblon>- . 
mB&yl)butadiene-l,3 (3:01B5).] 

C on hydrolysis with aq. K|GOi + KOH yields (2) an alcohol. 

8:5868 |1) Tuhefaenko, /. Gm. Chm. iU.S.S.R.) 6, 1232-1246 (1038); Cent. 1181, H 4222; 
C.A, 88, 4190 (1030). <2) Tiehchenku, /. Gen, Chm. iU.S.S.R.) 6, 1116-1132 (1036); Cent 
1887, 1 673; C.A. 81. 1003 (1037). 


3:5235 CHLOROACBm CBLORIDB CHr-CM> G|H|OCla 




BJ. 106.0° atTSOniiiL (1> Of • l-UM (1|; i# 
104.7-106.8° (21 1.4177 (4) 

108-108° ttTIOiBm. (3) 


BaiLn-189 
ni.( 8#^ 
q,-(i83) 

-1.4641 (1); 
1.4588 (4( 



itiM 


CHLOItOACGTVL CHLORIDE 


(For prepn. of C from chlctfoaoetie acid (3:1370) with FGU |3| (40), or in HGl atm. 
under prem. at 160” ( 6 ), or with ZnCl 2 (07% yidd (7)) eee indie, reffl.; with FsOb + fiCl 
ps at 200” Bee ( 6 ); with SOCh (yidda: 05% (9), 55% (10), 50% |7|) (11) see indie, rofa.; 
with benioyl chloride (3:6240) (yield 71-76%) me (12); with ozdyl dicUoride (3:5060) 
(80% yield) eee (3); with phosgene (3:5000) over activated carbon at 200” see (13); with 
beniotriofaloiide (3:6540) + Zn(jli at 80-M° (80% yidd) Bee (14); with Cl| + S 1 CI 2 
(05% yield (15)) or Cli + lower ddorides of sulfur + FeClj, SnGli, etc., at 50-60” (82% 
yidd (16)) see indie, refs.] 

[For prepn. of G from chloroacetic acid anhydride (3:0730) with oxalyl diddoridc 
(3:6060) aee (3); from ketene with NOCl sec (17); from ajjB-dichlcirovinyl ethyl ether 
(3:5540) + HQ gas see (18); from a,/3-dichlornethylene + O 2 in pres, of Br^ or cone. 
H1SO4 see (19); from acetyl chloride (3:7065) with Cls in sunlight ( 20 ) or in CCI 4 in u.v. 
li^t ( 21 ) or in proa, of I 2 ( 22 ) see indie, refs.; from oHsliloroethyl chloroacetate on htg. 
with 0 . 02 % ZnCla see (23); from 2-(chloroacetoxy)hexene-l vith HCl gas see (24), from 
CHiQi (3:5020) + AlQa + CO gas at 200 ° and 900 utm. aee (4l).| 

C on htg. with NaaCOs (25) or with KNCa (31% yield (26)) gives chloroacetic add 
anhydride (3:0730) q.v., m.p. ^ C treated at —5” with HI gas gives ( 68 % yield (27)) 
chloroaeetyl iodide, b.p. 36.5” at 4 mm. (27). [For behavior of G with HBr gas see (40).] 

C with MeOH yields (28) methyl chloroacetate (3:5585), b.p. 131”; C with EtOH (29) 
or with triethyl orthofonnaie (1 : 3241) at 100-110° (90% yidd (30)) gives ethyl cbloroace- 
tate (3:6700), b.p. 144”. 

[C with ethylene + AlCli gives (small yidd (31)) l,4-dichlorobutanone-2, b.p. 63-65° 
at 3 mm. (31). — C with C|He + AIGI 3 gives (32) (^-chluroaGetophenone (phcnacyl chloride) 
(3:1212); C with tnrdichlorobenzene (3:5960) + AlCla gi^ (33) 2,4rdich]orophenacyl 
ehloride [Beil. VlI-283], m.p. 57” (33); C with biphenyl + MCla gives (77% yidd (34)) 
p-phenylphenacyl chloride (3:3934), m.p. 122-123° (34); C with naphthalene -f AlCls 
in CS| gives (35) cf. (36) chloromcthyl ^-naphthyl ketone.) 

[C with large excess (4 moles) MeMgBr or MeMgl gives (48-51 % yidd (37)) (38) 
2-methylbutand-3 (1:6170); G with large excess CgHbMgBr in ether gives (31% yield 
(39)) 1,2,2-triphenylethanDl-l [BeU. V1-T21], m.p. 87.5-88.5° (39); note that the isomeric 
14i2-triphenylethanol-l [Beil. Vl]-(354)] has almost same m.p., vis., 89°.] 

C hydrolyaes with aq. yidding chloroacetic acid (3: 1370) q.v. — For the amide, anilide, 
p4oluididB, and other derive, corresp. to C see chloroacetic acid (3:1370). 


IsffIM (1) Martin, Partington, J. Chm. Soe. 1836^ 162. (2) Cheng, Z. phynik, Ckm. B-N, 
296 (1934). (3) Adams, Ulioh, /. Am. Chm. Hoc. 43, 604. 606 (1920). (4) Vanderstichele, 
J. Chm. Soc. ISS, 122B (1923). (5) de Wilde, Ann. 136, 372-373 (1864). (6) ScheuUe. Ger. 
261,806. Oct. 8, 1912; Cent. 1612, II 1503-1504. (7) Clark, Bell, Trann. Roy. Soc. Canada 
(31) 87, 111 97-103 (1933). (6) Fraiikland, Patterson, J. Clum. Soc. 73, 190 (I8OH). (O) Barnett, 
Chm. Nmoa 122, 220-221 (1921) ; CerU. 1221, U1 403. (10) MvMaeter, Ahuiaiin, /. Am. Chm. 
Bob. 56 , 146 (1028). 

(11) Bdeseken, Rec. trav. chiim. 82, 5 (1913). (12) Brown, /. Am. Chem. Soc. N, 1325-1328 
(1938). (13) Hochstetter, Ger. 283,896, April 27, 1915; Cent. 1815, I 1190. (14) Rabcewici- 
Zuhkoweki, Roetniki Chm. 6 , 526-527 (1929); Cfn(. 1926, U 2767; C.A. 24, 61 (1930). (15) 
Read, J, Am. Chm. Soe. 44, 1751 Note (1922). (16) Britton (to Dow Chem. Co.), U.8. 1,805,162, 
May 12, 1931; Cent. 1611, II 631; C.A. 26, 3670 (1931). (17) Deakiu, Wilsmore, J. Chm. Soc. 
17, 1977 (1010). (18) Consortium fUr Elektroebem. Ind., Ger. 222,194, May 19, 1010; Cent. 
1616, 1 1090. (19) Consortium fbr Elektrochem. Ind., Ger. 340,872, Sept. 19, 1921 ; Cent. IM, 
IV UOl. (20) Wurts, Ann. cMm. (3) 49, 00 (1857). 

(21) Benrath, Hertd, Z. wub. Phot. 28, 35 (1924). (22) Jasukowitsch, Zfil. fOr Chmie 1868, 
234. (28) Soc. UdiieB Chimiques Rhoue-Poulenc, Brit. 329,721, June 19, 1930; Cent. IM, II 
1611. (24) Slanina, Hennion, J. Am. Chem. Soc. 56, 856 (1937). (25) Patterson, Ber. IS, 
211-212 (1906). (26) Diels, Okada, Ber. 44, 3335 (1011). (27) Gustus, Stevens, /. Am, Chaau 
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Bat. II, 37$ (1133). (38) M«)rw, Ber. B, nS2.1U8 (1871). ZV) WiDai, Amt, MW JMrtlt 
(1BS7). (30) L«T«miint, CmpU rrad. IN, S$2 (103^. 

(31) Camdl, Smith, J. Am. CAem. Sm. U, 372-373 (1B33). |32| Friadd, Onfla, Am. Mm. 
(1)1,507(1884). (33) Kunnkell, 3«r. M, 1702-1703 (MOT). (3^ Savar, Loiqr, /. dm. (Mm. 
Sue. M, 3420-2431 (1034). (3S) Morgan, Stanley, J. See. CAani. Ind. 44, 404.T (102Q. (38) 
Widmaa, Bar. U, 011 (1018). (37) Duataa, Jockaon, Spam, J. Am. Chem. Soe. IW 1480-14N 

(1041). (38) Hamy, Compt. rand. 141, 24 (1307). (30) Boyle,' MeKonaia, MitebeQ, Ar. 2W 
2160 1037). (40)ABchan,Bar.4l,2ie8(18]3). 

(41) Theobald (to du Font Co.) U.S. 2,378,048, June 12, 1045; C.il. 10, 4085 (104$). 


3* 3343 JifiH,-DICiiLORODIMJtTMYL E'i HitH BmL I ■ 333 

(bta-(Chloromethyl) ether) aCH2.0.CHja Ii-(805) 

l^-(3d3) 


B.P.105’ (1)(2)(8) 1.313(1) - 1.483 (3) 

104-106” (3) Dj;* = 1.338 (2) 

108-106' (4) 


liq. fumg. in moiat air. 

C alowly in cold and rapidly in warm aq. owing to hydrolyBU to formaldehyde 
(1:0145) + HQ. [Fur quant, atudy aee (5).] 

[For prepn. from form^ (1:0145), paraformaldehyde (1:0080) (05% yield (0)), or 
hexamethylenetetramine + chloroaulfonic ac. -|- cone. H1SO4 aee (6) (7);frompanfoiina|dB- 
hyde (1:0080) -|- cone. H1SO4 -|- HQ gaa (85% yield (8|) aee (8); for prepn. from dimethyl 
ether by chlorination see (0) (10).| 

[For uae in production of halogenated higher ethers by addn. to olefins see (11).] 


1:5245 (1) Begnault, Am. 34, 31 (1840). (2) Brochet, ^nn. cAtm. (7) M, 207 (1807). (3) 
Graaei, Maaelli, Oaa. cAtm. Hal. 28, II 485 (1898). (4) Litterarliied, Am. ON, 116 (IBW). 
(6) Bahme, Ber. 74, 248-256 (1941); C.A. 36, 3972-3973 (1941). (6) Stephen, Short, Gladdine, 
J. Chan. Sue. 117, 513- 615 (1920). (7) Carr, J. Soe. Chtm. Ind. 18, 468R (1919). (8) Schiwidar, 
Angew. Chtm. II, 274 (1938). (9) Salaborg, Womti (to du Font, U.8. 2,066,400, Dec. 22, 1636; 
C.A. 11, 1046 (1937); Cent. 1087, I 8715. (10) Booth (to Wwtinghouse Electric Co.), HB, 
2,060,905. Jon. 5, 1937; C.A. 31, 1037 (1937); Omt. 1117, 1 3529. 

(11) Scott (to du Font), U-B. 2,024,749, Dec. 17, 1935; Brit. 423,520; C.A.tB, 1067 (1036) ;C.4. 
20, 4374 (1986). 


3:3270 1,14-TRICHLOROPROPAITB C!Ht.CHi.CQ( CiHtOi Bdl.8Jl.lO 
(" Kthylchlorofoim ") 

B.P. 106.3-108.3° (4) > 1.287 (1) 

106-107' (1) (2) 

[Fur prepn. from 1,1-dicbloroproiiene-l 0:5120) HQ AlQi at 5-10* see (1) (2) 
(4).] 

[The eompd. listed in Bed. 1-106 as C ia erroneous (1) (3).] 

I:nn (1) Levine, Cass (to du Font), British 503,615, May 11, 1930; Cent. MM, U 1572. (2) 
Levine, Casa (to du Pont), UB. 2.179B1B, Nov. 7, 1930; C.A. 34. 1336 (1040). (3) Van Aikal, 
Bee. taf. ehim. U, 1101 (1932). (4) Henne, Whaley, /..Bm. CAnn. 3x. 14, 1157 (1042). 
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k 

lIli-( 0) 
inr(ll) 

B,P. 109P-1O7' il 780 nin. (1) 

DL* - L485 (1| 

r#- 14256 |2) 

107‘ (8) 

106.0' ' (2) 
104-107' (3) 

62.5-68' at 100 mm. (1) 

DL* - 1.450 (2) 
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obo lUchlaromethyl chlarrfannaie (3:5315).] 

ColorlesB lachrymatory oil. ~ Note that C eannot by distillation be completely separated 
from diehlorometfayl chloroformate (3:5315); the constants listed above are on samplea 
oontg. (1) about 9% of the latteii or (3| about 7% of dichloromethyl chloroformate + 
2% dimethyl carbonate. 

A mixt. of C with dichloromethyl chloroformate (3 : 5315) has been employed as a chem. 
warfare agent under the names K-Stoff/' ** Palite ** |6|. — [For studies of physiological 
action see |4) (5); for action on plant tissue see (7).] 

[For prepn. of C from methyl chloroformate (3:5075) or from methyl formate (1 : 1000) 
with C3i under various conditions see (1 ) (2) cf. (6) (8) |9|.| 

C with aq. at ord. temp, or more rapidly on boilg. or C with aq. alk. in cold undergoes 
hydrolyns (1) yielding fonnaldehyde (1:0145) + 2 HCl + COj; fay detn. via oxidn. with 
la + NaOH of the formaldehyde so produced C may be quant, estimated cf. (10) (6); note 
also that this hydrolysis to formaldehyde distinguishes C from various other closely related 
compounds, e.g., methyl chlorofonnate (3:5075), dichloromethyl chlorofonnatc (3:5315), 
triehloromethyl chlorofonnate (“ Diphosgene ”) (3:5516)| trichloromethyl trichloroaoetate 
(3:0200), {itV (trichloromethyl) carbonate (“Triphoegene'') (3:1915), or phosgene 
(3:5000). 

C (1 mde) with Nal (2 moles) in dry acetone at 20° (11) liberates la also yielding fonnsl- 
dahyde (1:0145) + CO, but the reaction is not quantitative proceeding only to about 70% 
thfloretioal (11); hut C with dry Nal at 90-100” gives (1) CO + CQa. Note that C with 
liBr in dry acetone does not (11) liberate bfomine; in this respect C is like methyl chloro- 
formate (3:6075) but different from dichloromethyl chloroformate (3:6315) and trichloro- 
methyl cUorafonuate ("Diphosgene”) (3:5515). 

[fi with FhCli or AlCli dec. rapidly at 70” (1) (12) yielding phosgene (3:6000) and 
formaldehyde (1:0145).] 

[C with methyl hydrogen sulfate gives (13) methyl chlorosulfonate, fonnaldehyde, 
COi -H HQ; C with chlorosulfonjc acid at 100° for 4 his. gives (13) chloromethyl chloro- 
sulfonate + COa + HQ; C with dimethyl sulfate gives (78% yield (18)] methyl chloro- 
BoVonate.] 

[C with alooholB or C with alkali salts of phenols reacts as an acid chlorine yielding (0) 
the oorresp. alkyl or aryl clilofromethyl carbonates (1).] 

[C with K phenyloyanamide also reacts as an add chloiide giving (14) chloromethyl 
N-oyano-N-pfamylcarbamate, m.p. 48”.] 

(1) Eling, Florentin, Ludear. Bohmuti, Compt. rmd. 199, 1040-1047 (lOlB) ; Ann. cMm. 
(9) 11, 44-59 (1920). (2) Origuard, Bivat, Urbsin, Cmpi. md. 199, 107^1077 (1910); Ann. 
dim. (9) 11^ 240-248 (1920). |3) Herbst, KoBoidehm. 19, 9SM31 (1927). (4) van 

Nieuwenbwg, Chm, Wtdddad 19, '326 ‘(19^> (5) Fedsr, Cimpi, rmd. mc. Oid. 199, 22^224 
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(inn; CtM. im. i uu: ca. m, 5371 aaao). 4s) atrtm, “ tiw vtr gm**,” pp. 

Ua-iM, D. Vaa Nottniid Cp., tae., Mtw York Cily, 1040. |7{ Gwrin, Loraund, Cbmpi. 
rend, lilt 401-401 (1020). Id) Hood, Miurdoak, J, PKpt. CAm. tt, 500-611 ( 1019 ). (0) 
Hantwbd. J. prukt. Chm. (3) M, 104-107, 212 (1687). (10) DeUpiiw, HuU. eoe. eUm. (4) K 
10-46 (1030). 

(11) Ferrot, BintUer, BvU. lee. eUn. (6) I, 057-068 (1036); Cempl. rend, m, 34-87 (ISM. 
(13) Klini, Hoiwtin, Comp(. rend. Ml, 1166 (1010). (13) XriA, Alokieerr, /. An. CAem. 
(VS^Ji.) I. 726-720 (1032); CaU. MB, 11 1666; CJi. », 3426-3427 (1033). (14) IVmt, 
BiecUor, Alii. eee. ind. Htinaui, Ml, 168-173 (1037) ; Cmt IWT, H 374; [C-d. M, 9037 (IMS)). 

8:5il80 lil-DICHLOHOFROPBHE-l CHr-CH><IH CtHeC^ SelLl-dBB) 
(a, 7 -DiohIoropropyleiie; JL L Ii— 


T-cblorosUyl chloride) ' 

Ji 


Ir(lTW) 

Hi^har-boilg* 


lU-O” 

(1) 

Hi” = 1.317 (1) 

tiT 1.4789 (1) 

stereolsonwr 






Lower-boUg. 

B.P. 

104.3* 

(1) 

Hi” > 1.834 (1) 

- L4688 (1) 

stmoiaomjM 






Ordinary C 

B.P. 

110’ 

114) 

Hi‘ = 1.818 (5) 




100-110' 

(2) 





109’ 

(3) 

- 1.888 (2) 

- 1.4785 (2) 



107-109' 

(4) 





107-108’ 

(31) 





106' 

(6) 





105.8-100’ 

(6) 





105-106' at 710 mm. 

(7) 




[iSee ttlio ^,Miehlorapropene-i (3:5140).] 

Note that C haa frequently been given the extremely unfortunate designation 
chloroallyl chloride/' a firactioe which has often led to cnnfusion with 2j3-dich]oropropeiie-l 
(3 : 6190). — Note furthennore that, in addition to existing in eta and trona- configuraikuiBf 
the structure C also represents the synionic mesomer of 3,3-dichl[iropropcnB-l (3:614D); 
reactions of either mesomer may under certain conditions lead also to derivatives of the 
other. ^ Finally note further that in all reports prior to 1944 the material desi^iated 
as C was in all probability a mixture of the two geometrical Btereounmen. 

Cl is B colorleBS oil with odor suggesting chloroform (4). 

[For prepn. of the two geometrical sierGnisomers by rareful fractional distillation of 
a higbigUMiilg. fraction obtd. from the chlorination of propylene in the semi-commL pr^, 
of allyl chloride (and oontg. abt. 60% C + 30% l,2HlichloropropBne (3:5200)) see (1).] 

[For prepn. of ord. C from l,3-dichloropropandI-2 {0 ^^ -dichloioisopropyl ale.) (“ ^yoerol 
tHliohlorohydiin") (3:6986) by elimination of H2O with FOCU (yields: 76% |4), 64% 
|7)p 34r^9% (8)) (5) or with FsOb (3) ( 6) (10) (14) in CcHe (30-40% yield (4)) see indio. 
refs.; note that none of the other conventional dehydrating agents (such as ^% H1FO4 
cone. HiBOii KHSO4J SeXHs, FClt (11), POi, ZnC}l2) lii BjOs or anhydrous oxklie acid) 
pves satiafaetoiy results (4); for prepn. of C from 0 ,^ -dichloroisopropyl bensenesulfonata 
by htg. at 240-250° (77% yield) see (9).] 

[For foimn. of ord. C from 3-Ghloropropen-2-ol-l (3:5820) i^th Pda see (12); from 1^24- 
tricbloroprcpane (3:5840) with NaOH (yielding (6) 12% G accompanied by 70% 2,8- 
diehloropropene-l (3:5190)] cf. (13) |5|; from acrolein (1:0115) with Pda (yield 82% 
C aooompuiied by 16% of the mesomerie l,l-dichloropropeiie-2 (3:5140) and also some 
l,l,8*4richloropropane (3:5660) (12)) cf. (14); from 3|3^chliiropropene-l (3:5140) by 
bmneriaation with oonc. Hd in 8.t. at 100° (14) see in^c. refs.] 
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[For me BB nil dieurfeetimt of the mixt. of 6 with l, 2 -dichlot 0 |iropeiie obtiL in idbiiu- 
faetiire of allyl chloride by chlorination of propylene see (15); for use of C in prepn. of 
oell]ii]iise ethen see (16).] 

Rencdoiiie Involring unutunted linkage of C. [C with Qi adds 1 mole halogen yiddiim 
(HI l,l,2,3^tetrBchloropropBne (3:6035)i b.p. 172-180” cor. at 766.6 mm. (14|.] — G 
with Br^ adda 1 mole halogen giving (72.7% yield (9|) (5) (3) (17) l,2-dibromo-lj3-di- 
ohlnropropane [Beil. 1-112], b.p. 212“ (3). 216-217“ ( 9 ). 220-221” [17), 220-225” | 6 ). 

(C with fumg. HCl in a.t. at 150” blackena but doea not add HCL (5).] 

ReaetiimB involving the one reactive chlorine atom of C. Note that the 2 chlorine 
atoms in C poesesB very different reactivities; that attached to tlie carbon directly connected 
with the double bond is inert, while the chlorine attached to the carbon in /9-relationship 
to the unsaturated linkage is extremely reactive. 

[C with aq. KOH (1 mole) boiled for 30 hrs. (14), or boiled with 10% aq. NaaCOi (sli^t 
excess) for 2 his. (1 ), or shaken with aq. silver oxide at room temp, for 24 hrs. (small yield 
(12|) gives 3-chloropropen-2-ol-l (l-chloropropen-l-ol-3) ( 7 -Ghlornallyl alcohol) (3:5^); 
note that the high-boilg. stereoisomer of C gives (76% yield (1)) the high-boilg. stereoisomer 
of the resultant ale., while the low-boilg. stereoisomer of C gives (81% yield | 1 |) the low- 
boilg. stereoisomer of the resultant ale.; note also that aq. NaOll effects from the resultant 
T-chlomallyl ale. the removal of HCl and also causes polymerisation (1) so that use of 
hydrolytic conditions as mild as possible is desirable.] — [For reactn. of C with NaSH or 
NatSseellSI.] 

l(j with Na alcoholates, NaOR, replaces the rcacti\^ cldorine atom by the alkoxy residue 
yidding t»«liloroallyl alkyl ethers of general formula RO-OHr— CH-GHCl: e.g., C 
with NaOMe refluxed 4 hrs. gives ( 12 ) l-chloro-d-methoxypropene-l, b.p. 107-108”, 
J^l « 1.032, n? = IMI (12) (note proximity of b.p. to that of ord. G) (for study of 
kinetics of this reactn. see (19)); C with NaOEt refluxed for 4 firs. ( 12 ) or C with ale. 
KOH (5) yields l-chlnro-3-ethoxypropene-l IBeil. 1-439], b,p. 126-127", DL® = 1.018, 
n!? " 1.438 ( 12 ); for coircsp. reactns. of C with Na derivs. of benzyl ale. (1:6480), 
fdienylethyl ale. (1:6505), 7 -phenyl-n-propyl ale. (1:6520), and ciunamyl ale. (1:5920^ 
together with physical consts. of prods, see ( 20 ).] 

[C with alkali metal phenolates replaces the reactive chlorine atom by the aryloxy 
le^ue yielding di-chloroallyl aryl ethers of general formula RO.CH 2 .GH=GHC]: e.g., 
C with Na phenolate in abs. ale. refluxed hr. ( 21 ), or C with phenol (1:1420) -|- dry 
KiCOs in boilg. acetone ( 8 ), gives (yields: 75% (21), 72% ( 8 |) iv-^oroallyl phenyl ether, 
b.p. 120-121” at 20 mm. (21), 122-127” at 27 mm. ( 8 ), Djf ^ 1.146 (21), nj? - 1.5421 
( 8 ), ni) « 1.5447 (21); for corresp. reactn. with salts id o-cresol (1:1400) (21), m-cresol 
(1:1730) (21), THsresol (1:1410) (21) ( 8 ), carvacrol (1:1760) (21), thymol (1:1430) (21), 
/Huphthol (1:1540) (21), hydroquinone (1:1590) (21), and several other phenols (21) 
see indie, rofa. ^ Note that these bHddoroallyl aryl ethers upon treatment with Bri do 
not add halogen to the unsatd. linkage but instead undergo cleavage; e.g., ur-chloroallyl 
phenyl ether (above) in GHGs with B 12 (1 mole) at 0”*yidds ( 22 ) phenol (1:1420) + 
p 4 )romophenoi + 3-bromo-l-chloTopropene*l (see below) + bi-chloroallyl p-bromophenyl 
ether, b.p. 153” at 13 mm., 1.521, n}} s 1.5785 ( 22 ). — Note furthermore that these 
ii>-ehloroallyl siyl ethen with HBr or HI do not add hydrogen halide to the unsaturated 
ride fibrin but instead undergo cleavage sinilBr to that with halogens; e.g., bHddoroallyl 
phenyl ether in AeOH with HBr gas (1 mole) gives (70% yield (23|) S-bromo-l-chlorQ- 
propene-l, lachrymatory oil, b.p. 130” at 760 mm., Dl^ ^ 1.670, s 1.5255 (23); 
similaily aetion HI yields (23) l-ohloro-3-iodopropene-l, lachrymatory oil, b.p. 162” at 
760 mm. ri. dec., 58” at 19 mm., DS'^ » 2.029, nh^ » 1.5993 (23).] 

[C with pbeniilB under suitable oonditions can also react to effect direct mirfftitf dkenylar 



655 , LIQUIDS WITH I^>L16 

/ 

tkm! «.g.) € with phBBdl (1 : 1420) + Na in CA refiniEBd far 17 hn. ipvea (17% yieU W) 
o-(rchloroaUyl)pheii 0 l, b.p. 151-156^ at 31 mm., ng - 1.5638 ( 8 ) (bgIiAIo in alk.), » 
ocnwaiiied by Bome nHShloraaOyl phenyl ether (incMil. alk.) (see above).] 

[C with phenol ethers imderisoes Friedcl-Crafts reactn. of the reactive halogen atimi wHh 
lesultant introduction of the (iHshloroallyl group into the aromatic nucleus: e.g., C (1 mok) 
with anisole (1:7446) (10 moles) + AlCls gives (70% yield (24)) l-(cHdilorQBll^)- 4 - 
methojcybensene, b.p. 126^ at 15 mm. (24); C (1 mole) with pyrocatechol dimethyl 
(veratrole) (1:7660) (2 moles) + Zn dust (1 g.) (AlCla unsuitable) gives l-(tf-cfaloniaflyl)- 
3 , 4 Hlimethoxybcnzene, b.p. 162° at 15 mm., « 1.168, n]S = 1.551 (24); C with pyMk 
gdol trimethyl ether (1:7145) similarly yields l-((H:hloitfaUyl)3,4,5-tnmetboiybeiiiOBti, 
b.p. 174’’ at 15 mm., =: 1.176, « 1.539 (24). - Note that such cHsUoiuallyl aryl 

ethers (1 mole) upon treatment ^4th KOIl (3 moles) in an alcohol K'.OH (S motes) give 
(by TCactn. of the nHshlorine and rcarr. or vice versa) substituted cmnamyl ethera of the 
type I 10 .CbH 4 .CH = CH.CH 20 R^, used for prepn. of various natural prods. (24).] 

[6 with aromatic hydrocarbons undergoes I'riedel-Crofts reactn. of the reactive halogen 
atom with rcnultant intniduction of the ciHshloroallyl group into the aromatic nudoue 
e.g., C with CgHb + AlCla yields (25) y-chloroallylbenzenc (l-chlonHS-phenylpropeile-l} 
(3'8737) (ace below) ; for analogous n^actions of G with toluene (1:7405), o-x^dene (l;74dQ}j 
tn^xylene (1:7420), 7 >-xylene (1:7415), ethylbenzene (1:7410), cumene (1:7440), pseudo* 
cumene (1:7470), mcsitylene (1:7455), p-eymenc (1:7505), etc., see (25). —Note that 
the resultant y-chloroollyl hydrocarbons add Btb normsUy (26) to the unsaid. Bnkago 
(diff. from bHshloroallyl aryl others (above) which undergo cleavage); e.g., THshloroallyl- 
benzene (above) with Brs gives y-chlorM, 7 'dibrom(M^prnpylbenzene, b.p. 160° at 12 
mm., 1 ) 4 " » 1.727, uj? => 1.611 (26) (for use of this prod, in prepn. of hydrocinnaiDalde- 
hyde (1 :0225) -see (35).)J 

[The diiert actn. of C with NII 3 appears to be unreportod; however, C with KSCN 
followed by alk. hydrolytic cleavage is doimed (27) to yield the expected 7 -chloroallyl- 
amine. — C with methylamine (3 moles) in CbHb gives (53% yield (28)) N-metbyWHshloro- 
aJlylamine [Beil. lV 2 -( 668 ]], b.p. 125'’ (fi.PkOH, m.p. 91° (28)), accompanied by a little 
Af-methyWjts-( 7 -chlnroallyl)aminc [Beil. IVXWiS)], b.p. 88 ° at 16 mm. (28). — C with 
diethylamine reacts vigoniusly and on making alkaline gives (75% yield (29)) (12) N,N^ 
diethyl-r^hlnroallylaminc [Beil. IV 2 -( 668 ) 1 , b.p. 57-58° at 17 mm. (12), 56° at 9 mm. 
(29) (B.HC1, pi. from acetone, m.p. 221 ° (29); B.PkOH, ndls. from aq., m.p. 78° (29)» 
91° (12); fl-HaPtCle, m.p. 169-170° (12)). — For reactns. of C with tertiary amines, e.g., 
with MeaN (29), EtaN (29), or pyridine (19), see indie, refs.] 
iC (1 mole) with aniline (2 moles) in CsHs under reflux ppts. aniline hydiocUoridB and 
from the solvent gives ( 6 S% yield (30)) N-phenyl-THjhloroallylainine, b.p. 137° at 13 mm., 
= 1.1456, nil - 1-590 (30) ; fur analogous roactns. of C ^ith o-toluidino and nv-toluidiDC 
see (30).] 

|G with excess CaBr 2 refluxed for 40 his. ( 12 ) or actn. of HBr on oKhloroallyL aryl ethen 
(23) (discussed above) gives (58% yield ( 12 )) 34 )rQmo-l-chloropropene-l (consts. given 
above); sinularly C with excess powdered Calf shaken at room temp, for 20 his. gives 
(65% yield (12)) (14) l-chlor(h 3 -iodopropcne-l (consts. given above).] 

|C with NaOAc in AcOH at 110 ° for 10 his. ppts. NaQ (70% theoiy (12)) and gives 
(50% yidd ( 12 )) THjhloroallyl acetate [BeiL 11-136], b.p. 15fr-159° ( 10 ), b.p. 57° at 15 mm., 
DL^ = 1.140, ni^ = 1.444 (12).] 

C reacts very slowly if at all with most metals: e.g., C with & dust in boilg. fusetenw 
or C with Mg in dry ether (even in pres, of If, EtBr, or HgClf) is inert (12); however, C 
with Na in tetralin ( 1 :7SS0) reacts violently pving oniy EBseoos produets <12), passiUy 
inohiding aUene (iirapadieDe-1,2) et. (3( (31). 
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iC naeto rauUly «ith ujd MgBr opds., irith iqiawiMiit of iti aatiTS balafn atom 
by tbe alyl rascal: C irith C|H|MgBr in tbineiie (M) or eUut (32) fivai (aim, 100% 

yield (20)) yHAloroallylbemane (l-dloro^pheDyl-pnqiene'l (3:8737), b.p. 70* at 18 mm. 
(821, Djf - 1,073 (20), ni> - 1 J>45 (26). — For analogouB leaotna. of C with o-tol^, 
]»ptalyl-, p-oumyl-, 2«ymyl-, p^voiaophenyl-, and pHnatboigrphenyl-M^ epda. aeo (26); 
for eonaap. leaetn. of C with aHupht^l MgBr aee (34). — For reactn. of C with n^fnopyl 
MgBr 006(2).] 

(For reactn. of C with diethyl aodiomalonato giving (20% yield (4)) diethyl rchlanh 
diyinadonate, with diethyl diaodiomalottate giving (32% yield (4)) diethyl Ka-(7-obloro' 
Bllyl)nulonate, or with diethyl aadio^thyi-malonate giving (20% yield (4)) diethyl y 
BWnmelly lj'thyl^iielnnate aee iudio. reft.] 

I (1) Hatoli, Moore, J. Am. Chm. 8ae. M, 288-287 (1944). (2) Kirrmann, Grard, Cempt. 
Mad. IN, 876-878 (lO.’IO). (3) Hartemtoin. J. prakt. Ohm. (2) 7, 306-314 (1873). (4) Hill, 
FiMhar, /. Am. Chm. Sx. 44, 2382-26BS (1922). (S) Friedel. Silva, Compl. rend. 78, 81-86 
(16^. (6) Bun, Ue/mi/t Zaptskt Leningrad Qoeudaret [Ini*., Ser, Khim. Sank, 1, 3-37 (1938); 
Ciid. IM, II 366; C.A. », 3755 (1036). (7) Bert. Doner, BuU. ex. ctim. (4) 19^ 1673-1576 
(1926). (8) Hurd, Webb, J. Am. Chm. Sx. 58, 2161-2193 (1936). (O) F61di, Her. N, 659- 
660 (1927). (10) MartinoS, Her. 8, 1318-1310 (1875). 

(11) Berthelot, Luoa, Ann. etim. (3) N, 437-438 (1868). (12) Kimoann, Pacaud, Doaqua, 
Bull. aoc. Aim. (5) 1. 860-871 (1934). (13) Reboul, Ann. etim. (3) 80, 37-38 (1860). (14) 
van llomburch,.i>iifi. ex. Aim. (2) M, 649-557 (1881); (2) 17, 68-103 (1882). (16) Carter, 
Sdmot f7, 383-384 (1943). (16) du Pont Co., Brit. 429,949, July 11, 1636; CmL lOM, 1 4068; 
CXn. 7073 (1935). (17) Reboul, Ann. Svppl. 1. 231 (1861). (18) Lilienfeld, French 758,369, 
Jan. 16, 1034; CaU. 1114, 1 3653. (19) Tronow, Uareebewiteeh, J. Buee. Bhye.-Chm. Sot. M, 
727-739 (1027) ; Cent. 19M, 1 2924. (20) Doriec, Compt. md. IN, 1325-1327 (1933) . 

(21) Bart, Compt. rend. IN. 1565-1567 (1031) ; Cent. lOU, 11 2318. (22) Bert, Andor, Cmpt. 
mad. IN, 1979-1081 (1932); Cent. INI, I 3429. (23) Bert. Andor, Compt. rend. IN, 722-724 
(1032); Cent. UN, I 2447. (24) Bert, Compt. rend. 911, 797-798 (1941); Cent. 1N9, II 15M; 
C.A. 87. 4710 (1643). (25) Bert. Compt. rend. 911, 619-620 (1941) ; Cent. 1949, II 30; C.A. 97, 
4373 (1043). (26) Bert, BvU. ex. Aim. (4) 97, 879-881 (1926); Cmpl. rend. IN, 1604-1506 
(1926). (27) I.G., Dutch 52,449, May 16. 1642; Cent. 1N9, II 1180. (28) von Braun, KUhn, 
Waieniantol, Ann. 4N, 254-265 (1926). (29) Ingold, Rothetein, J. Chm. Sx. 19N, 11-12. 
(30) Dorier, Compt. rend. 109, 16n-1678 (1933); Cent. 19U, II 1020; C.A. 97, 4222 (1033). 

(31) Behai, Ann. ehim. (6) II, 363-366 (1889). (32) von Braun, Kflhn, Her. 68, 2171 (1025). 

(33) Bert, Dorier, Compt. rend. 191, 332-333 (1930); Cent. UN, H 2376; C.A. 94, 5736 (1030). 

( 34 ) Bert, Dorier, Butt. eoe. cUm. (4) 17, 1600-1602 (1025). (35) Bert, Compt. rmd. 915, 356- 
357 (1042); C.A. U, 3633 (1944). 


3:59BO DKIHLOROACETYL CHLORIDE 


CI 1 CH.CM) ChHOCli 

(!» 


Bed. n- 304 
IIi-( 09) 
llr(lOO) 


B.F. 108’ (1) 

lOT-lOB’ (2) 

106-107’ (3) (4) 

106.1-107.1’ at 789 mm. |5) 

Oil with penetrating odor; fnmea in moiat air. 

{For piepn. of C from diehloroaeetic acid (3:6208) with FCIi (2), with HCI 00 -|- 
(7), with BOGli (poor yield apparently becauae of much formation (9) of diebloro«oetio 
anfaydiide (3:6430)) (8) (0) (10) (11), witii benaoyl chloride (3:6240) ('ra% yield (4)), or 
with benaotriehloride (3:6540) (12) (13) eee indie. lefa.; for piepn. of C from trieUaro- 
ethylene (3:6170) by photoohemical ozi^ (14) (16) (16) (8) (17) eee indie, lefa.; for 
|Mpn. of C from pentaeblomethane (3:SB80) with fumg. HiSQi at 60-60’ aee (18); for 
pnpn. of C frian ajl-diehlonivinyl ethyl ether (3:6640) by actn. of Ch aee (19) (M).] 
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iC «Ub itoidMb |n«i eornqL 8B(m ^ atnito Ilf ttte cf lOaoho^ IM 
teieta. d C mth vaiioai eulxd^dnta) (22) ■itdvith«eQ|diiM(28)flt»iti^ nli.;G -f 
fihwil jiddi (20) phenyl diefalaroaeBtete, m.p. 4S‘, h^t. 2474* ear- (20); C wUkfi’Ufkltbai 
ykUa (20) d^uphtiiyl dicbhiroeckate, m-p. 92-03* (tt).] 

[fi an wuming with Aldi yielda (24) (26) l,l,l,2,2,3,ihcfitaGUaropriipuie (3:0200) 4- 

daorofora (3:6050) + (X) + HCL] 

[C tmtod with HI BV at - 5 * pves ( 58 % yield ( 5 )) diohloroeeetyl iodidei b-p. 04 - 
64 . 5 * at 15 mm. ( 5 ).] 

C with aq. hydrolyses very rapidly yidding ^ddoroseetie add ( 3 : 6208 ) q.v.) for the 
amide, anili^, p-toluidide, and other derive, coitesp. to C see dichloroBeelie add (3 :0200}. 

lilM (1) BroDoh, Nixon, J. Am. Chm. Sat, 68, 249e-ajS01 (1836). (2) Otto, Beckurto, Bar. 
It, 1618-1619 (1881). (3) Erdmann, J. prab. Chan. (3) 86, 78-88 (1912). (t) Binwa, /. 
Am. Chm. Sot. 88, 1325-1328 (1838). (5) Gustus, Stsvnu, J. An. Chm. Sat. 66, 374<077 
(1883). (6) Vandentichele, J. Chm. Sac. lit, 1228 (1823). (7) FTanUand, Pattemm, /. 
Chm. Ste, 78, 187 (1888). (8) Bdeeeken, Aw. tm. cAtm. M, 98-108 (1910). (8) BlaisS, BdL 
lae, ehiim, (4) 16, 729 (1814). jlO) Carr6, libennBim, Compl. rmt. Ill, 1423 (1034). 

(11) Clark, BoU, TVonr. Aoy. Apb. Can. (3) 17, lU 87-103 (1833). (12) MlUs (to Dow Chan. 
Co.), U.S. 1,021,767, Aue. 8, 1933; CetU. IMI, U 2595; C.A. 17, 6085 (1033). (13) Milk (to 
Dow Chem. Co.), U.& 1,865,566, July 3, 1834; Cent. 1N4, U 2888; C.A. W. 6474 (1934). {l4 
MflUer, Ehrmann, Arr. 1^ 2207-2210 (1936). (IS) Mikllar, Schumaoher, Z. Chm. 

B47, 365-373 (1037). (16) Miillnr, Hehuinachor, Z. Elettroehm. 41, 807-808 (1837). (IT) 
Conaordum fOr Elektrouhnn. lud., Ger. 391,674, Mar. 3, 1924; Cent, lilt, II 887; Qm. 340472, 
Bent. 19, 1921; CerU. IMl, IV llOl; Fnneh 706,320, June 23, 1931; Cml. im, 11 1488. (1^ 
Chem. Fahrik Weiler-ter-Meer, Ger. 362,748, Oct. 31, 1922; Cent. IM, II 406. (18) MeKle. 
J. Chm. Soe. lit, 2214-2216 (1923). (20) Crompton, Triffott, J. Chm. Sat. Ill, 1874-1876 
(1921). - ^ , 

(21) Leimu, Bet. if, 1046 (1937). (22) BeU, /. Ctom. Aoe. IMt, 1188-1182. (23) Barnett, 
J. Sot. Chm. Ind. 41, T-253-256, 274 (1821). (24) Hef. 8, p. 108. (26) BOeeeksn, Pitoa CM. 
1111,1466. 


3:5300 Ijl-DICHLORO-a-METBYLPROPENS-l CHi CeHiOi 
(a,»-DiohloroiBobutylene) H|C— (!j=CCl* 


BeU. 1-300 
Ir— 


B.P. 108.7-100.1° (1) « 1.440 (3) 

108-109° (2) 

107.5-108.5* (3) 


Note: C by virtue of aUylic tranapoeition may yield derivatives of its synionie isomer 
l,3-didilori>-2-inethylpropene-l (3:5590) q.v. 

[For prepn. of C from ri,/9,8-trichloro-(er-butyl aoetate (3:0180) (85% yidd (3) (2)) or 
from 5,8,84rieh]oro4er-butid alcohol (“ Chloretrae ”) (3:2662) (very poor yidd (1)) 
with &‘dust in ale. see (1) (2) (3); for )u«pn. of C from l,l,l-trichlar(>-2hroaifr-2<4iiethyl- 
propane by htg. in quinoUne (2), or from l,l,l,Sl-tetiachlore-24nethy(piopBiie (3:47^) 
by htg. with K in tetralin (5% yidd (2)), see (2).] 

C wtUi Bri yidds (2) l,2<dibromo-l,l-diehhiro-24nethylpropBiie, m.p. 200° (a.t.) (2). 


lilM (1) Bniyne, Davie, Onise, Pkyeik. 2. It, 720 (1832). (2) Jacob, AuO. tac. dim. (6) 
7, 581-680 (1940) ;C.A. It, 3507 (1842). (3) Favorekii, Jodteoh, CM. 181^ 1 778. (4) Jositaeh, 
CM. UM, I 606. 
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DIVISION B, SECTION 1 
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a:«310 DICHLOROACBXilLDlHyDE ETHYL fieil.I-6U 

ALCOHOLATE Cl OH Ii— 

(Dichloroaoetaldehyde ethyl I i ^ Ia-( 677 ) 

hemiiicetal) 

a H 

B.P, 109.3-111*’ (1| = 1.314 (1) 


Oil, spar. sol. aq. or but misc. with ale., CbHb, CHCk. 

[For prepn. of 0 from dichloroaccliildehyde (3:5180) with a limited amt. abs. EtOH 
see (1).] 

6 readily changes to dichloroaoetaldehydc dicthylacetal (8:6110), b.p. 184°, and di- 
chloroaoetaldehyde hydrate (3:1085), m.p. 56°. 

Cwithboilg. aq. HCl yields (l)2,2-dichloroetlianol-l (3:5745) + acetaldehyde (1:0100). 
C with powdered KCN (1 mole) in EtOH at 20° for 5 min., then poured into aq., Ki\'cs 
(38% yield (2)) ethyl chloroacetate (3:5700), b.p. 144°. 

[For condenaatioDB of C with phenol (3), p-nitrophenul (3), p-hydroxybenzoic acid (4), 
or jHiiethoxybenzoic acid (6) to yield substituted benzdiosdns see indie, refs.] 

G in AcOH on wanning with 2 moles phenyUiydrazine yields (5| glyoxal bi's-phenylosa- 
Bone, yd. pi. from boilg. ale., m.p. lOO-l?!** (5). 

I:SI1# |l) Oddo, Mameli, Giuz. e/itm. iUil. 3S, II 399-408 (1903). (2) Chuttuway, Irving, J. 
CKm. Sac. IMl, 1042-1043. (3) Chattawuy, Morris, J. Chm. Soc. 1928, 3241-3246. |4) 
Chattaway, Farinholt, J. Chm. Soc. 1931, 1737-1740. (5) Chattaway, Farindt, J. Chm. Son. 
1919 , 90. (6) Chattaway, Fariuholt, J. Chetn. Soc. 1131, 1828-1834. 


3:8318 DICHLOROMETHYL CHLOROFORMATE C2HO2CI8 Bed. m — 


(Dichloromethyl chlorocarbonate) 

CljCII-0-C=0 

in,.( 6) 



Ai 


BJ». 110-111** 

■t 760 mm. (U 

Di! = 1.558 (2) 

njf 1.44320 (2) 

111** 

12) 

Di* > IJtOO (1) 


114** 

|4) 


84^88° 

BtlOOmm. (1) 



46*’ 

■teomm. (2) 



Bee also text. 





[iSm ohu (Mortimnak (3:5275).] 

ColorlesB lachrymatory oil. — Note that C cannot by distillation be completely separated 
from chloromethyl chloroformate (3:5275); the constants listed above from (2) represent 
prepDB. contg. about 2.5% cliloromethyl chloroformate (3:5275). * 

A mixt. of C vrith chloromethyl chloroformate (3:5275) has been employed as a chem. 
warfare agent under the names ** K-Stoff ” or *' Palite ’’ (3). 

[For prepn. of C from methyl chlomfonnate (3:5075) or from methyl formate (1:1000) 
with Oil under various conditions see |1| (2) cf. (3) (4).] 

C with aq. at ord. temp, or more rapidly on boilg., or C with aq. alk. in cold, undergoes 
hydrolyBiB (1) yidding quantitatively CO + COi + 3HC1; note that formaldehyde b 
not formed [dif. from chloromethyl cUoroformate (3:5275)]. 

C (1 mole) with Nal (2 mdes] in dry acetone at 20° (5) liberates both Is and CO quant. 
aocQiding to the equation 2C ^ Ig + 2CO + 2NaGl + HCl Icompare behavior of methyl 
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uhlurofunnate (3:5075) which pveB no Is and that of diiorotaifithyl ehlorofiimBto (8:6275) 
triohloromethyl ohlorofonnate ("diphofigeiiQ ”) (3; 5515), and M^Ctriohlorameftby])* 
carbonate (*' triphoBgcne (3:1915) all of which $]bo give Is]. — fi with NaBr or liBr 
in dry acetone Itehavea in analogouB faidiion (5) setting free Bis; in this reapect 6 ia hke 
trichlaroniethyl chloroformate C' diphoagene ”) (3:5516) but unlike methyl cUorafoniiate 
(3:5075) or chloromethyl chloroformate (3:5275). 

[€! with FeCli or AlGb dec. even in cold or rapidly at 80*^ giving (1) phoagene (3: 5000) 4* 
COj+ Hai 

[C with aq. aodium phenulate reacts as an acid clJoride giving (1) dicdilnrometfayl phenyl 
carbonate, b.p. 124-125*’ at 14 nun., m.p. 14.5** (1).] 

[C with aniline in aq. or GiHs givea (1) both jV,A^-diphenylurea and fonnaniiide.] 

8:6115 (l) KlinR, Florentiii, Laasdoiir. Schmuti» Compt. rend, 188, 1046-1047 (1919); Ann. cIMm. 
(H) 18, 44-59 (1920). (2) Grignard, Bivat. Urbaiu, Compt. rend, 188, 1074-1077 (1919); Ann. 
chim. (9) 18, 24R-251 (1920). Sartori, “ The War Gasea,” pp. 104-109, 123-124, D. Van 
Nostrand Go., Inc., Now York City, 1940. (4) Hood, Murdook, J. Phya. Chem. 21, 608-511 
(1919). (5) Ferret, Bicrliler, Compt rend. 208, H6 (1936) BuU. see. cAtm. (5) 8, 350 (1836). 


3:6320 dil^-CHLOROPROPIONTL CHLORIDE Cl CsH^QCls 

CHt-cIj 0=0 

^ da 


BdLn-349 

n- 


B.P. 110.7 111.2° atTeOmm. (1) = 1.2861 (1) » 1.43066 (1) 

109-110° at 74*111111.(2) 

107-110° (3) 


[For prepn.'of C from o-chloruprupionic acid (3; 6125) with SOCI2 aee (1|; from propionic 
acid (1 : 1025) with iSOsCls + Is (4) (no j3-nhloroprnpionyl chloride being fonned) or with 
SOsCls + BssOs in CCI4 (45% yield C + 55% yield ^-chloropropionyl chloride (3:6680)) 
ace (4); from propionyl chloride (.‘S:7170) with Ck + la (45% yield (3)) (5) aee indie, 
refa.; from calcium lactate (6) or anhydrous lactic acid (1:0400) (7) with PCls aee indie, 
refs.] 

C on hydrolyaia with aq. yields a-chloropropionic acid (3:6126); for the amide, anilide, 
77-toluiiUde, and other derive, correap. to C see 3:6125. 


3:6888 (1) Leimu, Ber. 78, 1040 (1037). (2) Hextry, Compt rend. 188, 116 (1885); /. prakt. 
Chem. (2) U, 127 (1K85). (3) Wolffenstoin, Relle, Ber. 41, 736 (1008). (4) EStaraaoh, Brown, 
J. Am, dhtm, Soc, 88, 927-928 (1940). (5) Michael, Ber. 84, 4035. 4037 (1901). (6) Wurtl, 
Ann. 187, 194 (1858). (7) BrUU, Ber. 8, 35 (1876). 
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BaHI. 85 

(imfpm.-Trich](iroethBiiej 
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Jr(M) 

ebloroethylidene (di)obloridB) 



Ii-(55) 

BJ». 

F.P. 

Ui U1 




[114.S'’ ttm.Tnm. 

(1)] -87.4° (S) 

- 1.4345(13] 


1.47345 (7) 

114* atTOTimiL 

(13) -86.6° (11) 



114* BtTUiAm. 

( 2 ) -a6JI° (5) 

Af - 1.443 

(2) 


1.4708 (12) 

llS.7S”ttTa0fflin. 

(3) 

1.4416(13) 


1.47064 (8) 

118.65' at T60 mm. 

(4) 

1.4411 

(8) 



118.5° itTeOmm. 

(S) (6) 





113.5° 

(7) 





113.3" cor. at 760 mm. (8) 





113.2" 

(B) 





112.3-118" 

110) 






Care must be taken to avoid oonfiuion of C with the isomeric l,ljl-trichlotoethaiie 
(3 : 5085). G is now comml. prod, in (J.S. (14). 

MISCELLANEOUS PHYSICAL PROPERTIES 

VaiioUB BOlttbili^ rdaticmdiipB. C is almost insol. aq. : e.R., 100 g. aq. at 0” dis. 0.466 g. 
C, at 20" 0.436 g. C, at 35" 0.458 g. C, at 55" 0.532 g. C (15). — [For soly. of aq. in C at 0", 
25^ and 30" (as detd. by Karl ^her reagt.) see (16).] 

[For soly. of HCl gu in C at various temps, and prcfv». see (10).] 

[For soly. of Ij in C aw (17).] 

Binaiy systems contg. C. (See also below under uses of C.) C + l,2<lichloroethano 
(ethylene ^chloride}' (3:5130): for f.p./compn. data, eutectic f.p. —79" (11), and for 
D and vapar/hq. equil. (13), see indie, refs. 

Azeotropes contg. C. C with EtOH (1:6130) forms a con8t.-bQilg. mixt., b.p. 77.8" 
(4), 77.3"‘(6} at 760 mm., contg. 35 (6), 30 (4) wt. % C. 

Other ^yiical props. [For study of thermal conductivity of C see (18).] 

USES OF e 

C is now widely used as industrial solvent and in other ways [e.g., for use of C (40%) 
1,1,1-trichlQroethane (3:5085) + 20% pet. hydrocarbons as dry-cleaners' solv. see (19); 
for use of C + ethylene dichloride (3:51^) as hair wash see (20); for use of C + n-heptane 
(1:8575), C + cyclohexane (1:8405), or C + CnHs (1:7400) as test mixts. for detn. of 
number of theoret. pi. in fractionating columns sec (21); for use of C in dewaxing of oils 
see (22)1. 

PHYSIOLOGICAL ACTION AND TOXICITY 

Full treatment of this topic is beyond the scope of this work [however, for lead references 
see (23) (24) (26) (26) (27) (67). ~ For study of C as anthelmintic see (28)]. 

PREPARATION OF C 

Fran vin^ chloride (8:7010). (See also below under acetylene.) [For prepn. of C 
from vinyl chloride with Cb at 0^" in light or at 180-250" in absrace of light or solv. 
see (29) (30) (31) cf. (32); for study of photochemical addn. of Ch to vinyl chloride yielding 
C see (33).] 

From lyS-dichlaroethyiene (8:0080). [For prepn. of C from 1,2-dichloroethylene by 
addn. of HQ ^ at 30-40" in pres, of AlCli (88% yield) see (34) (37) (note that 1,1|2,3,4- 
pentadalorobutBJQe (3:0760) is also obtd. as a by-product (35)).] 



401 LUIODB WnS Sip > U15 

from (iBiyUtoe (ODdUtfUe) (lj;«W}. (Far fonaa. of fi ftw 

etbS^lidene (di)diloride with BbQi (3 wt. parte) on leftiu^aee 136M 
^rom IfS-dicUitfoetlim (ethylaae (dl)cUorida) <8:0180). piapiL of C froei 
ethylene (di)chlQride with Cl| in ultea-yiolet lig^t at 60^ (38) |39| or 26* |40)| or with 
Gli + auitable cat. at not above 60** (41), or C (as liquid) with Qi (7), or with cii in 
of AlCl|/NaCl/FeGi at 300-426^ as directed |42|| or with SQiCb + tim dibauo^ 
peroxide refluxed 2 hie. in dark (12) (yields: SO% (41), 70% (40) (12), 60% (42)), see indie, 
refs.] 

From ethylene. [For prepn. or fomin. of C from ethylene with Q| + eat. see i|43) 
(44) (45) (46) (47).] 

Fhim acetylene. PF'or prepn. of C from acetylene with HCl + Cli + cat. {dfMtbtbw 
via fomin. of vinyl chloride (and Bubeequent addn. of Ch as above) see (48) (30).] 

From other sources. [For formn. of C as by-prod, of prepn. of chloral (3:^10) ise 
(40); for prepn. of C from 2,2-dichloroethanol-l (3:6746) with PCIk (50), or from w,d- 
dichloroethyl dilorofoTmate by loss of (X) under influence of AlCli (61), see indie* refs.; 
for formur of C from trichloroethylene (3:5170) with HI for 2 weeks in sunlight eec (68).] 

CHEMICAL BEHAVIOR OF G 

Dehydrochlorination. C under suitable conditions may lose HQ in either or both of 
two modes yielding either or both 1,1-dichloroothylene (vinylidene (di)ch]oride) (3: 6006) 
or a mixt. of the stereoisomcric 1,2-dichloroethylenB^ (3:5030). — [E.g., C with ale. KOH 
(52) (53) (54), or with excess aq. Ca(OH )2 at 70-80'^ (55) (56), or with aq. or ale. NHs (67), 
or even with Ea in ether (58) gives (>iclils: 100% (57), 90% (55) (56)) l,l-dichloraethy]iei»B 
(3:5005). — On the other hand, C pyrolyzed at 400** over pumice contg. CXiQz (69) is 
claimed to give mainly 1,2-dichloroethylcne (3:50.30). — Note also that C with IlileOH 
over AI 2 OJ at 290° gives (60) a mixt. of both prods, together with MeCl (3 : 7005).] 

[Note in this connection that C with aq. + Zn, Fe, or A1 at 100-120” under press, yields 
(61) vinyl chloride (3:7010); perhaps this occurs by way of the above dichloroethylenes 
as intennediate.] 

Halogenathm of C, Chlofinatim. [C with Ch + AlClg at 70-80” yields (62) 1, 1,2,2- 
tetrachloroelhane _ (acetylene tetrachloride) (3 : 5750) .] 

Fluannation. [C with IlgF 2 under press, at 140° gives (63) 50% l,2^ichloro-l-flubro- 
ethane + 10% 2-ch]oiio-l,1-diiluoroethanc; for behavior of C with SbFs + at 160°, 
with SbF| + SbCU, or with SbFaCb see (63).] 

Behavior of C with other inorganic reactants. [C with alkali hydroxide on fusion at 
260-800° yields (64) salts of ^ycdic acid (1:0430).] 

Behavior of C with organic reactants. [C with 1,2-dichloroethylene (3:5030) -h 1% 
AlCla at 35-40” for 5 days yields (37) a mixt. of two stereoisomeric l,l,2,3,4Hpentachloro<- 
butanes, viz., the liq. isomer (3:9068) and the solid isomer (3:0750). — C + triohloro* 
ethylene (3:6170) + 1-2%, AKXs at 40° for 7 days yields (37) l,l,l,4,4-pentBchlorobutene-2 
(3:9054).] 

[6 with CbHi + AlQj gives (31 % yield (65)) 1,1,2-triphonylcthaDc, b.p. 211* at 14 mm., 
accompanied by diphcnylmethane and 1,2-diphenylcthyleno (stilbeno).] 

[C with CsHfiMgBr in toluene does not react even at 100* (66).] 

Ckmunent on Fujiwsn reaction. C docs not respond to Fujiwara leactn. (pyridine + 
NaOH) (23). 

1:5811 (1) Pierre, Ann. 81, 127 (1851). (2) Mumford, Phillips. J. Chm. Soe. IMfl, 159. (3) 
Staedel, Ber. 15, 2663 (1682). (4) Lecat, Ann. aoe. «ct. Brumsaes 47, 1, 112 (1927); Cent. till. 
II 1677. (5) TunmermanB. Bull. 8oe. ehim. Edg. 57, 334-343 (1013) ; Cm. 1514^ 1 616. (0) 
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Leeat, " L'AMOiniiiaaB,’’ 101B, p, 84> (7) Hbhud, BuB. Chm. See. Japan 1^ SBS-^SBB (19Si). 
|8) Hodm, Hubbard, J. il«. CUtn, Bee. fS, 404 (1B86). |B) KAhlrauiob, K6ppl, Uonalal\. 4i, 
107 (10) Hamai, Butt. Chm. See. Japan It, 307-211 (1035). 

(11) Timinviiiaiii, Vaawlovoky, BvU. me. Aim. Bdg. iS, SOS (1031). (12) Kharawdi, Brown, 
J. 4m. Chm. 8 k. n, 2146 (1939). (13) Fortnov, Seferovich, IVam. Slate Ind. Applied Chm. 
(U.SJ.B.) n. Bl-BO (1036); not in Cent.; C.A. IB, 7272 (1035). (14) McLun, Chm. Bng. 
Nem to, 421 (1044). (16) van Arkel, Vlea, See. trae. Aim. SS, 410 (1030). (10) Btavermiui, 
Bk. toe. dnm. It, 830-841 (1041); Cent. IIU, 1 1352; C.A. 17, 2638 (1043). (17) MarKOtdiea, 
Hinnor, FiriedniaDn, Z. anorg. allgm. Chm. 187, B7-90 (1024). (18) Batea, Uanard, Falnur, 
Itid. Bag, Chm. ^ 376-376 (1041). (10) ParkburHt (to Standard Oil of California), U.8. 

I, 048,045, Ibb. 20, 1034; Cent. UU, II 803; CA. W, 2024 (1034). (20) Cathalu, lYaiich 508,618, 
Deo. 18, 1025; Cent, IBM, 1 2752, not in CA. 

(21) Staga, Sdniltia, Oai u. KehtedS, 90-05 (1944) ; C.A. 18,6134(1044). (22) Sliamlea Specialty 
Co., n«ioh 801483; Aug. 7, 1030, Cent. 1187, 1 203; CA. II, 535 (1037). (23) Barrett, Cumdiig- 
ham, Johnaton, J. Ind. Hyg. Toxieel. M, 479-480 (1939). (24) von Oettingon, J. Ind. Byg. 
rooieol, II; 308-309 (1937). (25) Schwander, Arch, GewrrhepathiiL Gewcrbrhyg. 7, 109-110 
(1030); Canf. IMt; n 1331; not in C.A. (26) Baramiu, Bond, Quart. J. Pham. Pharmacol. 7, 
205-214 (1034); Cent. 1114, II 2550; r.A. 28, 6104 (IKiO). (27) Laaarev. ArcA. eipll. Path. 
Phamakol. Ul, 19-24 (1920) ; Cent. 1120, II 451 ; C.A. IS, 3074 (1931). (2B) W'lisht, Hrbaffar, 
Am. J. Byg. II, 372-374 (1932). (29) Broet, LaiiRe (to I.G.), U.S. 1,M3,358, 1,833,303, Nov. 
24, 1031; C.A. H, 1301 (1932): Ger. 489,454, Jan. 17, 10.30; (Cent. IM, 1 3829; CA. 24, 2145 
(1030)]: Brtt. 208,084, Nov. 28, 1928; Cent. IKI, 1 1396; C.A. 22, 2724 (1920). (30) I.U., 
Fnnch 600,665, Sept. 24, 1030; Cent, im, 1 1104; C.A. 25, 1204 (1031); Brit. 349,097, March 11, 
1029; C.A. M, 6314 (1032); not in Cmt. 

(31) Conaorthun fOr Elektroohcni. Ind., French 690,767, Sept. 25, 193(1; Cent, till, I 1164; 
C.A. M, 1264 (1031). (32) Bilti, Brr. 15, 3526-3527 (1902). (.33) Schmiti, Schumacher, Z. 
phyiik. Chm. B-S2, 73-80 (1942). (34) Friue, Bee. tree. cAtm. 45, 80-81 (1V2C). (35) MUIer, 
H6nn, J. praJcl. Chm. (2) 131, 280-290 (1932). (.36) Mcjrcr, Midler, J. prakl. Chm. (2) 41, 
174-175 (1802). (37) Frina, Km. Irat. ehim. 56, 119-125 (1937). (.38) Ciileman, Moore (to 
Dow Cham. Co.), 0.8. 2,174,737, Oct. 3, 1939; C.A. 14, 779 (1040). (39) r’limpaeniu dee Frod. 
Chim. d'Alaie, ate., French 804,491, Oct. 24, 1936; Cmt. 1127, I 1545; C.A. 31, 3509 (1937). 
(40) Meier, Ger. 522,059, April 20, 1931 , [Cmt. IHl, 1 3607J ; C.A. 26, 3670 (1931) . IVench 655,930, 
Apd 25, 1929; Cent. IKM, II 1347; C.A. 23, 3931 (1929). 

(41) Jung, Zimmermann, Ger. 545,993, Marrh H, 1032; Crot. 1112, I 2893; C.A. 21, 3.320 
(1932). (42) Reilly (to Dow Chem. Co.), U.S. 2,140,540, Dec. 20, 1938; Cent. INI, I 3625; 

C. A. II, 2540 (1939). (43) Gavat, Ber. 71, 1115-1118 (1943); C.A. 38, 4901 (1944). (44) 
Oidev, SSomtl Dikhloretan INI, 18-20; C.A. U, 2523 (1042). (45) Bi^, Zieler, Z. aiiffcui. 
Chem. 41, 233-235 (1930). (46) Stowart, Smith, J. Am. Chem. Buc. 51, 3082-31195 11929). 

(47) Aakenaay, IleUer, Ger. 549,341, April 26, 19:12; Cnif. 1N3, II 286; C.A. M, 38117 (1932). 

(48) I.G., French 687,307, Aug. 7, 1030; Cmt. IBH, 11 3637; C.A. 25, 715 (1931); Bnt. 344,592, 
Jan. 81, 1920; C.A. M, 155 (1032) ; notin Cent. (49) Kraemer, Ber. 1, 261 (1870). (50) Delacre, 
Cempl. rend. IM, 1186 (1887). 

(51) MOUer, Ann. 258, 58 (1890). (52) Brackway, Beach, Fauling, J. Am. Chm. See. 57, 
2605 (1N5). (63) Regnault, J. pralU. Chem. (1) 18, 82-85 (1839); Ann. eAtm. (2) N, 155- 
159 (1838). (.54) Klimont, CAem. Zig. If, 521 (1022). (55) I.G., Brit. 349,872, July 2, 1931; 
Cmt. INI, II 1191; C.A. M, 5314 (T032); French 702,391, Apiil 7, 1931; Cent. INI, D 1191; 
CA. M, 4286 (1931) ; Gar. 529,604, July 4, 1020; CA . 25, 6178 (1931) ; not in Cmt. (50) Howell 
(to Imp. Chem. Ind.. Ltd.), Brit. 534,733, Marrh 17, 1941; C.A. M, 1336 (1042). (57) Bngel, 
RiiQ. eqe. ehtm. (2) 48, 97 (1887). (58) Brunner, Brandenburg, Ber, II, 1497-1490 (1877); 

II, 01-62 (1878). (59) Hermann, Baum (to Conaortium fOr Elektrorhem. Ind.), U.S. 1,921,879, 
Au|. 8, 1N3; [C.A. 27, 5086 (1933)], not in Cent..- CTCr, 570,954, Feb. 22, 19:t3; C.A. 27, 4252 
(1083); not in Cent.: l!>ench 694,054, Nov. 28, 1930; Cent. INI, 1 1514; |C.A. 21, 1843 (1931)]. 
(60) I.O., Fkench 805,663, Nov. 24. 1036; Cent. 1H7, 1 2258; IC.A. II, 4.346 (1037)]. 

(61) LG., Ger. 626,309, May 21, 1931 ; Cmt. HU, II 1055; C.A . 25, 4012 (1031) ; French 703,767, 
May 6, 1931; Cent. INI, II 1065; [C.A. 28, 4557 (1931)]. (62) Taurikh, 7>nne. State /net. 
Applied Chem. (CdS.S.£.) M, 77-80 (1935); C.A. M, 7272 (1935); not in Cent. (63) Hanne, 
Ranoll, J. Am. Cheat. See. 58, 880-890 (1936). (64) Stroaacker, Felton (to Dow Cham. Co.), 

D. 8. 1,884,354, Oct. 25, 1932; Cent. 1888, 1 307; [C.A. 27, 1006 (1033)]. (65) Bert, Compf. rend. 
•U, 702-793 (1041); Cent. 1142, U 1785; C.A. N, 4065 (1943). (66) Bert, BidL eoe. ehim. (4) 
N, 1173 (1927). (87) Lehman, Bchmidt-Kahl, Arch. Byg. BakL 111, 131-268 (1N6); C.A. 
U, 477 (INT) ; not in CA. (68) Eharaach, Nortop,. Mayo, J. Org. Chm. 8^ 49-60 (103D. 
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8:88« MrB-lWCHIAROFROIWnU a«D-CQ-CSi C^HgCb BalLl.MO 
(l,l,l>TViebloro])ropen»-2) Ij— 

Ir- 

BJ>. UJ. 

n4-U5‘itTWiiim.(l) -SO* PI Z)B-lMB(l) - U8S7 P) 

114-llS* at 717 min, |2I -85 — SO* (1) (5l (5) 

57* at 108 mm. (3) Dii- 1,380 P) 

liquid with penetrating odor euggesting alddtydes. [Fte use in dewaxing of mineral 
oil see (4|.] 

[For ptepn. of C from l,l,l^ohloropropBiiol-2 (3:0840) (84% yidd <3)) with PiOt 
(3) P) (11. with PCI, (5) (1), or with PCI, (5) (1) see indie, refs.] 

C in cdd and in diffused light adds Cli yielding P) 1,1,1,2,3-pcntachloropropBiie P:4740), 
m.p. 170-180* P).— 0 adds Br, readily yielding p| l,l,l-trichloro-2,Mibrainopsppaae 
[Beil. 1-1121, eryst. from ale., m.p. 210* (2). 

G with HCl -h FeCl, at 50* for 50-100 hre. gives (20% yield (3)) l,l,l,24etrBOhlon^ 
propane (3:5786). — [For study of addn. to C of HBr see |3).| 

l;iMi (1) Henry, BuS. acad. ny. Bdg. IMS, 101-121; Cent. ISM, 1 1607. (2) Vietoria, Bie. 
tree. eAwt. 14, 280- 286 (1905). |3) Kbaraech, KosidD, Fields, J. Am. Chm. Sue. M 265B-25W 
(1041). (4) Standard Oil Development Co., French 700,852, Nov. 28, 1035; Cent. ISM 1 2672; 
CJL M 3223 (1036). (5) Henry, Fee. trav. cMm. 24, 336^ (1905). 


3:5350 8,4-DlCHLOROBinEIIE-l 
(l,2-DiGhlorobutene-3) 

B.P. 115* (1) 

45-46.5° at 40 mm. (1) 


Cl a CACa, BBil.8JI. 18 


1,4550 (1) 


[For prepn. of C (toRt^llier with other products^ from butBdiene-1,3 with Cl|, either 
directly or in CHCls, nr Igr- snln., spc (1) (2); the prooosB can be controlled bo ee to 
yield little or no l,2y3,4-tctrachlorobutane but rather a mi3Et. of C and ly4-dichlorobuteDfl<2 
(3;5r25) in the ratio 2:1 11) (2).] 

C does mi (1) rearr. to l,4-diclilun>butene-2 (3:5725) even on htg. at 00° in a B.t. — 
However, C in the presence of a metal halide cat. |3) such as AiCla |4| reaiT. by aUylic 
transposition to l,4-dichlorQbutciic**2. 

C on htK. at 90° with 2 pts. sohd KOH loses HCl }'ielding (1) (2) l-chlorobutadiene- 
1,3 (3:7210), b.p. 85° (1) |2|; under certain conditions, however, C with KOH losea HC!!1 
to yield |5| 2-ch]orobutadiene-l,3 (chloroiirene) (3:7080). 

C on htg. in ale. with Zn dust yields (1) buta(ljene-l,3. 

C with'Cls yields solely (1) the liq. isomer of 1,2,3,4-tetrBchlorobutBne (3:9082). 

C treated directly with Os at 0°, then with aq., yields (1) ajMichliiropropionBldehyde 
(3:9034), b.p. 7«3° at 50 mm. |1|, + foimaldehyde (1:0145). — G cm oxidn. with diL ale. 
KMnOi gives (1) a,^-dmblaropropionic acid (3:0855), m.p. 50° (1). 

liSW (1) Muflkat. Northnip, J. Am, Chm, Soc. a, 4043-4066 (1930). |2| Miukat (to du 
Pont), U.S. 2,036,593, Apr. 26, 1930; Cent. IHi, 11 3358; C,A. M, 3912 (1930). (3) J.G. Farbw- 
industrie, Brit. 505,573, May 12, 1939; Cent. Itil, II 1572; C.A. S6, 7822 (1939). (4) Nioodamni 
(to I.G.), U.S. 2,242,064, May 13, 1941; C.A. 16, 5134 (1941). (5) CarotherB (to du Pont), 
U.S. 2,036.538. Apr. 26, 1930; Cent. IM, 11 3358; C.A. W, 3638 (1936). 
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8:i58M CHIiOltOMBTflYL ACETATE CH|,OO.O.CH|Gl CiHAK^ Befl. 11-152 

Hi- 

Ib-dfW) 

B.P. 115-116‘ 11767 mm. (1| Dili - 1.1953 (1) (13) 


115” 

atTITmnL (13) 

115” 

(6) ' 

iia-115” 

(2) (12) 

110-112” 

(3) 

5M)2” 

■tlBOimn. (4) 


CdorleBB liq. with penetiUting odor. — Insol. cold aq.; boI. ale., ether. — Sol. in cold 
oono. H 1 SO 4 with evoln. of HCl (1) (13). 

(For prepn. of C from methyl acetate (1 :3005) with Ch in eoU | 1 ) (5) and in sunlight 
(2) ( 6 ), or with SOsGla in sunlight ( 6 ), see indie, refs.; from polyoxymethylene with AcGl 
(3:7065) in B.t. at 100” ( 6 | or by htg. in pres, of ZhC% (61% yield on AcCl (4)) of. (7) ( 8 ) 
(note that crude C may be more or less contaminated with 6 iB-(chloromethyl ether) (3 : 5245), 
b.p. 105”| and AosO (1:1015), b.p. 140”, apparently produced by disproportionation of 
C ilnelf during the htg. (7).] 

C on sli^t warming with aq. readily dissolves by virtue of hydrolysis, yielding ( 1 ) ( 5 ) ( 3 ) 
formaldehyde (1:0145), AcOH ( 1 : 1010 ), and HCi. 

[C with ales, or Na alcoholatcs (10) presumably first yields alkoxymethylacetates: e.g., 
G with Na benzylate in CeHn refluxed for 4 hn. gives (15% yield 4)) benzyloxymethyl 
acetate, b.p. 152-155° at 29 mm. (4); however, the usual type of prod, consists of a mixture 
of formaldehyde dialkylacetal and alkyl acetate (perhaps formed by interchange of radicals 
between the initial product and the alcohol (9)): e.g., C with benxyl ale. (1:6480) gives 
(9) (10) (13) fonnaldehyde dibenzylacetal, b.p. 188-190° at 13 mm., + benzyl acetate 
(1:3751), b.p. 217”; C with n-propyl ale. (1:6150) gives (9) (13) formaldehyde di-fi- 
propylao^ [Beil. 1-575, li-(301), Ir(639)], b.p. 137” at 760 nun., + n-propyl acetate 
(1 : 3075), b.p. 101 . 6 °; for analogous behavior of C with MeOH (1 : 6120) and EtOH (1 : 6130) 
see ( 10 ).] 

[C with Na phcnolate does not yield phenoxymethyl acetate but instead (45% yield 
(11)) phenyl acetate (1 : 3571); this may be accounted for in a fashion completely analogous 
to that suggested above in the case of ales., but no attempt was made ( 11 ) to verify the 
pres, of formaldehyde diphenylacetal (diphenoxymethane) although the latter [Beil. 
VI-160] is well known.] 

C with Nfia in dry ether gives ( 12 ) (13) acetamide, NH 4 CI -|- formaldehyde (often in 
the form of hexamethylenetetramine (13)). — C with aniline (1.5 moles) in dry ether 
gives (80% yield ( 12 )) acetanilide, m.p. 114-115”, + 1,3,5-triphenyltrimethylenetriBinine 
(" anhydraformaldehydeaniUne ”) [Beil. XXVl-^], yel. pr., m.p. 140-141” (produced by 
actn. of the liberated formaldehyde upon the excess of aniline). — [C (I mole) with 
dimethylaniline (2 moles) + ZnCb at 11 (H 20 ” gives (5) salt d 4,4'-6t»-(dimethy]ainino)- 
diphenylmethane (Beil. XIIl-239, Xllli-(h)], m.p. 91” ] 

C with pyridine forms an unstable iiddn. epd. ( 12 ); C with quinoline forms ( 12 ) an 
addn. epd., m.p. 2147-216” dec., eas. sol. in abs. sic. but easily pptd. with dry ether ( 12 ). 

[C with N-potasBiopyiTole in dry ether gives (18% yield (14)) N-pyiiylmtbyi acetatei 
b.p. 50-63.5” at 3 mm., 1^? - 1.0916, nf? » 1.4907 (14).] 

[For study of rate of leactn. of C with K1 in acetone at and 26” sec (2).] 

I: 6 lil ( 1 ) Henry, Ber. 6 , 740-741 (1873). ( 2 ) Conant, Kimer, Huasoy, J. Am. CAem. Son, 
47, 487. 490 (1925). (3) Descude, Compt. rmd. 136, 1566 (1901). (4) Gupta, Kaushal, Deahap 
panda, J. Indian Chm. Boe. 18, 638-640 (1941). (5) Cei^, BitO. soe, ifid. Jfulhause 71, 311- 
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au <iaa«); CmU. mt. l aM-aoS. fa) Hemy, BvB.tuml.nt.Mt. tm 48^; CM. mtk 
1 im-lias, (7) DoMidt. BvU. toe. Mm. (S) 11, 847-889 (1902) ; Cempl. rood. 118, 1888 (l90l). 
(8) Baur, Compt. rend. W, 97 (1901). (0) Detoade, BuB. toe, Mn. (3) 8T, 47^ (1903). 
(Id) Msude, Bull. toe. cMm. (8) 87, 1315-1219 (1902). 

(11) Einur, J. Am. Chm. Soe. 48, 2748 (1928). (12) Dliili. Aduu, J. Am. dum. Boo. 4|L 
883,605-880(1921). (13) Deiiiud*, Ann. Mm. (7) 89, 804-806 (1908). (14) Bidit*, 

J. Am. Chm. See. 88. 1388 (1984). 


:5858 8-CHLORO-l,S-IPOin>ROPAHB 

(“ Epiishlardhydriii 
'Tchloropropyleiie oxide; 
(dt l oro m ethyl ) ethylene oxide) 



GiHtCXa 


Ball.XVll->a 

XVlIi-( 4 ) 


B.P 


H.P. 



[118-llB'* 

(1)(60)] -48° 

(10) - 1.174B5 (23) 


117" 

(2) (3) (4) (5) 

1.1783 (24) 


116.5-117.5" 

At 766 mm. 

(6) 

n{>' - 1.43585 

(23) 

11&75-117.00' 

’at 763.2 mm. 

P) 

- 1.184 (26) 


116a56" 

at 760 mm. 

(7) 

1.1813 (10) 


116.5° 

At 761 mm. 

(6) 

1.181 (17) 


116.45° 

At 760 mm. 

(9) 

1.1801 (25) 


117" 

at 766 mm. 

(10) 

1.18 (18) 


117" cor. 

at 766 mm. 

UD 

> 1.4383 

(26) 

116-118" 


(12) 

1.438 

(17) 

116-117" 

At 760 mm. 

(13) 

- 1.1848 (25) 


116" 


(14) (IS) 

Ss 

N 

E 

I 

(26) 

115-117" 


(16) 

= 1.1928 126) 


115-116° 


(17) (18) (48) 

« 1.44195 (26) 

115.4" 

At 764 mm. 

(19) 



115° car. 

At 740 mm. 

(20) 





(21) 



60-61° 

At 100 mm. 

(17) 



30-32° 

At 10 mm. 

(22) 




C ia abo Bometimes deBigneted as “ ir.epii!hIorohydriD ” to distinguisli it from the lea 
common “ a-epichlorohydrin ” • d-eldorotrifflethyleno oxide. 

C ia liq. wi^ odor auggnting chloroform, — C ia apar. aol. aq. (aee alao below) but miac. 
with ale. or ether. 


MISCELLANEOUS PHYSICAL PROPERTIES 

SotabHity relatiaiu. C with aq. foima two layma; the lower layer conta. (he faDowing 
no. of g.'B C per 100 g. aatd. aoln.: at 25* 98.48 g., at 45” 97.43 g., at 70° 95.82 g., at 804* 
94,17 g.; the upper layer conta. per 100 g. aatd. aoln.: at 30.2° 6.60 g., at 62.0° 7.53 g., at 
65.0° 8.45 g., at 72.0° 9.34 g, at 80 .r 10.43 g. (5). 

Biiiaiy azeetnpea eontg. £■ C with aq. forma a homogeneoua eonat. boilg mizt., b>p. 
88”, eontg. 75% C; at 25° tliia aaeotrope aepe. into two layera nmtg. rmpeetiTely 98% 
C and 7% C (17). 

[C with AeOH (1 : 1010) fonna (Oo) a oonai-boilg mixt., b.p. 115.05° at 760 mm., egntg. 
05.5 wt % C; C with tetnehloroethylene (3:5460) forma (9b) a const.-boilg. mixt., b.p. 
110.12” at 760 mm., eontg. 61.5 wt. % C.] 
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[Note that 6 with EtOH (1:6130) lOc) or with fimnio Bind (1:1005) (M) fomu no 
BnotropeB.] 

Toniiiy ^Bteiu cantg. C. (For extenuve study of system 6 + AcOH + aq- see (6).] 

MISCELLANEOUS PHYSIOLOGICAL AND BIOCHEMICAL 
BEHAVIOR OF C 

IFor study of toxicity of C see (27); for effect on proteins see (28); for effect on wire 
wonns see (29).] 

USES OF 6 

The uses of C both as solvent and as chemical intermediate (see below) are manifnld 
and cannot here be reviewed in detail [however, for use of C in stabilization of nitrate 
esters (30), in refining of mineral oil (31), or in treatment of cellulose fibers to improve 
dyeing with add dyes (32) see indie, refs.]. 

PREPARATION OF C 

[For prepn. of C from l,3-dichloropropanol-2 (“ ae-dichlorohydrin *’) (3:6985) with aq. 
Ga(OH)i (22) (16) (33), with aq. NaOH (4) (13) (17) (34) (37) cf. (35). with ale. NaOH 
(36), with ether + NaOH (38), with solid NaOH (39), or with aq. KOH (2) (1) (yields; 
96% (33). 92.5%(36),90% (13) (16)(34),85% (l7),79%_(2),76-81%(38),67-r2%(22),70% 
(17), 60% (4)) see indie, refs.; for patents on prepn. of C from this source by use of various 
alk. materials see (40) (41) (33) (37); note that during this type of prepn. of 0 some ^y- 
cerol (1:6540) is also formed (38) (44).] 

[For prepn. of C from 2,3-dichloropropanol-l ('^ M^chlorohydrin ”) (3:6060) with 
aq. alk. see (42) (for studies of kinetics of iliis loss of HCl see (43)).] 

[For foimn. of C from gjycerol (1 :6540) with PQs (45), with HC3 (1) (50), or S 2 CI 2 
(60) see indie, refs.] 

[For formn. of C from sodium salt of -rchloro-d^hyilroxy-^prnpyl hydrogen sulfite 
fitself obtd. from C + NaHHOa) on treatment with NaOH see (46).] 

[For fonon. of C from l-bromo-3-Ghloropropanol-2 (see below) by loss of HBr by 
BCtn. of cone. KOH see (1).] 

CHEMICAL BEHAVIOR OF 6 WITH INORGANIC REACTANTS 

Reduction of C. [C with Na/Hg in moist rther is very slowly attacked and some allyl 
ale. (1:6145) (together with other prods.) is formed (47). — Note, however, that reactn. 
of C with Na in ether is very complicated and the prods, and mode of their formn. are 
disputed (48) (49) (44) (50) (51).] — (For behavior of C with HI see below.) 

Oxidation of C. jC on oddn. with HNOg (D » 1.38) gives (52) ^hluro-o-hydroxy- 
propionic acid (/S-chloroiactic acid] [Beil. 111-286, Illi-(llO), lllr(200)], eas. sol. aq., 
ale., ether, ciyst. from CnHs (53), m.p. 77° (53), 77-78° (52) (for resolution of this prod, 
into opt. act. forma, d-form, m.p. 91.5°, see (54)). — Note that this prod, is also obtd. by 
oddn. of 3^hloropropBnediol-l,2 (“ oE-monochlorohydrin ") (3:9038) q.v.] 

Halogaiation of C. [C with CI 2 in diffuse light gives (55) y,v-dichloropropylene odde 
[Bdl. XVlI-9], oil, b.p. 170°. — C with Brg at 100“ gives (56) (57) 2 ;,z,x-tribromo-rishloro- 
propylene odde [Bdl. XVll-9], oil, which on shaking with aq. forms a crystn. tetrahydrate, 
m.p. 55° (56).] 

Bdhador of £ with water (or diL iddi). [C with aq. at 100° (6) in s.t. (1) of. (60) or 
on boOg. for 14 hn. (68) adds H|0 giving (80% yield (58)) 3-GiiloropropBJiBdioL-l,2 (w- 
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in^iiadiliindiydra (3;9D3S). IUb pnom is greatly feolitated the pm. at 4iL 
adde^ e.g., for use of dil. HsS04 (yidds: 8&-6Q% (34) ef. (60)| 60% |36|) or fomiie eidd 
(M% yield (212)) eee indie, refs.; for study of kineticB of this resotxL ind. infliTiiTW i ? of 
various adds and salts see (6) (10) (61) (62); for patent on use of dil. adds or aoid-naetuig 
salts see (63). — Note, however, that G with aq. contg. 3-20% HsSOi at 100-250^ under 
press, gives (72) acrolein (1:0115).] 

Behavior of C with halogen hydradds (HX). With HF. |G with 30% HF aoln. nsota 
vigorously yiehiing |64a) Miloropropatiediol-1,2 (v-monochlorohydrin *') (8:9088) 
and other prods.; note that C with HF under some circumstanoes appean to yW (846) 
polymfiEB.] 

Wah HCl |C with cone. HCl shaken several lira, at room temp. (3) (4) cf. (19) (65), 
or C with HCl gas (51) in AcOH (U), gives (80% yield |4)) l,3-dich]oropropaiiol-2 (“ a- 
dichlorohydrin ”) (3:5985).] 

WUh HBr. |Cl with const.-boilg. HBr (D = 1.48) as directed (66) cf. (1) gives aim. 
quant, yield l-bromo-3-chloropropBnol-2 [Beil. 1-365, Ti-(1B5), l2-(385)], b.p. 197” at 
760 mm. (66), 92^ at 20 mm. (66), = 1.726 (67), njff = 1.5140 (67) (oomsp. 6w- 

(5r-phenylcarbpiate), m.ii. 73” (68)) .] (Sec b(‘low under reactn. of C with me^ bromides. ) 

Wvth HI. [C with 66% HI ( 69 ) cf. (66) (1) gives 3-chloro-l-iodoprDpanol-2 [BdL I'406, 
Ii-( 186 ). l2-(386]], b.p. 226 ” (1 ), 107 ” at 19 mm. (66), 110” at 9 mm. ( 69 ).] (See also below 
under behavior of C with metal iodides.) 

Behavior of C with oxygenated inorganic adds, fc! with cone. H2SO4 (70) or 84% 
H3BO4 in cold (71) gives a corresp. mono (acid sulfate) ester [Beil. H74, Ir (538)], but 
whether this HSO4 group is attached througlL oxygen to the first or second carbon atoms 
of C is unknown.] 

[C with IINOa at not above 20” as directed (73) gives 42% yield of a mononitrate eeter 
of 3-c])loropropanediol-l,2 (‘' o-monocldorohydrin”); C with fumg. HNOi at 0” giva 

(74) 7-chloropropylcne glycol dinitrate [Beil. 1-474]; 0 with mixed HNOa + H|904 gives 

(75) a mixed nitrous/nitric ester [Beil. 1-474] of 3-chloroiJropanediol-l,2 (3:9038).] 

[For analogous reactns. of C with H3PO4 (71 ) (89) or with HCIO4 in ether (76) see iniUp. 
refs.; for behavior of C toward HUCl see (77).] 

Behavior of C with salts of inoiganic acids. (Fur behavior with NaCN, etc., see bdow 
under organic reactants.) _ 

Wilk meUU chlorides. [C in dry ether adds anhydrous ZnCh giving (76) ClCHs.CH- 
(OZnGl).CH2Cl;C in dry ether adds anhydrous MgClzgiving (78) GICH2GH (OMgGl)CHiCl ; 
both these cpds. on hydrolysis yield (78) l,3-dichloropropanol-2 (“ cr-dicfalorohydrin ”) 
(3:5985). — Note also that C (2 g.) with MgOl2 (1 g.) + aq. (2 ml.) + abs. ale. (5 ml.) 
in Bt. at 125° for 6 hra. (79) cf. (11) gives Mg(OU)2 + 1,3-dichlorDprapanol (above); C 
with ale. FeCh gives (11) Fe(OH)3 -f- l,3-diGhloropropanol-2 (above).] (Bee also bdow 
under reactn. of G with RMgX cpds.) 

WUh motal brmnides. [C (1 mole) witli MgBrs (1 mole) in dry ether gives (80) similarly 
GlGH2.CH(OMgBr).CH3Br which on^bydrolysis yields (80) l-bromo-3-chloropropaDol-2 
(props, given above under reactn. of C with HBr).] (See dso below under reactn. of C 
with RM^ cpds.) 

With nuial iodides. [C with dry KI in s.t. at 100” for several days (1), or C with KI 
(2 moles) in abs. ale. at 80-85” for 11 hra. (81), or G with Nal (1 mole) in acetone refluxied 
21 hra. (82), gives (40% yield (82)) 3-iodo-l,2-«poxypropane (“ a-epiiodohydiin ") [BeiL 
XVlI-10], b.p. 167” (1), 64” at 24 mm. (82)| 62” at 24 mm. (81).] 

[C with cone. aq. Mgli soln. gives aim. quant, yield (170) 3«hbro-l-iodopropnno1p2 
for whose constants see above under behavior of C with HI.] 
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WUk <Mi wHUh- [For {HtBstai on bdicvior vt 0 vlli aq. Na|5 no (88) 484).] OBee 
bfiloW.) 

Wm alkali luf/Uu. [C with NaQ90k in B.t at 100* 411) or htd. under nfluz 485) 440) 
(M) er in eold (R7) gives eodium salt of 3-Ghlori)-2-hydroxy<^iopyl hydrogen Bulfite 
[Beil, 1-474, Ir(538)U 

1^ (1 mole) with cone. aq. NasSOa (2 moles) htd. under reflux 1H~2 hrs. (46) or C with 
none. aq. E|SOi (85) gives corresp. salta of “ f^yeerol disulfonio 

[For behavior of C with NaiFOi (15), with NaaHFOi (88), or with NaiAsOi (90) see 
indio. refe.] 

Behavior of C with other non-nitrogenoiiB inorganic reactants. [G with FGU gives an 
addition prod. (01) which with aq. regenerates C and also fonns HiPOi. — G with FCb 
yidda (1) l,2|^trichloropropanfl (3:5840) + FOCh.] 

[C with gives (^) 07% l,8-dichloropTopanol-2 ('‘ o-dichlorohydiin ”) (3:5086) + 
38% aioZ-dichloroacetone (3:0563). with SO2CI2 + Aids in CCI4 gives (93) 
diddoroisopropyl chlorosulfonate.] 

[C in alk. sc^. treated with HjS at 0° gives (04) ^hlon>«-hydroxy*ii-propyl mercaptan, 
b.p- 00" at 1.3 mm., D? = 1.2981, no = 1.5257 (94); at 50°, however, further loss of 
HGl occurs yielding by ring doeure (94) /3-hydioxytrimethylene sulfide, b.p. 57° at 1.3 mm., 
D? - 1.2130, ni) - 1.5433 (94). — Note, however, that C treated directly at 125" with 
H|S gives (95) AiVOr-chloro-oe-hydToxy^propyl) sulfide, oil, undistillable without decn. 
even at 2 mm. (95).] 

(C with AcCli gives (96) hta-(^,/9'-dichloroiBopTopyl)BiBincj b.p. 88-93° at 10 mm., 
- 2.146 (96).] 

Behavior of C with BHi and other inorganic nitrogen cpds. [C said, repoatedly with 
NHi gas as direct.ed (97) gives fna<(^hlonHi-hydroxy^propyi)Bi]iine [BeiL lV-291], 
m.p. 92-93° (oorresp. fi.HCl, m.p. 173" (97)); note that from the rcactn. prod, of G with 
ethyl acetoacetate treatment with excess ale. NHi gives (98) 3-chloro-2-(17)-BmiDopropanol- 
1(2?) (Beil. IV-291].] 

|C in ale. with NHa gas or C in ale. vdth NaNHj, or C with aq. NH4OH (11) (99) gives 
a reactn. prod, of undetermined constitution, useful in productn. (100) of vat dye printing 
pastes.] 

[C with hydrazine hydrate at 100° for 30 min. or in ale. under reflux for 5 hm. gives (101) 
T-hydraiinoepihydrin which with ZnClj at 100" gives (101) pyraaole [Beil. XXlll'^0, 
XXUli-(16)], m.p. 69.5-70° (101).] 

[For behavior of G with basic potassium iminodisulfonate, KN(503K)s, leading to 
dipotaasium epihydrin-iV,i7-diBulfonate (102) (103), or with basic potassium hydroxyl- 
aminedisulfcmate, KON(SOiK)2, leading to dipotsssium epihydrinhydioxylainine-iV,27- 
disulfonate (104), see indie, refs.] 

CHEMICAL BEHAVIOR OF 0 WITH ORGANIC REACTANTS 

Behavior or C with Htdboxt and Mercafio Ccoipoundb 

With monohydric slcdhidB. C with Blaohols reacts to give by opening of the oxide ring 
the coiTesp. primary ethers of 3-chloropropBnediDl-l,2(“ (r-numochlorohydrin (3:9038). 

[C with MeOH (1:6120) in pres, of B1SO4 (106) (66) (106) (107), or C with MeOH at 
el^. temp, under press. (108), or C with MeOH + (109), gives (yields: 88-90% (105), 

89% (106), 74.5% (109)) r^hloro-p-hydroxy'^ropyl methyl ether (“ chloromethylin 
[Beit. lr(53B)], b.p. 173" at 752 mm. (105), 172° (106), 170.5-171.5" (109), 95° at 20 mm. 
(106), Dp - 1.1648 (109), nP - 1.4474 (109). - Note, however, that C with MeOH in 
pra. of KOH (pvee (110) (111) gjiyoerol a,a -diniethyl ether (AjS'-tj^ethoxy-isopropyl oTo.) 
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(BeEL Ut2, V{NO)], WAW at 780 mm., «, 848.0* ear. it 0 bub. (US), Sf * 
IjOOSS (113), D¥ - 1J)13 (111), - 1.41B3 (111), fS - U102 (113) (ooreeBp., ^ 

flitiiabaBMte, m.|i. 43° (113)).] ' 

(C with EtOE (1:6130) in pm. of EiSOi leflimd 6 hn. (17) or SO In. (106) #t« 
Cpekta: 80% (106), 76% (17)) Y«hloro^h]idroiy^ii..pro|>]rl ethyl ether (“ dikroethyliD ”} 
{BeiL 1474, Ii-(S38)], b.p. 183-164° (106), 104-106* K( 60 mm. (17), 06-100° nt SO mm. 
(106), - 1.107 (17), > 1.442 (17). —Note, however, that C with EtOH + KDB 

pvee ( 110 ) glyoeiol a,a/-dieUiyl ether OSi^'-dietbaiyieopropyl eh).) {BeiL 1412], b.p. 101 ° 
at 760 mm. (13) (111), 108<100° at 60 mm. (Ill), 61.5-62.0° ear. at 2 mm. (113), Df - 
0.062 (111) (13), - 0.0514 (113), - 1.410 (111) (13), n? - 1.^ (113).] 

[For eorreep. behavior of C with n^utyl elo. (1 :61B0) + H 1 SO 4 (106), with ieoam^ nk. 
( 1 : 6200 ) -H HjSOt (106), aee indie, refs, — C with dodeeanol-l (hunylalc.) (1:5000) -(■ 
FeCU in B.t. at 160^ for 18 hn. (39% yield (114)) or with HsS 04 (115) giviBfl 7 -ohlamH 9 - 
hydroxy-^propyl n-dodeoyl ether, b.p. 157” at 1 mm. (114), nif - 1-4525 (114). (Fbr 
attempts to effect anslogous reactn. between C and ter°butyl alcohol (1:6140) in pnia of 
H2SO4 and for physical constaata on higher members of di(alkoxy)iBopropyl alc. SBries 
see (113).)] 

[C with ethylene chlorohydrin (3:5552) + HsSOi gives (70% yield (116)) YnUoro-iS- 
hy^oxy-nFipropyl ^-chloroethyl ether, b.p. 123^125” at 18 mm. (116)J 
With polyhydric alcohols. [C with ethylene glycol (1:6465) + HsSOc gnres (56% 
yield (117)) 7 -chloro-^-hydroxy-nrpropyl ^-hydroxyethyl ether, b.p. 135-130” |117).J 
[For presumably analogous behavior of C with glycerol + H2SO4 see (118); for behavior 
of 6 with oellulose + 50% NaOH see (119).] 

With merciptana. C with meroaptans behaves in general anaJogouely to C with ffioOD- 
hydric ales. + H 2 SO 4 . 

[E.g., C with MbSH is unieported. — C with EtSH at 60” for 4 hrs, gives (90% yield 
(05)) r^hloro-ZS-hydroiiy^propyl ethyl sulfide, b.p. 114-115” at 16 mm.; note, however, 
that C with EtSH in aq. EOH (i.e., KSEt) reacts differently yielding (96) l, 2 -epo 3 iy-fi^ 
propyl ethyl sulfide, b.p. 67-68” at 15 mm., Dj* ^ 1.0196, 1.4789, — C with n* 

FrSH + activated carbon at 90” for 7 hrs. gives (95) 7 -chloro-^-hydroxy-n-propyl fl^propyl 
sulfide, b.p. 95” at 4 mm.] 

[C (1 mole] with bonayl mercaptan (1 mole) at 130” for 7 hrs. gives (98) 7 -ohlonH^ 
hydroxy-firpropyl benzyl sulfide, b.p. 154-156” at 4 mm.; note, however, that C (1 mole) 
with benzyl mercaptan (2 moles) in alc. NaOH gives (46) {as-'(^,^'-dibenzylmercapto)- 
isopropyl alc., m.p. 69”.] * 

|C with thiophenol at 130” for 5 hn. pves (95) 7 -chlonH 9 -hydrozy°viFpiopyl phenyl 
sulfide, b.p. 141” at 4 mm.) 

With monohydric phenols. Cl with monohydric phenols reacts to give by opening of 
the oxide ring the corresp. primary aryl ethen of 3-eb]oropropanediol-l,2(^* Grtnenuh 
chlorohydrin'') (3:9038). 

[G with phenol (1 : 1420) (2 moles) at 110 ” for 10 hn. (17), or at 150-160” under press. 
( 120 ) ( 121 ) cf. ( 122 ), gives ( 86 % yield (17)) 7 -chloTOHibydroxy^propyl phenyl ether 
(" a-monocliloTohydrin 7 -phenyl ether '') [Beil. Vl-147j VIi-(85)], b.p. 156-156” at 16 mm. 
(123), 15^153” at 12 mm. (121), 125-126” at 2 mm. (17), = 1,209 (17), - 1.540 

(17) (this prod, is also fonned even in pres, of a very liUk NaOH (123)). — 6 (1 mde) 
with phenol (1:1420) (1 mole) -|- aq. NaOH (l}i mules) at ord. temp, for 24 to. gives 
(40% yield (17) (125)) (124) 3-phenoxy-l,2-epoxypropBne (j^ycidol phenyl ether) [BeiL 
XVII-105, XyUi-(50)], b.p. 243-244” oor. (124), 133” at 23 mm. (124), 116-110” at M 
mm. (17), BV » 1-10 (17); this resetn. ocoun so readily that this prod, has formeriy been 
mistaken for f^yeerol a, ‘^phenyl ether (see following). — C with phenol (1:1420) + 
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i]& NiOBt under reflux (IWy cf. (I2t) (127) yielde ^yoerol s,a'-di(idienyl) ether 
diphenoxywqvopyl ale.) IBofl. VI-149, VIi-(8fl)], ]fts. from ale., m.p. 82” (120) (127), 
81-82” (124), 80-81” 117).)- 

C (1 mole) with p-nitrophenol (1 mole) -|- aq. NaOH (1^ iaoIbb) at ord. temp, for some 
days gives (126) 3-(p-mtrophenozy)-l,2-epoxypr(ipaiie (dyddol p-mtrophenyl ether) 
[Beil. Xyili-(51)], m.p. 67” cor. (126), 69” (127). -CJl mde) with 2,4rduiitrppheiuil 
(1 mole) ip aq. KOH (1 mole) refluxed several days, or C with Ag 2,4-dimtrophenQlate in 
ale., gives (42-47% yield) (note that C is in excoes (128)) idycerol a,a -6is-(2,Minitro- 
phenyl)ether, m.p. 79° (128).] 

[C (1 mole) with tHsresol (1:1400) (1 mole) + very dil. aq. NaOH at ord. temp. 9 daye 
gives (30% yield (123)) T-chloro-/ll-hydroxy-^propyl o-tolyl ether (“ o-monochlorohydrin 
^-((Htdlyl) ether) [Beil. VIi-(201)], oil, b.p. 165” at 14 mm. (corresp. AT-phenyicarbamate, 
m.p. 113-114°); G (1 mole) with o-eresol (1 mole) + excess aq, NaOH at ord. temp. 4 
days gives (131) 3- (o-toloxy)-! ,2-epoxypropane (^yridol o-cresyl ether) [Beil. XVll-105], 
oil, b.p. 134.5” at 14 mm. (131); note, however, that C (1 mole) with Na o-cresolate (2 moles) 
in ale. refluxed 24 his. gives (37% yield (129)) cf. (130) glycerol ay-hM-(o-tdyl)ether 
[Beil. VI-354], m.p. 3&^7”, b.p. 226” at 13 mm. (129) (130). — G (1 mole) with m-cresol 
(1:1730) (1 mole) + 20% aq. NaOH (l/40 mole) at ord. temp, for 56 days gives (67.5% 
yield (126)) 7-chloro-i9-bydroxy-^propyl m-tolyl ether C o-monochlorohydrin ” 7-(m- 
tdyl) ether) [Beil. VIi-(186)], b.p. 167.5” cor. at 13 mm. (corresp. JV-phenylcorbamate, 
m.p. 106-108.5” cor.); C (1 mole) vith nnsrestil (1 mole) -|- cxoeiis aq. NaOH at ord. temp, 
gives (126) 3-(m-toloxy)-l,2-epoxypropaiie (glycidol m-tolyl ether) [Beil. XVITi-(51)], 
b.p. 139.5-140” cor. at 15 mm.; note, however, that C (1 mole) with Na m-cresolate (2 moles) 
in ale. refluxed several days gives (23% yield (129)) (130) id.vccTol a, a'-6fs- (m-tolyl) ether 
[BeU. VI-3781, b.p. 232” at 13 mm. (129) (130).— C: (1 mule) with p^resol (1:1410 
(1 mole) + 20% aq. NaOH (J^o *“oIp) C't ord. temp, for 8 days gives (47% yield (123)) 
7-diloro-^hydroxy-^piopyl p-tolyl ether (“ o-monuchloruliydrin ” T-(p-tolyl) ether) 
[Beil. Vli-(201)], oil, b.p. 165” at 14 mm. (corresp. N-pbenylcarbamate, m.p. 113-114”); 
C (1 mole) with jHsresol (1 mole) + excess aq. NaOH at ord. temp, gives (124) cf. (120) 
3-(p-toloxy)-l, 2-epoxypropane, (glycidol p-cresyl ether) [Beil. XV1M05, XVIIi-(51)], 
b.p. 136° at 17 mm. (124); note, however, that C (1 mole) with Na p-cresolate in ale. under 
reflux gives (120) (124) (dycerol a,a'-6ur-(p-tfilyl) ether [Deil. Vl-305], m.p. 88” (120) 
fl24).l 

[The analogous behavior of C with other monohydric phenols cannot be detailed here; 
however, for G with a(-na])hthol (1:1500) (120) (126) (132), ^-naphthol (1:1540) (126) 
(127) (132), carvacrol (1:1760) (126), thymol (1:1430) (126), guaiacoL (1:1405) (126) 
(127) see indie, refs.] 

With dihydiic phenols. [C (1 mole) with pyrocatechol (1 : 1520) (1 mole) H- KOH 
(1 mole) csondenses with ring closure yielding (133) (134) 5- (hydroxymethyl )-2,3-benzo- 
^oxBDe-1,4, m.p. 96”, b.p. 160” at 17 mm. (133) (134).] 

[For behavior of C with 4raGetylreBarcinoi CrcsacctophenDnc) see (135).] 

Behavioe of C with Ethers 

[C with dimethyl ether + BFi at —35” after reactn, and distn. gives (86.6% yield (136)) 
tfifr-(fl-ehlon>-fl'-methoxy-iBopropyl) borate, accompanied by a little ^hloroHS-hydroxy- 
n-propyl methyl ether (for constants see above under behavior of C with monohydric 
altt.). with diethyl ether -|- BF^ at 20-25” overnight followed by treatment with 
aq. 2N NaiCOi gives mainly (136) r-chloroiS-hydroxy-n-propyl ethyl ether (for constants 
see above under behavior of C with monohydric ales.) accompanied by ethyl alcohol 
(1;6130); direct distillation of the reaction mixt. without NaiCOi treatment, however, 
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pm (UM) MK(fKliloroi^4t]in^y^^ bonto, b.p. 210-S16* «t 12 nun., if m 
1.14B (126}.] 

[C with aehBlogeBHilethyl allcyl ethoi in pree. of HgCIt pm (137) (105) (by ting 0|MBBg 
ud addn.) mixed formala; e.g., C with chloromethyl methyl et^ (3:7QU) + Bifik 
pm fonneldehyde •dichlorokniwopyi methjd acetal, etc.] 

Behavior of G with Carbonyl Compoundb 

Willi ildahydei. [C with aldehyiks condcnaes to yield the oorreep. 2-dkyl-4-(6lilQr(h 
iDethyl)-l|3HiioxolaneB; (however, the prod, to bo expected from C with formaldehyde 
(1:0145), viz., 4-(chloroniethyl)-l,3^ioxolanp [Beil, XlX-8, XlXi-(610)], b.p. 126* at 
750 mm. (138), has not l)een so reported, but rather from 3-chloropropuiediol«l,2 (*' 
monoch]orohy(lrin’')(3: 9038)); for behavior of this prod, with solid KOH at 110* invdlvmg 
lose of HCl and fonnn. (94% yield (139)) (140) of the foimiil of propen-l-diol-2,3, b.p. 
93-95’’ at 75R mm. (139), » 1.4336 (139), see indie, refs.) 

[C with Boetaldphyde (1:0100) + SnCU in CCU at 18-25” gives (45% yield (141)) 
4-(chloromethyl)-2-methyl-l,3^oxolane (“ acetaldehyde *y-chloropropylene acetal "} [Beil. 
XlXi-(6]0)], b.p. 158-162” at 760 mm. (141).— C with propionaldehyde (1:0110) + SnCU 
in ecu gives (64% yield (141|) (142) 4- (chloromethyl )-2-ethyl-l,3-dioxolane, b.p. 65- 
70” at 18 mm. (142). ~ P'or analogous reactions of C with n^butyraldehyde, oetimal-l, 
decanal-1, and dodecanal-1 see (142); with crotonaldehyde ecsp (141).] 

With ketones. C with ketones condenses in completely analogous fashion to yield 
the Goiresp. 2,2-dialkyl-l,3-dioxolanps. [E.g., C (converted to 3-chloropropBJiedid-l,2 
('* or-monochlorohydrin ’*) (3:9038) although (his may be unneoesKary) gives (60% yield 
(58)) 4- (chloromethyl )-2,2-diineihyl-l,!iKljDXolane (“ acetone-glycerol ar-clilorohydnn '*)i 
b.p. 157” at 707 mm., /jf = 1.1079, = 1.43750 (58). — C with l)enzophenone (1:5150) 

-I- SnCU in CCU at 13-25® gives (7.3% yield (141)) 4-(cldnTomethyl)-2,2-diphenyi-l,3- 
dioxolane, m.p. 44.5”, b.p. 159-167” at 2-3 mm. (141). — Fur analogous behavior of C 
with phenacyl bromide, camphor, and cyclopentadecanone see (141).] 

Behavior of C with Organic Agidb 

(For salta, acid clilorides, acid anhydrides, sec below.) 

With aliphatic monobasic adds. [C with AcOH (1 : 1010) in s.t. at 180” for 24 hrs. 
(143) cf. (1) gives a mixt. of both glycerol cHihlorohydrin a -acetate (3:6775) and glycerol 
oe-chlorohydrin ^cetatc (3:6517); C with AcOH a little FeCU at room temp, for 24 
his. gives (90% yield (144)) a prod, supposed originally (144) to be j^yccral a-chlorohydiin 
a -acetate (3:6775); note, however, that later w^orkers (36) could obtain only 25% yidd 
unless mixt. stood 15 da}'s at room temp, or 2 days at 80° and regarded the product as 
glycerol o-chlorohydrin d-^cetate (3:6517).— C sith aliphatic monobasic adds contg. 
at least 4 carbon atoms + AlCU (145) or C with aliphatic, alicydic, or aromatic adda 
(contg. no sulfonic acid groups) -f p^iidine (146) gives corresp. nymo eaters (probably 
mixt. of cK- and (3-) of 3-chloropropanediol-l,2 (3:0038).] 

[C with trichloroacetic acid (3:1150) undergoes ring closure (similar to that of C with 
carbonyl epds. above) giving (147) 4-(chloromethyl)-2-hydroxy-2-(trichloromethyl)*l,3- 
dioxolane, b.p. 99-101” at 0.11 mm., vS » 

[C with thiolacetic acid (CH*.CO.SH) at 60” for 12 his. gives (76% yidd (148)) r- 
chloro-^-hydroxy-n*propyl thiolacetate, b.p. lOO-lOl” at 1 mm., D? ■ 1.2806, nff • 
1.5186; on longer htg., e.g., 35 hrs. at 60”, or even at ord. temp, on 2 weeks stgd. in diffusa 
light, largely learr. to jS-chldro-d'-mercapto-isopropyl acetate, b.p. 69-70” at 1 nuDr, D? ■■ 
1.2308, - 1.4855 (148).] 



Wank BCH. (or ill nllt). iC with mm anhydrow HCN in i.t at 75-85* for tO hnu 
.(148) (150) d. (161) (162), or C with anhydrouB HCN + Boma sdid KCN in B.t. at aid. 
teup. for 3-4 days (153), or C with aq. Ga(GN)i (154), gives (yiddB: B 6 % (153), 72% 
(150), 70% (151), 66 % (140)) r«hlor(H^ydi^‘^butyTcniitrile [Beil. III^IO], b.p. 
2S0* dee. (161), 140** at 20 mm. (151), 134-135" at 15 mm. (153), 110-111" at 2 mm. (151), 
D” - 1.233 (153), nif - 1.4735 (153). — Note, however, that C with aq. or alo. KCN 
qilitB out KGl giving (165) ( 86 ) 3H:yano-l,2-epoxypropaiie ('* epipyanhydrin [Beil. 
XVUI-261], m.p. 162".] 

Behavior or C with Saihr or Organic Acids 

(C with dry KOAc fint at 110 ", later at 150" (156) cf. (157), or at 120-136", later 150" 
(18) (168), gives 34 oetoxy-l, 2 -epoxypropAne (idycidyl acetate) [Beil. XV1I-106], b.p. 
168-160" (157), 167-168" (143), 162-164" at 750 mm. (158), accompanied by other prods, 
(for study of polymerization of this prod, see (18) (158)).] 

C with aq. K cyanate on boilg. (150) (160) or C with free isocyanic acid (from btg. 
cyanurio acid) in cold (160) adds yielding 5-(chloromethyl)oxaEolidone-2 [Beil. XXVll- 
146, XXVlIi-(260)], pr. from aq., CsHa, or Ao^O, m.p. 106" (161) (159), 105" (159). 

[Fbr behavior of 6 with diso^um methyl phosphate (162) or with dianJinm dycerc^ 
phfBphate (163) see indie, refs.] 

Behavior or C with Acid Chlorides 

C with add chlorides yields corresp. esters of ^,^-dichloroiBopropyl ale. (" gjyeerol o- 
diehlorohydrin ") (3:5085) as exemplified by the following illustrations. 

With aliphatic add Ghiorides. [C with AoCl (3:7065) (164) in s.t. at 100" for 2 his. 
(166) or 30 hiB. (166) gives (73% yield (164)) ^y-dichloroisopropylacetate (3:6318).— 
b with propionyl chloride (3:7170) in 8 .t. at 135" for 3 hrs. gives (167) j9,^-dichloroiBo- 
propyl propionate [Beil. Hr ( 221 )], b.p. 208°, Dip = 1.2222 (167). — C with n-butyryl 
chloride (3:7370) in s.t. at 100" (166) or with cxdudon of aq. in flask at 75" for 8 his. (167) 
gives /Sp^-dichloroisopropyl n-butyrate [Beil 11-271, Ilr(246)], b.p. 226-227° at 738 mm. 
(166), 223.5" (167), « 1.1702 (167), n^jS = 1-4540 (167). -C with isovaleryl chloride 

(3:7^) gives (166) (168) ^,/9'-dichloroisopropyl isovslerate [Beil. 11-312, Hr (275)], 
b.p. 245" at 737 mm. (166), 127-140" at 36 mm. (168), = 1.444 (168), - 1.450 

(168). — C with stearoyl chloride (3:0960) in s.t. at 130" for 3}^ hn. gives (167) 
diehloroisopropyl stearate [Beil, ll2-(352)], m.p. 39.5".] 

Behavior or C with Acid Anhydrides 

WUi anhydrides of aliphatic acids. [C with AgeO (1:1015) in B.t. at 180" for 4 hn. 
(166) or C with AcsO -h FeCU at oid. temp, for 24 hn. (144) gives (90% yield (144)) jS,/}'- 
dieUoroisopropyl acetate (3:6318).] 

With anhydrides of siomatk acids. [C with phthalic anhydride (1 : 0725) -|- dimethyk- 
aniBne at 100" is dahned (169) to give the monomdecular neutral phthslate [Beil. XIX- 
166] of 3HdiloropropaDediol-l,2.] 

Bbhaviijr or C with Croanometaluc Compounds (or Their EquiVauintb) 

Behavior wMi Grignird compounds. With RMgX epA, from alkyl or alkaryl Aahdss 
[C with MeMgl in diy ether evolves gss (CH 4 ?) and after addification yidds |l7l) 8 * 
ddofD-l-iodqprDpBnol -2 (for constants see above under behavior of C with HI).] 

[Hie resetn. d C with EtMgBr may give three different prods, (or mixtures of them) 
aeenrding to drcumataiicee: the first of these is l-brom[^3-eh]oropropBDbi-2 (for oooatents 
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■a» ifaavie mlar behavior of G with HBr); fha Moad m <ha expeetad 
0:m; the third iB pro^mipaiiiili b4>. 100^103* {80) (172)i US - (80), nS m 

1^28 (80) (eoireep. jHiitrobeiuaatei m.p. 72.0-712.5°; 3,5^liidMi6n^ ntp. IoIhoO^ 
JV’^phflayloBiha^ m.p. 101.5-102.0°; J\r-(p-oitrophea:^)wte m.p. UO^UM*; 
X-(B4iaphthyl)oarbaiiiate, m.p. 100.6-101.5° (172)). — Note that C with ^MgiBr givea 
(15-19% yield (67) (173)) lHdaoropentanol-2 (3:8225), while C with Mg^givea 70-83% 
yield (80). ^ For review of earlier work on thu rather oomplez ayatem aee (80) (173) (87|.I 

Pta behavior of C with 15 other RMgX epda. leading in general to efalardhydiina d 
type RGH2CH(0H)CH|G1 aee (173).] 

Wah RMgX cpds, frm aryl hdUdea, [C with CeHiMgBr gives (18% yield (178)) (139) 
(174) (176) 3-chlorchl-pheiiyl-pnipBnol-2 [Bdl. VI<603], b.p. 264-267° (174), 165*164° 
at 28 mm. (174) (175). 142-144° at 23 mm. (173), » 1.1528 (173), ng « 1.5470 Hm 

(oorreap. 3,5Hiiiutrobenaoate, ULp. 120-121° (173)). — For analogoua behavior of C wMh 
RMgX epda. from o-bromonaphthalene and from p-bromaniaole (p-bromophenyl methyi 
ether) aee (132).] 

Behavior with vaiioua aodio deiivativea. [C with diethyl Bodiomalonate in alw. aJo. at 
60" does not split out NaCl but rather by ring opening, addn. of reactant, and alitniiieti^ 
of Eton ppta. (176) (177) cf. (178) the monoaodium enidate (m.p. 172° dee. (176)) of o- 
oarbethoxy-a^ddoro^valero^iactane [Beil. XVlIl-373, XVIlIi-(478)], aet free (yiaUar 
78% (177), 50% (176)) by acidification as an oil, b.p. 180-182° at 12 mm. (176), 175-180° 
at 12 mm. (177). — Note that this lactone with exceas ale. NHi gives on ev^pn. (176) 
(179) 7 -chloro-<l-hydroxy-fi-propylmalondiaimde [DeU. 111450], m.p. 117-118°.] 

[G with ethyl aodioacetoacetate in aba. ale. at 50° does not split out NaCl but rather by 
ring opening, etc., aa in preceding case givea alter acidification (yields: 80% (176), 74% 
(177)) cc-aceto-il-chlonMirvalero- 7 -laotone [Beil. XV1I421, XVlli-(230)], b.p. 168” at 
16 mm. (177), 163° at 12 mm. (176).] 

|C with eth^ aodio-benaoylaoetate in aba. ale. behaves in analogoua faafaiDn yidding 
after acidification (180) a-bensoyi-S-chloro^valero-r’lectone [Beil. XVU497], m.p* 
109-106°.] 


Behavior of C with Aihneb 

With priffliry emtaiea. With aliphaiic primary amina. ^ This reactn. appean not to 
to have been ^oroughly studied [however, for leactn. of C with MeNH 2 (181) and uae 
of prod, in prepn. of vat dye printing paatea (182) see indie, refs.]. 

With aUcydic primary amincr. |C (1 mole) with cyclohexylamino (3^ moles) under 
reflux gives (18% yield (82)) /9,d'4^(cyclohexylainino)iBopropyi ale., m.p. 72’^73°.] 
Wdh aramaiic primary amim [C (1 mole) with anfiine (2 moles) in toluene reSuaed 
96 gives (yield not stated (71)) 3-(pheiiylamino)-l,2-^oxypropanB C'glycidanilide*'). 
— C (1 mole) with aniline (3 moles) at 140° is claimed |1^) to yield j9,^'-&ia-(phenyl- 
aniino)isopropyl ale. [Beil. XlI-553], m.p. 53-54°, but later workers could obtain oi^ 
viscid oils (184) or a further reactn. prod, supposed (185) to be ^(pheDylainino}-^-(di- 
pheny]ammo)isoprppyl ale., m.p. 350° dec. (185).] 

[G (1 mole) with p-toluidine (2 moles) might be expected to yield 3-(|>-tolylamino)-l,2- 
epoxypropone, but no such cpd. appears to have been leoorded. — However, C (1 mole] 
with p-toluidine (1 mole) in dil. ale. (186) (184) (82) (but not in CA (184)) opens ring to 
yield by addn. MdDr^-(p-tolylammo)iBoprDpyl ale., m.p. 85° (184), 81-82° (186); 
this prtid. on htg. with p-toluidine (184) or G (1 mole) with p-toluidine (2 miileB) at 155° 
(186) gives j8|/9'-6M-(p-tolylB]iiino)iaopropyl ale., m.p. 116° (184), 113.5° (186).] 
iC with p-phenetkime hydrochloride in aq. aoln. at ord. temp. especuJly in wanSi^i 
givea (40% yield (187)) cf. (188) N,N^( 7 ^(itkiio^ydt^ 
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(For b^vior of 6 with /S-naphthylamine in xylene under reflux (189), widi ananifie 
add (190), or with THammophenol (or ita ethers) (191) see indie, refs.] 

TTM hdmvcydie primary arntnes. |C with a-aminopyridine gives (03% yidd (192)) hy 
addn. to oxide ring and subsequent ring closure a prod., uLp. 190“, regarded as ** 1,2^ 
divixiyleno-5-hydiuxytetiuhydiopyiiinidiiie.'n 
With phmy^ydrame, [C with IJ^ pts. phenylhydrasine in ether at not above 15^ for 
10 days ppte. jAenylhydrasine hydrochloride and leaves in the other 4rhydroxy-l-phenyl- 
pyraaolidine [BeiL XXIII-348], m.p. 10^104“ (193); this prod, with phenylhydraaine 
hydrochloride on wanning in GoHi (193) or C with 2 pts. phenylhydrasine in GsHs re- 
fluxed hiH. (194) gives (58% yield (194)) l-phenylpyrasole |Beil. XXlII-40, XXIlIi- 
(16)], b.p. 246.5“ oor. at 765.4 mm. (194), m.p. 1M1.5“ (194), 14" 1-1127 (195), - 

1.5966 (195).] 

With aecondaiy arninea. With aliphatic Bcomdary amines. [C with MetNH pre- 
sumably gives (196) /S-chloro-^'-(d]metJiylammo)isoprDpyl ale., but no constants are 
reported in the literature, either for it or for its ring-dosure derivative, 3^(dimethylainino)- 
1,2-epoxypTopBne, cf. (196); note further that the prod, to be expected from C + 2 Me 2 NH, 
via., di0''^~(dimethylainino)iaopropyl ale. [Beil. IV-290] (197), although known, has not 
been prepd. from C, but only by other means.) 

[C with aq. EtgNH gives (196) (198) cf. (199) 3-(dicthyUinino)-l,2<cpoxypropane 
[Beil. Xyill-583], b.p. 15&-159 at 760 mm. (198), 55-60“ at 15 mm. (196), 40-50“ at 
8 mm. (198), = 0.8876 (196). — C (1 vol.) with EttNH (3)^ vols.) rcflu3ffid 2-3 his. 

gives (82% yield (200)) /!l,/3'-bM-(diethylainino)iBopn]pyl ale., b.p. 114“ at 9 mm. (corresp. 
fi.2PkOH, m.p. 163“ 1200).] 

[C with di^propylamine (2 moles) gives (70% yidd (215)) l,3-&u-(di-n^propylaimnD)- 
propand-2, b.p. 99-101“ at 3 mm., = 0.8624, nf? » 1.4463 (215).] 

With aramaiic aecondary amines. [C with JST-methylaniline gives (198) cf. (199) 3- 
(^-methy]anilmo)-l,2-epoxypn)paiie, b.p. 160-162“ at 30 mm. (198), 132-135“ at 8 mm. 
(198); note, however, that 0 (1 mole) with iV-methylaniline (1 mole) at 100“ for 4 hr& 
(82) gave none of the preceding cpd. but a very small yield (2%) of ^,0 -hts-(A'-methyl- 
anilinolisopropyl ale., m.p. 82“, accompanied by other prods.] 

|G with diphenylamine at 160-170“ under press, splits out HGl and ring-doses with 
loss ii HrO yielding (201) l-phenyl-6-hydroxy-l,2,3,4rtetrahydroquinoline [Beil. XXlr 
(206)1, m.p. 79“, b.p. 200“ at 5 mm.] 

WUh heterocyrlic acirndary amines, [C with piperidine gives (196) (196) by elimination 
of HCl 3-(piperidjDo)-l,2-cpoxypropaJie, b.p. 86.5-88“ at 15 mm. (196), 72-77“ at 8 mm. 
(198), ^ 0.9669 (ig6).]_ 

With tsrtiaiy unines. G with tertiary amines gives quaternary salts, but this reactn. 
is often followed by opening of the oxide ring and addn. of reactant. 

With aHpkatic tertiary amines. [G with ale. EtiN (1 mole) in B.t. at 100° gives (202) a 
little of the corresp. quat. salt, viz., triethyl- (0,r-epoxy-n^propyl)ammoiiium chlorids 
[BeiL XVlII-583]; note, however, that C with ale. EtiN (1 mole) in s.t. at 100“ for 6 his. 
gives also (202) (203) 2-hydroxytrimethylcne-l,3-5u^(triethyl-animonium chloride) [Beil. 
IV-290] together with other prods.] 

[For behavior of C with JV,JV-4[methyl-“ stenyl ” amine see (204).] 

With heterocyclic tertiary amines. [For study of behavior of C with pyridino see '(205) 
(206); with quinoline see (207).] 

Bxnavioa or C with Other Nttrogenoub Beactantb 

(Note that in the following examples reaction occun by opening of the oxide ring and 
that eKmination of chlorine, if it occun at all, is effected o^y in a subsequent ring closure.) 
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[6 (1 Dble) with duodium eyaimmide (1 mde) in aq. aoSn. at oid. temp, for M Jin, 
preeumabty fint yields the Bodium deriT. of 

but thie immediately riog-oloBeB giving (33% yield (208)) S-(idiloramelh^)- 24 iu 
oiaioline, m.p. 142M 

C (1 mole) with p-tolueneBulfonanilide (1 mide) + a few drope pyiidine at 120* reaeta 
vigoroudy giving (86% yield (200)] Ar-(r^QnH^droxy-f^opyl)-i7-pheayl-p-tQlueiie- 
uulfoiiBiojde, m.p. 05-07*; note that thifi prod, in boilg. ale. on treatment with NaOH 
losea HCl and ling-cloeea (02% yield (200)) to the coneep. Ar-(/B,T-epaxy-^prppyl)-5r- 
phenyl-^tolueneBiilfonattiide, m.p. 77*. 

[C (1 wt. pt.) with phthalimide (1 wt. pt.) at 140-150* for 3 hra. gives (35% yield on 
phthaUmide (210)) cf. (211) (212) iV’-(v-chloro-^hydro]iy-fi^propyl)phthaiiin]de [Beil. 
XXIi-(360)], m.p. 06.0-06.5* (210), 06-97* (213), — Note that Ar-[(^,7-epoxy)-n-propy]] 
phthalimide (“ phthalimiodoepihydrin ’'), m.p. 03-04* (213), has been pr^. (76% yield 
(213)) from 3-bromo-l,2-epoxypropane ("' epibromohydrin with K phthalimi^i and 
in CHClf with HCl gas or even directly with conc. HCl opens the oxide ring to give {213) 
the above N-( 7 ^oro-^-hydroxy-^propyl)-phthalimide, m.p. 06-07* (213).] 


COLOR REACTION OF C 

Cidor reaction with pyridine (and pyridine baaea). C in MeOH with pyridine and/or 
various " pyridine bases gives specific color reactions; these can be used for deteetlon 
of " pyridine bases/’ e.g., in denatured alcohol and probably vice versa; for detailed Qtudy 
see (214). 
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(201) Got. 284,291, May 19, 1915; Cent. 1916, 1 110; [C.il. U, 04 (1916)]. (202) 

Baboul, Cmpt. nnd. N, 423 (1881). (203) Sduaidt, Ann. HI, 116-121 (1904). (204) du Pont 
Co., B)^. 477,981, Feb. 10, 1038; Cent. 1998, II 183; not in C.A. (205) Tronov, Geidievioh, 
J. Bun. PAya.-C5ein. 5 k. 69, 727-739 (1027); Cent 1998, 1 2924; C.A. U, 3389-3300 (1928). 
(206) Tronov, J. Rwa. Phvi.-Chem. Sec. H, 1278-1301 (1926); Cent. 1987, II 1145; C.A. U, 
2737(1928). (207) Giua,Gba.GMm.ttatn, 1349-351(1922). (208) Fromm, jlnn. 441, 133- 
184, 142 (1925). (209) Oble, Heemler, Ber. 69, 2325 (1036). (210) Cebriel, Ohle, Ber. M, 
620-821 (1917). 

(211) iinnita, Z. phyriel. Chem. 168, 42-67 (1926). (212) den Otter, Bee. tnw. cMm. 67, 
18-20 (1038). (213) Weiimonn, Melkown, Butt. me. ehm. (4) 47, 357-358 (1030); Compt 
rend. 199, 496-496 (1030). (214) Lobnumn. J. prakl. Chem. (2) IB, 57-64 (1030). (215) 
Bochmu, Meyhew, J. Org. Chan. U, 250, 253 (19^). 


8:S3eO l,S-DICHLOKOBIITBnE-8 

Ca d CiHidi BeU.SJr. 11 

Qow-boilg. stereoisomer) 

CHi-CH=(!! (3H2 



B.P. 116-118” at 766 mm. (2) 

Cf = 1.1544 (2) 

- 1.4642 

12] 

111.8-112.6° at 748 mm. (I) 

» 1.1850 (2) 

1.4876 

(2) 


Di" « 1.1488 (1) 

il)P = 1.45613 

(1) 


(Sm also highrboUg. etenoumer (3:5615).] 

[For prepn. of C (together with ite Btcrcoisomer (3:5015)) from 1,2,3-trichlorobutane 
(3:5035) with EOH at 150* (2), or from 2,2-(lichlorobutBae (3:7415) or 2,3-dichlorobutane 
(3:7615) with ale. KOH (5), see indie. lefe.; for formn. of C (together with its stereoisomer 
sad also 2,4-dichloiobutene-2 (3:5550)) from ^hlorobatenc-2 (3:7105) by actn. of Cij 
at 360” see (3).] 

(S with 1 mole CU + 1.5 moles NaHC!0) at 0° gives (100% yield (4)) l,2,2,.3-tc(rachlDio- 
butane (3:9078). 

C on hydrolysis by btg. with 2 pis. aq. -f 1 mole powdered CaCOj at 70” for 4 hrs. gives 
(1) a mixt. of about equal parts of 2-chlorobuton-2-ol-l (3:8240) and (by allylic transposi- 
tion) 3«blorobutcn-3-ol-2 (3:9115). 

C on oxidn. with KMnOi in acetone gives (1) chlaroacetic acid (3:1370) -I- AcOH 
(1 : 1010) -|- HCl. — C in CCU at — 17” treated with Oj followed by aq. gives acetaldehyde 
( 1 : 0100 ). 

I:69U (1) Tisbchniko, J. Cen. Chem. {V.S.S.B.) 7, 658-662 (1937); Cent. Ml, II 371; C.i. 11, 
5764 (1937). (2) Tiahebenko, Churbakov, J. Gen. Chem. (C.5.5.B.) 6, 1553-1568 (1936); 
Cent. 1987, 1 3786; CJL. 81, 2165 (1937). (3) N. V. Bateafsebe Petroleum Meateohappij, Brit. 
468,016, July 22, 1937; French 810,112, March 15, 1937; Cent. lUI, II 4102. (4) Tishchenko, 
/. On. Chem. (UM.8.R.) 8, 1232-1246 (1938); Cent. HU, II 4222; C.A. H, 4190 (1939). (6) 
Tishchenko, Churbakov, J. Gen. Chem. (C.B.B.B.) 7, 003-666 (1937); Cent 1U7, n 371; C.A. 
U, 6754 (1937). 
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m UQUI 08 WITH Df >LU 

8:S87tl a^UCBLOBOnOFlOIRlCELOISa CyBWX3| B6lLn>Wl 

Cl H- 

chU— oo 

k k 

B.P. 117.4rll7.8° •t76SiiiiiL (I) 1.4068(1) • 1,48840(1) 

110-116° (2) 

68-78° it88-Nfflm.(3) 

CblorlefiS lAcbiTpatoiy liq. with penetrating odor. 

[For prepn. of C from fk,it-dichloropropionic acid (3:6162) with SOCb pudwr ibBux for 
10 hrs. (1) or with FGU ( 2 ) see indie, refs.; from pyruvic acid (GHiCO.COOH) (1:1040) 
withFCl 5 Bee| 2 )| 4 ).] 

[For study of rate of reaction of G in dioxane with i^hlorocthanol (3:5562) ace (1).] 

C with aq. readily hydrolyces to a.a-dichloropropionic acid (3:6162) q.v. 

0 a,B-Dicbloropro]ponaxnide: Ifts. from dil. ale., m.p. 117-118*' (3| (5), 116-117" (2>, 
116° (4). [From G with cone. aq. NH 4 OH (2); for other ways are under ajO-diohloro- 
propionic acid (3:6162).] 

0 a,a-DiclilorDiiro|iioik-5r-efhylaiiiide: m.p. 51-52° (3). [From C with EtNHs ( 8 ).] 

a,a;-Dicliliiropropiciiianilide: m.p. 101° |3|. [Reported only by indirect meana (3M 

a,a-Dichloropropiini-^-toluidide: m.p. 84r86° ( 6 ). [Reported only by indireot 

meana ( 6 ).] 

S:5S7X (1| Leiimi, Bpt, 70. 1046, 1050 (1037). (2| BeckurtB, Otto. Ber, 11, 386-391 (1878). 
(3) von Braun, Jostea, Miinch, Ann. 453, 126, 135 (1927) (4) Klimenko, Rcr. 1, 465-468 (187Q). 

(5) Otto, Ann. 118, 183 (1804). (6) Bischoff. Walden, Ann. 279, 93 (1894), 

3 : S385 o-CHLORO-ISOBUTYRYL CHLORIDE C 4 HBOCI 2 BeiL 11 - 3B3 

a n,- 

CHr-i— C =0 ”>-»«»’ 

(^.H, (!;i 

B.P. 117-118° (1) - 1.4866 ( 1 ) 

113-114° (2) 

The b.p. of 12^126° Riven by (3) is incorrect (1). 

[For prepn. of C from isobutyryl chloride (3:7270) with Cl, (3) (4) ( 6 ) or with 80,01, + 
dibensoyl peroxide in COU ( 20 % C + Mdoro isomer ( 1 1) see im^. leh.; for prepn. 
of C from a-hydroxyisobutyric odd (1:0431) with 800, (together with other prednots) 
see (2).] 

[For leactn. of C with MeOH yieldinR methyl o-chlonHSobutynte (3:791B) see (S).] 

C on hydndyBis with oq. yields ir.chloro-i 8 obutyiio add (3:0235) q.v. 

1:035 (1) Kharurh, Brown, J. Am. Chem. Soc. O, 925-920 (1940). (2) Blsise, MonUpia, 
Compl. Tend. 174, 1665 (1922). (3) Michael, Gamer, Ber. 14, 4054-4055 (1001). (4) Emry, 
Compt. rmd. 141, 1024 (1906); Butt. oeod. ray. Bdg. IIN, 206-226; Cent. IIM, II 227. (5) du 
Pont Co. 4 Lodsr, Brit. 428,223, May 9, 1936; Cent. UBI, 1 179; C.A. 20, 6607 (1036). 
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OIVIBION 3, SEOnON I 


iiSsM M^mcmoROFtoFnn-1 


a 


GAOi 


U. 11«' (1) 

116-117* (2> J>|i - 1.8B7 (3) 

115* {3) 


MX-' 100 
Ii- 
1r- 


^or ptepn. of C from 1,1,1,2-tetndiloniprDpuie 0:5786) in 93% yield htf. with 
ftq. or ale. alk. for 3 hn. at 95’ see |1|; for piepn. of Cl from l,l, 2 ,!MetiaehloroiKopBne 
(3:6835) with ale. EOH or ale. NHiOH aee ( 2 ) (3).] 

[For oae of C aa dry cleaner and spot remover (4) or in degreaainc of metala (5); for uae 
in dewaxing of mineral oik aec ( 0 ).] 

C with C3i yielda (3) 1,1,1,2,3-pentaehloropropanB (3:4740), m.p. 179*. 

I:IM (1) du Font Co. and Cih, Brit. 469.0S1, July 19. 1937; Cent. IW, 1 1219; C.A. n, 599 
(1988). (2) Ssenic, TagmeeU, Btr. 29, 2668 (1895). (3) Boreche, Fittig, ilnn. Ul, 117-119 
(1865). (4) Levina (to du Font Co.), U.B. 2,116.437, May 3, 1938; Cent. 18U. 11 796; C.A. n. 
5233 (1938). (5) Levine (to du Font Co.). D.8. 2,116,438, May 3, 1938; Cent. 1988, II 947; 
C.it. 82, 4986 (1938). (6) Standard Oil Development Co., Fnnoh 790,852, Nov. 28, 1935; 
Cent. 1188, 1 2672; C.A. 88, 3323 (1936). 


8:5420 TBICHLOROACBTTL CBLOBIDB 


BJ. 118* cor. (1) (8) 

117-llB* ntTB0inin.|2) 

117.0* at 784 mm. (3) 

Iie.3-11B.5* (4) 

116.4’ at 766 mm. (5) 

116-117* at 786 mm. (9) 

[For prepn. of C from trichloroaeetic add (3:1160) with PC 1 | ( 1 ) (7) ( 8 ), with PC 1 | + 
ZnCIi (25% yidd (9)), with SOQi (yield: 12 % |9), 30% (23)) in CeHi (60% yield (3)) 
or in pyriiUne (90% yi^ ( 10 )), with FjOi + HCl gaa ( 11 ), with benaotricUoride (3:6^) 
+ ZnCh at 100’ (77% yield (12)), with benzoyl eUmide (3:6240) (51-56% yield (13)) 
aee in£e. lefa.] 

[For foimn. of C from trichloroacetic add at 300* (together with (X), COi + HQ) aee 
(14); from acetyl chloride (3:7065) with 3 molea FClt aee (11); from hexaehloroethane 
(3:4335) with SOi at 150° aee (15); from pentaddoioethaae (3:5880) or svm.'tetnchlanh 
ethane (3:5750) in nliyaFTidet light and Or aee (16); from tetncUoroethylene 0:5460) 
with 80i (15), with H 1 SO 4 + HNO 3 (together with other producta) (17), with oaone (18) 
( 10 ), with oxygen in prea. of Bir or cone. HNOj (20), with oxygen by chlorine aenaitiaed 
photo^datian (21) d. (30) (31), or with oxygen in ultra-violet light (16) aee indie, reb.; 
from dieth^ ether on protracted chlorination in aunlight, from decaohlonidiethyl ether 
(3:1676) on diatn. eoe ( 22 ), or from diatn. of pentachloroethyl trichloroaoetate eee (22), 
framCQt (3:5100) AlQi + CO gaa at 200 ' and 250 atm. (37% yield) aee (32).] 

[C on htg. (13) or on htg. vrith AlQi (23) yidda oaibon tetraoUotide (3:6100) + (X); 
Cwhtg. at 600’ yielda (24) carbon tetrachloride (3:6100) + hexadilaroethane (3:4835) + 
CO + phoegene (3:5000).] 

[Con treatment at -5* with dry HBrgaa givea (70% yidd (24)) triehloroBeetyl bromide, 
b.p. 143°; C aimilarly treated wiUi dry HI gaa givea (71.6% yi^ ( 0 |) triehloroaeetyl iodide, 
b.p. 74-74.2* at 30 mm, ( 6 ).] 


CIIiCI“O^^0 QQCI4 




1.6202 (3){ 
1.6179 (5) 


no ■■ 


Bell.n- 210 
ni-( 94) 
lI^-(200) 

>1.4701 (5); 
1.46949 (3) 



HI UQinDB wns l)f >1.U 9:«CMNKiHM( 

^ lleOH Aodd jMd mdily Batbyi Wddtnawtete (3:8800), b.p. 188^; 
iriilh EtOH yUdi (1) eUqd trieUamsetote j(3:aiH!0), b.p. 108°. (Foi stu^ of Me of 
ne |2}).] 

{C with pun IMUy dMQIed AK3i + CiHi jielda (26) (36) tripbenjdviivi ekuhol 
(<i^»dMienylaoetqilieiuine) [BaL VII>S22, Vni-(201)], m.p. 187”; moiit tiCIi + 
CiBi, however, C gives instead (25) (27) (28) a),u,w-tiioh]orDBee(oi)henone (3:887(), 
b.p. 366-267” (26). -C with HeiZn yields (20) pentamelhykthyi sleohol (Bd. X418, 
Ir(307), Ir(447)]. — C with EtMgBr in ether at 10” idns (38) 1,1,1-tiiiihlorobiitaiMM 
(8:5065).] 

C bydrolyaes readily with aq. yielding triohloroacetio acid (3:1150); for the ainide, 
anilide, ptduidide, and other dMvs. eorreep. to C see triehloroaoetiB acid (8:1160). 

I:SIM (1) Gal. Puli. toe. ehim. (3) M, U-13 (1873). (2) Branch, Nison, /. Am. Chm. Ste. ih 
249l>>2604 (1336). (3) Leimu, Par. 71, 1049 (1937). (4) Cheng, Z. phytik. Chtm. 396 
(1034). (S) Martin, Partington, J. Chtm. Poe. IIM, 182. (6) Giutua, Btevena, /. Am, Ogam. 
Pee. 66, 376 (1933). (7) Ddaere, PnP. aead. ny. Pah- 1911, 189-202; Cent. 190, 1 1107. (S) 
Thorpe, /. Chtm. Poe. 37, 189-190 (1880). (9) Clark, BeU, TVofu. Soy. Pec. Cbn. (8) 17, Ul 
97-103 (1983). (10) Carrt, libermann, Compt. rend. 199, 1422-1428 (1984). 

(11) FMedariei, Per. 11, 1971 (1878). (12) Rabcewica-Zabkowald, PeeaniM Chem, f, 628 
(1929) i Cent. IIM, 11 2767; C.A. U, 61 (1930). (13) Brown, J. Am. Chtm. Pee. M. 1825-1328 
(1938). (14) Engler, Steude, Per. M, 1443-1444 (1893). (16) Prud'homme, Compt. retd. 18, 
1138 (1870). (16) Mailer, Ehnuann, Per. 18; 2207-2210 (1936). (17) BilU, Per. 3|, 1636- 
1636 (1902). (18) Beaion, Compl. rend. UB, 1348 (1864) ; 121, 125 (1806). (19) Swarte, Pidl. 
ocod. ro». Pete. (3) 31, 63Zn662 (1888); Cent. 1888, 1 688-589. (20) Conaorthun iOr Elekfao- 
ehem. Ind.. Ger. 340,872, Sept. 18, 1821; Cent. 1921, IV 1101. 

(21) Dicldnaon, Carrioo, J. Am. Chtm. Poe. 66, 1473-1480 (1934). (22) Malaguti, dnn. eMn. 
(3)16,5-28,64(1840). (23) BOeaeken, Pee. traa. eUm. M. 100, 112 (1910). (ai) flimnne, awt, 
Meunier, J. Am. Chtm. Poe. 61, 435-436 (1939). (25) Bilta, J. frakt. Chtm. (2) MZ, 196-197 
(1635). (26) Bilta, Per. 32, 664-655 (1899). (27) Staudingnr, Kon, Am. 286, 112 (1911). 
(28) Gaatier, dnn. ehim. (6) 14, 398-402 (1888). (29) Bogomobs, Ann. 299, 78-82 (1881). 
(30) Schott, Bohunaeber, Z. phytOi. Chtm. 8-49, 107-125 (1941); Cent. 1941, II 2649; CJL, m, 
3651 (1944). 

(31) Kirkbride (to Imperial Chem. Ind., Ltd.), U.B. 2,821,823, June IS, 1943; C.A, it, 6078 
(1943): Brit. 634,732, March 17, 1941; CjI. M, 1330 (1942); Brit. 640,561, July 20, 1942; C.A. 
37, 4740 (1043). (32) Theobald (to du Pont Co.), U.B. 2,378,048, June 12, 1945; C.A. », 4086 
(1946). (33) Jaoob, Putt. aoe. ehtm. (5) 7, 681-586 (1940) ; C-d. 39, 3507 (1942). 


3:MZ5 l-CmOROPROPANOBBia db-C-CHi CsHfCXIl 

(Chloroacetone; aoetmyl i jL (-(844) 

ohlonde) ^ (-(718) 

BJ>. BJ>. (eentd.) 


119-120” (1) (20) 

60^8' 

‘ at 60 auiL |10) 

= 1.133 (180) 

119.7” at 780 mss. 

(2) 

40" 

at 46 mm. (3) 

- 1.170 (11) 

119.6” (3) 


35“ 

at 89 mm. (6) 

/>!!- 1.164 (12) 

119.3’ 

(4) 

20“ 

at 19 mm. (6) 


118.8-110.4” 

(6) 



PiS - 1.162 (7) ef. (180) 

lie* at 760 mm. 

(6) 




119* at 135 mm. 

(7) 



2>li - 1.1S8 (0) of. (189) 

118” at 7SS mnu 

(3) 




117-118” 

(0) 



Pi* - 1.136 (189) 


C when pure is eolorlwi liq. — C tanu dark on exposure to light. — C on long sgMOure 
to li ght, sods, or metals resmifies to a dark mass, m.p. above 350”, which fumes in air and 
dis. in hmg. HNO|, but does not react with fumg. HiSOe, NH|OH, or phenylhydnaine 



l-(mOROPB0PANONB;-2 


a: MM 


682 


oar hydrolyw with 80% KOH |13). — [For Btabiliaathm of C by Oflaiu of iddn, of 1% 
CaOOi (14) or 0.1% aq. (16) Bee indie, refs.] 

C ie Bol. in 10 ptB. aq. (7) but does noi fonn orystn, hydratep with it (9) (for prepn. of 
anhydrouB C using G11SO4 see (16)); C is volatile with steam (9); sol. in ale., ether, GHGU- 
C has very pninounoed lachiymatory proper&es; for studies of this property see (17) 
(18). 

C farms aseotropes with several org. liqs. (19); e.g., C with toluene (1:7405) forms a 
ooDBt.-4)oilg. mixt., b.p. 109.2" at 760 mm., contg. 28.5% C; C with isobutyl ale. (1:6165) 
forms a coi]St.-boOg. mixt., b.p. 105.8" at 760 mm., contg. 36% C; C with ethyl n-butyrato 
(1:3127) forms a conBt.-boilg. mixt., b.p. 117.2° at 760 mm., contg. 53% C; Cl with isobutyl 
acetate (1:3115) forms a oonst.-boilg. mixt., b.p. 116.7", contg. 30% 6. 

[For piepn. of C from acetone (1:5400) with Ck (188) (9) (20) (21) (22) (23) (24) (25) 
^deld is poor and contaminated with higher chlorination prods, especially 1,1-dichloro- 
|iropanone-2 (uiMpm.-dichloro&cetoDe) (3:5430) whose b.p. is very close to that of C); 
with Oil in pres, of CaCOs (yield 82% (3)) (26) (27) (28); with Gig in vapor-phase chlorina- 
tion (29) (30) (21) in pres, of NiGk (38); by dectrolysis in HCl (97% yield (32)) (36) 
using Ft electrodes (with graphite or lead electrodes resultant C is reduced) even using 
alternating current (35% yield (33|);with ClsO (34);withH(Kll (22) (27) (35); withEtOQ 
(3:7022) (1); with AT-chlorourea in aq. soln. (37); or with (72% yield (189)) see 

indie, refs.] 

(For prepn. of C from acetone (1:5400) with benzenediazonium chloride (solid) in pres, 
of GaCOi (39) (40), or with aq. solns. of other diaznnium chlorides (especially those with 
negative substituents such as those from p-Ditroaniline, p-chloroaniline, or 2,4-dichloro- 
anfline) in pres, of Cuds + NaOAc (41), see indie, refs.] 

[For prepn. of C from lH;hloropropanol-2 (propylene o-cblorahydrin) (3:7747) by 
oxidn. with K2Crs07 + H2SO4 (42) (43) (44) (45), CK)s + dd. H2SO4 (43), CiOa/AcOH 
(43), HNOi (43) (44) (45), HOd (42), or Ca(Od)2 (46) see indie, refs.; from 3-chloro-2- 
mcthylpropene-l (methallylchloridc) (3:7145) (10), or from ]-chloro-2-roetliylbutenf!-2 
(3:7485) (47), or from ],3^chloro-2-methylpropenB-l (3:5590) (48), or from l,4Hliclilon>- 
2-methylbutene-2 (3:9204) (49) with Oa see indie, refs.] 

[For prepn. of G from ethyl 7-chloroaGetoacetate (3:6375) (50) or from oHshloroaccto- 
aoetanilide (51 ) by hydrolytic cleayage with HCl see indie, refs.; from l,;^lichloropropene-2 
(3:5280) by sob. in cone. H3SO4 and distn. with aq. sec (52); from ally! chloride (3:7035) 
with HgO + HOGl see (53); from 1,2-epoxypropanc (inropylene oxide) (1:6115) with CI2 
at 0° see (54); from diketene + ds b edd followed by treatment with aq. see (55).] 

[For use of C in refining of mineral oils soe (56); in preim. of photoscnsilizbg cyanine 
dyes see (57).] 

Pyrolysis. [C passed through tube at 450° pyrolyzes mto acetaldehyde (1:0100), 
aeetone (1:6400), crotonaldchyde (1:0150) + Hd (58).] 

Reduction. [G on reduction with Zn 4- Hd (7) or on electrolysis in Hd sob. using 
graphite or lead electrodes (32) yields acetone (1 : 5400); Cl on reduction aith AlEta etherate 
as directed (59) gives (70% yield) l-chloropropanol-2 (3:7747), b.p. 7&-Bl° at 80 mm. (59); 
C on phytochemical reduction usmg yeast (60) gives (25% yuld) l-chloropropaiiol-2 
(3:7747); for polarographic study of oxidn.-reductn. potential of G see (61).] 

Oxidation. C on oxidn. with KMn04 (49) (62), HNOs, CrOa, etc. (62), yields chloro- 
acetic acid (3:1370) and AcOH (1:1010). — C with moist silver oxide yields (7) glycolic 
add (1:0430), acetic add (1:1010), and formic acid (1:1005). 

Halogenation. [G with Cla even in cold gives (26) more highly chlorinated acetones; 
e.g., C with da at 3(M0° yields (63) l,l,3-trichloropropBnonB-2 (3:5957) and 1,1,1-tri- 
cUoropropaaone-2 (3:5620); C with Gli at 50-70° yidda (63) cf. (64) aipn.-tetrachbr(H 



ttS . LIQUIDS WITH tif > 1.16 

aflotone (3:0060)) im«ym.-ietruhloroftoet(»^ (3:6086), aad pentwshloroiMiaiie (3:0806); 
C with CU at 50-100" in li^t (03) ( 66 ) or .under fireaB. (06) ywlda hexacUciraaob^^ 
(3:6312). — Note that C with Ga(OCl)s undergoes both ddoiination and subaequent 
deavage yielding |46) CHCU (3:5050).] 

[C with Bn (3 mdes) at 100 " yielda (67) 3 , 3 , 34 tibitmii>lHdi] 0 iDpiopanol^ (Beil. 1- 
658], b.p. 215"; 13.0" at 25 mm.] 

Reactiona of the halogen atom of C (see also further below under forma, of hetefoeyelie 
systems). G with excess aq. alkali presumably yields pr(qianoiie-2-ol-l (aoetol] (1 :6465> 
and therefore reduces Fehling’s soln.; the halogen atom of C is so reactive that C slowly 
neutralizes 1 equiv. alk. ( 68 ); C with NaOEt in abs. ale. yielda acetd ethyl ether (ethogy- 
aoetone) jBeil. 1-822, Ir(41B), lr(867)], b.p. 128" at 760 mm. (for study of rate of reaction 

[C with phenol (1 : 1420) + anhydrous K|COs in acetone stirred 24 hn. at room temp, 
or refluxed 3 hrs. (70) (note that in pres, of K1 yield jumps to 02.5% (191)), or C with 
sodium phenolate in phenol (71) (72) or in toluene (73), gives (yields: 21-23% (70), 16% 
(73|) pbenoxyscctone (1:5534), b.p. 117-124" at 19 mm. (70) (note that C H- ptod + 
aq. NaOH gives only black resin (73)) (for application of this type of leactn. to other 
monohydrJc phenols such as tetralol-O (5,6,7,8-tetrahydronaphthd-2) (74) (75) or p4er^ 
butyl )phenol (1:1510) (75) or j9-naphthol (1:1640) (191) see indie, refs.). ^ lifote that 
G with phend (3 mdes) + fumg. HCl at 100" reacts in a dfl. sense to give (60% yield (76)) 
a (m-(hydroxyphenyl)propane of undetd. struct.; for formn. of resins from C + phend 
see JT?) (78).] 

[C with K1 in aq. MeOH (79) (80) or in acetone (5) gives (75% yield (80)) iodoacetone 
(Beil. 1-660, li-(345), l2-(719)], oil, b.p. 58.4" at 11 mm. (79) (oxime, pr. from pet. oth., 
m.p. 64.5" (79|); for study of rate of this reactn. in acetone at 0 " and 10" see (5). 
with K 2 SO 3 (or NozSOs) yields (81) salts of acetonesulfonic acid [^il. lV- 10 , lVr(530)|. 
— For study of rate of reactn. of G with aq. NasS 20 i see (82). — C with NasS in acetaiiB 
yields (83) (84) bM-(aoetonyl) sulfide, m.p. 40" (83), b.p. 126" at 14 mm. (83), 125" at 18 
mm. (84) (earlier work (85) using ale. as solvent could not be checked (83) (84).)] 

jC with aq. NaSCN stirred 10 hrs. al 25" (86), or G with Ba(SGN )2 dirratly (87) or in 
ale. (88) (89) cf. (90), gives (95% yield (86|) thiocyanoacetone (acetonyl thiocyanate) 
[Beil. III-179, lllr(72), lll2-(125)], oil, b.p. 73.5-74.5" at I mm. (86), D\l ^ 1.1802 (86) 
(for use of this prod, as anti-oxidant for rubber (91), as stabilizer for oeUulose (92), or is 
1% soln. in petrdeum as insecticide (93) see indie, refs.); note that thiocyanacetone, al* 
though insensitive to dil. aq. HCl (87), with HCl gas in cold (86) or cone. HCl on boilg. (89) 
adds 1 mole HGl and ring-doses to 2-chloro-4-methylthiazole, oil, b.p. 167-167.5" at 754.4 
mm., 69" at 14 mm. (86); note also that thiocyanoacetone with aq. NaHCOi (94) (or C + 
aq. KRCN + NaHCOg (86)) yidda 2-hydroxy-4rmethylthiazDle (4-methylthiazolone-2) 
(“ff-methylrhodime”) [Beil. XXVll-158, XXVIli-(264)], ndls. from aq. or ether, m.p. 
10M06" (94), 102-103" (86).] 

[C with Na salts of sulfinic acids gives the corresp. alkyl- (or aTyl)aulfonylBoetoiieB: e.g., 
G with Na methonesulfinate gives (95) methanesulfonylacetone, m.p. 64" (96) (96); C 
with Na benzensulfinate in ale. gives on refluxing (95% yield (07)) benzenesulfonylaoetone 
[Beil. Vl-307, Vli-(145)], Ifts. from ale., m.p. 57" (97); C with Na j^tduenesulfinate yklds 
(97) p-tolueneBulfonylacetone [Beil. Vl-421, Vli-(210)], m.p. 51" (97) (98); many other 
analogous cases are known.] 

[C with tertiary amines gives the corresp. quaternary ammonium chloride salta: e.g., 
C with dry MegN in abs. ether (99) or abs. ale. '(100) (101) yields trimethyl-acetonyl- 
ammonium chloride [Beil. IV-315, IVs-(763)], very hygroscopic white solid; 6 with pytidkie 
gives corresp. salt (for study of rate in abs. ale. at 56.6" see (102)]. — 6 with triphenyl* 
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phanMne ia CA at 76-80^ for 15 hn. yiddi (103) tripfaniykaoetoiiy^^ 
ohkrida, ia.p. dec. (103). with henaiBthylflnetetraiiiiiie m GHCh snd. pp(i. 
aa addn. prod, (poor yidd (104)). ndli., ntp. 122* (104).] 

[C with dry NHi may yield (9) a liiHe aminoaoetone (aoetonylamine) [Beil, IV-814| 
IVi*(41iO)^ IVr(703)]. but the reactn. ia uiUBtufaotoxy and other methods (106) are pro- 
fened for prepn. of the latter; C (in excess) with aq. sdn. (80%) of MeiNH yidds 
(100) dimethylaminoBcetoiie [^il. IV-814], misc. with aq.. b1o.| ether, b.p. 123* (106); 
b (1 mole) with EtiNH (2 moles) in ether yiekh (106) diethylaminoaoetone [Beil. lY-* 
816], b.p. lO^-lSO” (106). — Many analogous cases are recorded.] 

RaadiiinB of C mvdving the H atoms of its ^%C1 grouping. C with salicylaldehyde 
(1:0205) in ale. KOH reOuxed for 15 min. (107) (108), or in sic. NaOH refluxed 2 hia, 
(100), or C + Na salt of salicylaldehyde in dry CA under reflux (110), gives (yidds: 
60-86% (107), 76% (100), 60% (106)) 2-(aeetyl)coumaToiie (2-acetobenaofuran] [Beil. 
XVn^], colorless Ifto. from ale., m.p. 76* (107), 75-76* (100), 74-75* (106) (110) (cor- 
lesp. oxime, ndls. from dil. ale., m.p. 150* (111), phenylhydrasone, cryst. from ale., m.p. 
15^154° (107), semicarbazone, ndla. from dil. ale., m.p. 217* (107)). — C with p-dimethyl- 
aminobensaldehyde in AcOH with HCl gas yields (112) aHdiloro^(p-dimethylamino- 
benzd)aoetone, yel. Ifts. from ale., m.p. 115* (112) (corresp. phenylhydrasone, m.p. 206- 
206* (112), semicarbasone, m.p. 202-203* (112)], accompanied by a little cHshloTo^,a'- 
bi^(p-diinethylaniinobensal)aoetone, cryst. from 1:1 abs. ale. + CAi ni.p. 226* (112). — 
C with diasotised aniline in pres, of NaOAc at 0* yields (113) (49) of. (114) l-(benzBiiea8o)- 
1-ohloroBoetone [Beil. XV^421, yel. ndls. from boilg. ale., m.p. 136-137* (113), 136-136* 
(49). 

Reactions of C involTing the keto group. C with satd. aq. NaHSOt sdn. yidds (61) 
a crystn, NaHSOi cpd. cf. (7). 

[C with HCN as directed gives (yields: 94% (119), 87-90% (192)) (21) (115) (116) 
p-^oro-a-hydrosTisobutyronitrile (ehloroB cetane (^anohydrin) [Beil. 111-317], oil, b.p. 
no* at 22 mm. (117) 108-110* at 20 mm. (192), 103-104* at 16 mm. (115), » 1.2027 

(117), f&D * 1.4520 (192), njj « 1.45362 (117); this prod, on distillation at end. press, or 
even on stdg. in the air readily dissociates into the Qriginsl components; on saponification 
with HCl, however, it gives (62% yield (192)) (5) (115) ^-chlon>«-hydiiHryi8obutyiic 
add [Beil. 1X1^17, llli-(120), lllir(224)], ndls. from CsHg, m.p. 110* (118) 109-110* 
(192). — C (1 mole) with aq. KCN (1 mole) gives 43% yield (119) of a cpd., CgHiijOkNi, 
m.p. 163*, formerly suppo^ to be a-iii»to-/^hydroxy:(3-inethyldutaio(di)nitrile [Beil. 
111-^888] but now (119) regarded as 2,4-dicyBno-2,5-diniethyl-5-hydroxytetrBliydTofuran 
(for medianism of its formn. and review of earlier literature see (119)).] 

[C forms acetals or similar cpda.: e.g., C with triethyl orthoformate (1:3241) in EtOH -|- 
B drop of HaBOi gives (yields: 90% (1^), 87% (80)) ef. (190) ehloroMtone diethylaeetd 
[Bdl. 1-654, lr(718)], b.p. 161-162* u.c. (120) 81-n82* at 50 mm. (190), 5^* at 14 mm. 
(80), B 1.002 (120); for acetals from C with g^ycerd (1:6540) (121) or pyrocatechd 
(1:1520) (122) see indie, refs.] 

[C with phenyl isocyanide + AcOH in ether gives (123) crMetoxy-pHsUcnTHSobutyraiiiUde; 
tj with plmyl isocyanide + BsOH in ether gives (123) o-benaoyloxy-^hliiro-iBo^tyranil- 
ide.] 

[C with RMgX epds. (1 mole) in ether in general leacts nonnally with the ketonic group 
to give addn. prods, which with aq. yields the corresp. tertiary ales.: e.g., C with MeMgBr 
gives yield (124)) (125) l-«hlciro-2-niethylpiqwnd-2 (o-isobutylene chlorohydrin) 
(3:7762) (acoompanied as a result of reactn. of a second MeMgBr and leair. (126) (127) 
1^ mma 24neihylbutand-2 (1:6160)); for comsp. roaotn. of C with EtMgb yUdiiig 
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(3:S17fi)iee(128);foremip.f0iotB.<ifCwHhnpC^ 
ii-CUBaH^iiM3iHiM^p]BoAHuMgBr,n^Gh^ [129); 

lor eoTTBop. naotn. of C iriih ^0f4lltyie(hy^ (lB0)f willi THtfMethyn^fl 
(131), or wilih ethynyi Ina-(MgBr) <132) aee India nfi. wiOi CUiiM^ yieliii (13^ 
lMidilQio- 29 henyliiropBDol-j 2 [Beil. VI-^SOT]; note, however, thnt if the initiil addn. opd. 
iflhtd. at 130-140” prior to hydrolyeuiean'.ooniTB and the prod, then (134) to phenyla^^ 
(1 :3118). — For reaetn. of C with o-3ienyl Mgl aee (70).] 

[C with aba. diaranethane (free from MeOH) in dzy ethmr yiekto (133) lKdikre-2-m0l%l'^ 
2,3NepoiybataDe, b.p. 124” (135).] 

Copdenaatiim reartienaol C (iieoaBy yielding hategocydtecom^^ [C with aoeUl- 
dehyde (1:0100) + NHiQH in pra. of Cu(OAc)i givea (40% yidd (ISO)) 2,4-(Qr 5)- 
dimethylimidaaole (Beil, XXI1M9, XXmi-(25)], b.p. 260” at 733 mm., m.p. 92” (186) 
(S.HC1, m.p. 205, fi.PkOH, m.p. 142-143” (136)).] 

[C with methyl aoetoaoetate (1:1705) + NH4OH at -1” givis (16% yield fl37)) ^ 
oarbomcthoxy-OiSdimethylpyrrole (Beil. XXll-291, eryat, from ale., m.p, 110,5”; C with 
ethyl aoetoaoetate (1 : 1710) + exoeaa oonc. aq. NB^QH (138) (140) or in efher with NB| 
gaa (130) gives (yidds: 44% (139), 20 % (138)) 3Hsaih^Qxy>^,5^dimethylpyirde (Bdl 
XXIl-29, XXIIr(496)], m.p. 116-117” (138) (other by-prods, also being formed (130)); 
C with ethyl aoetoaoetate (1 : 1710) + |»im. ammea similarly gives iST-substituted aaalcHPil 
e.g., use of aq. MeNHj gives (141) 3Hsarbetboxy-l,2,5-iarimethylpyrTde [Beil. XXIIr29, 
}Q^r(496)], m.p. 48” (141); use of aniline gives (139) (141) 8wbetho]iy-2>diinethyl-l 
phenylpyrrole [Beil. X^Ql-^SO, XXUr (496)1, d^P> 43”, b.p. 225” at 40 mm,; for ooneqt. 
use of p4oluidine see (141).] 

[C with ethyl oxaloaoetate [Beil. 111-780, nii-(273). Ills- (479)] in ether treated with 
NH) gaa yicl^ (139) 4-carbethoxy-5,6^1ifa^roxy-2(or 3)-methylpyridiDe [Bed. XXII- 
250], m.p. 223” (139) (much oxamide and other by-proda. also being formed).] 

[6 with diethyl aoetonedicarboiiylate (1:1772) in ether (142) (143) (130) or GsHe (144) 
with dry NHi gas gives (yidds; 40% (143), 38% (142)) etliyl (3H»rbe^oxy-44nethyl- 
fuiyl- 2 }aoetate [Beil. XV1I1-333|, oil, b.p. 168” at 20 nun. (139).) 

[C htd. with amides yields coiresp. oxaades: e.g., C with acetamide htd. 8-10 hia. at 
120” under reflux gives (7% yield (145)) (146) 2,4-diniethyloxaBde [Beil. XXVll-17], 
liq. with odor like pyridine, very ad. aq., b.p. 108” (145) (146); C with benaamide + 
powdered CaCOi at 115-120” for 8 brs. gives (15% yield (147)) (148) 2-phenyl-4-methyl- 
oxasole [Befl. XXVll^], b.p. 238-241” (148), 92-95” at 6 mm. (147) (fi.HQ, m.p. 72”, 
fi.PkOH, m.p. Ill” (147)); for correep. reactn. of C with trMiitrobenzamide see (147).] 

[C with tUoamides yidds corresp. thiasoles: e.g., C with thioformamide in aba ak. 
refluxed for 1 hr. (149) or C with formamide + PA (150) gives (3847% yidd (149)) 
4-methylthiiuole [Beil. XXVll-16], b.p. 131” (150), 130” (140), 70-71” at 59 mm. (151) 
(B.FkOH, m.p. 181” (151); fi.£tl, m.p. 144.5” (149)); C with thioaoetamide without advent 

(152) (153) in aq. or do. (152) (149) or G with acetamide -|- PsSs (150) yidds 2,4-dimethyl- 
thiaide [Befl. XXVlI-18], b.p. 144-145.5” oor. at 719 mm. (152), 143-144” at 762 mm. 

(153) , 143” (150) (154), A}” - 1.0562 (fi.PkOH, m.p. 137-138” (152), fi.Etl, m.p. 212” 
deo. (149)); C with thiobenzamide in dc. gives (155) (147) 4-methyl-2-phmylthiasde 
[BeU. XXVII-58], m.p. 29.5” (156), b.p. 282” at 762 mm. (156), 275-277” at 750 mm. (147), 
111” at 6 mm. (147); many other analogous cases are reoorded.I 

[C with aq. thiourea (157) (158) (150) or G with NH 4 SCN (160) (161) or G with NH 4 BCN 
+ NH 4 OH (162) ( 86 ) gives (70-76% yidd (157)) 2 -ainino 4 -iiiethylthiaaoie [Bdl. XXVII- 
159], in.p. 44r45” (157), 42” (169), b.p. 231-232” d. dec. (162), 130-133” at 18 mm. (157), 
117-120” at 8 mm. (157); C with JV-methylthiourea givea (163) (161) (158) 2 -(methyl^ 
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fliDim>)44iietliyi4hiuide [Beil. XXVn-15d|, pr. from ale., m.p. 71.5-72.5^ oor. (163), 
64" (164) in.p. 228" cor. (163)]; G with pheDyltluoureB givee (158) (164) 2-(BDiliiio)* 

4-«ieth^thiaB6le [BeU. XXV1M59L ndb. from ale., m.p. 117-118" (164), 115" (168).) 

(C with O-methyl thiocarbamate on wanning givea (89) 2''methoxy-4-ittethylihiaziile, 
b.p. 58-60" at 18 mm. (89) (&.HG, m.p. 78"; fi.HgCl 2 , m.p. 123-124" (89)) (aiNsompanied 
by ita dimer); C with 0-ethyl thiocarbamate + KOAc yields (89) 2-ethoxy-4-^ylthuu61e, 
b.p. 71-72" at 15 mm. (89).] 

[C with solid ammonium dithiocarbamate in aba. ale. stood at room temp, for 12 hra. 
then leBmced 1 hr. gives (86% yield (151)) 2-mDrcapta4-methyltbiazole [Beil. XXVII- 
161], cryst. from isopropyl ether/alc. or dil. ale., m.p. 89-90" (165), 88.0-88.5" (151); 
note that in ether these reactants yield (166) an intermediate iSf-acetonyl dithiocarbamatej 
m.p. 80-82" (166), which on stdg. changes to the above 2-mercapto-4-methyl-thia2ole; for 
use of the latter (or its metal salts j as vulcanization accelerators see (167).] 

[C with l-phenylthiosemicarbazide in abs. ale. readily dis. at room temp, yielding on 
addn. of pyridine (168) 2-(phenylhydrazino)-4-mRthylthiazo]c, m.p. 179" (acetyl deriv., 
m.p. 179'* (168)); for analogous Teactions of C with the three ]-(ioly1)thioBeniicarbazides 
(169), the three l-(nitrophenyl)thi(ieemiGBrbazidcs (170), see indie, refs.] 

[C with acetone thiosemicorbazone in CHClSs gi^*^ on warming (171) the conesp. deriv, 
of 4 methylthiazolone 2, viz., 2-keto-4-methyl-2,3-dihydrothiazole-2-iaopropylidenehydrar 
lone; for analogous reoctn. of C with acetophenone thiosemicarbazone and benzaldehyde 
thiosemicarbazone see (171).| 

® Cidor reacts, with KOH: C with excess vory cone. aq. KOH gives crimson red 
cdor (5) (22). 

Acetonyl acetate (acetol acetate) (acetoxyacetone) (Beil. 11-166, ni-(72), IIs- 

(168)]: b.p. 174-175" at 760 mm. |172), 137-138" at 230 mm. (172), Df = 1.0749, 
ni? » 1.4150 (Beil). [From C + KOAc in MeOH (173) or abs. EtOH (172) alter 
2 hrs. reflux (82% yield (173)).] 

Acetonyl benzoate (acetol benzoate) (benzoylozyacetone) [Beil. ]X-140|: m.p. 

23.5-24" (174), 25" (175); b.p. 188-190" at 60 mm. (176). jlVom C with KORz on 
htg. together (54% yield (176)) or in ale. soln. (174).] 

0 l-(^-Naphthozy)Bcetone (acetonyJ j9-naphthyl ether): cryst. from ale., m.p. 78.4" 
cor. (177), 78" (178), 69-73“ (191), 69-72" (70). [h'rom C + Na jfl-naphtholate on 
htg. in ^-naphthol (178) or from C + ^-naphthol (1 : J540) + dry K 2 (K)s refluxed 
in acetone (21% yield (70)) (note that by addn. of K1 yield jumiis to 85% (191)].] 

0 l-(iV-phthaliinido]acetQiie (iV-acetonylphthalimide} [Beil, XlQ-477, ZXI]-(371)]: 
Ifts or ndls. from aq., m.p. 124" (105). [From C + K phtholimide at 120" for 20 min. 
(179) or refluxf*d 1 hr. in xylene (67% yield (ISO)).] 

O l-(JV-3-nitrophthaliniido]acetQne (Af- (acetonyl) -S-nitrophthalimide: ndls. from 
b1c.| m.p. 152-153" (181). [l^um C with K 3-nitrophthalimide on htg. (181).] 

O Meihylglyozal dioxime (methylglyoxime) [Beil. 1-764, Ii-(3B6], I2-(B22)]: pr. from 
idc., m.p. 156° (182). [From 0 with aq. soln. contg. NHzOH.HCl (3 moles) -f NaaCOi 
(2 moles) followed by acidification and ether extraction (182); note that by careful 
regulation of conditions chloroaccione oxime has been obtd. (82% yield (183)), but 
sinoe it is an oil, b.p. 171" at 727 mm. with slight decompn., it has no value as a 0 
forG.) 

0 1-09-Fheny1hydrazino)acet(me phnylbydiazone [Beil. ZF-412]; yel, ciyst. from 
MeOH, m.p. 162.5" (184). [From G inth phenylhydrazine (3 moles) in abs. ale. at 
-16 to -18" (184).l 

O Chloroacetone cMutrophenylhydrazoiie: m.p. 83" (135). 
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0 CUiKMfiitoiie M-8iiiitf^nyU9dium: yA adb. from b*P- 124.0-126.5* 
(186) 1511, 124* (39). [Fram C (05 g.) with 2«4^dkiitrci|dieny^^ (1,0 g.) jb 
ale. (12 nd.) + oonc. H€1 (1.6 g.) iindar reflux (ltt);niOto that thii pnMl. on pnktrafltsd 
(13 hn.) in aln. dieproportioiiatee yielding (186) C + 2,Mimtriq3faeBylhydfafliie 
(both sol. hot ale.) aecompaiiied by the spar. sol. iD6tliylg|yQxd-Ue-(2,4Kliiiitroiibe^^ 
oeaione, ciyst. from pyridine, nup. 298* (185); for varioue other reaclane. aee IW).] 
0 Chlomcetone Benucarbazono: m.p. 147-148* dec. (39), 141-142* (47), 15^137* 
(48), 165° (50), 163-165* (44). [I>om C with aq. aemicarbaaide HQ on of 
solid NaHCOa at room trap. (186) | note that thk prod, is reactive and on 
with aq. dissolves to a bright yel. soln. which soon becoim coloileBB and ppts. hydraiine 
dioarboxylic acid diamide leaving in the filtrate hydroxypropanone semicarbaanie^ 
m.p. abt. 192* dec. (186); these changes (which doubtless occur slowly even on stand- 
ing in water at room temp.) probably account for the divergent values of m.p. nported 
above.) 

(Q Condensadon prod. (C17H2QO4N8SCI) of C with AT-methyU/l^arbohydiazidopyri- 
dinium p-toluenesulfonate: ciyst. from 1:1 alc./ether, m.p. 135* cor. (187). \fxom 
C + in^catod react, in aba. ale. on refluxing 15 min. (187).] 
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3:5430 1,1-DICHLOROPROPANOllE-S (WN^i 

(ttio-Dioliloroaoetoiie; CBr-C— GHCli 

vrMym.-dielilarMeet(ine; 11 

diehloromethyl methyl ketone) 


B.P. ISO-121* (1) (25) 

ISO’ (2) (10) (11) (14) 

119.8-130° (3) 

IIO-ISO’ (7) 

115-110° (4) 


BdLl-eSi 
Ii-(844) 
^(718) 

Bfi - LSSe (6) 

= 1.380 (6) 

BL* - 1.S34 (1) 


CololeaB oil whioh nindly tuna ydDov on e^m. to light; apoi. eol. oq.; eoa. nL iln, 
ether.— C hta penetrating odor, is luhrymatoiy, and Uiatm akin.— Note that b.p. of 
C ia vmy olooe to that of chloraaeotone (3:5426) and that the latter ia a fnqnent imparity 
in Old. aamplea of C. 

[For inepn. of C from aeetone (1:6400) with Oi under varioua oonda. eee (2) (S) (7) 
(8) (6) (1); from aoetone at b.p. mth C9t in pree. of Ii, Fe(3i, or BbG| (yield; 48.0% C 
aeoampaaied by 28% 4 ym.-diohloroai»toiw (3:0663) (12)) or at 70° in pm. of NlQi (IS) 
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(otto prab. are ako formed) or by electrolyra in HQ (0| see indio. refs.; from ethyl 

a, a-dieUoroaOBtoaoetate [Beil. llli-(233), lllr(427)] by ketonic eleavage with 

da. HQ in B.t. at 170-180’’ for 4^ hn. f 14) or by refliudnK 4n6 hn. with HQ (15) cf. (4) 
Bee indie, refs.; for foimn. of C from iBopropyl ale. (1 : 6186) with Qi see (16); from methyl- 
aoetylene with HOQ (42% yield) Bee (17); from lyl-diohloro-2Tmethylpropene-2 (3:7480) 
with 0| Bee (18); from homoaspartic add [Bed. lV-494, IVi-(541), rVr(912)] by oxidn. 
with sodium AT-chloro-p-toluenesulfonaimde see (19)(! 

[G on reduction with Al(OEt )8 + anhydrous acetaldehyde in dry ether gives (45% 
yield ( 20 ) ) l)l-dichloropropanQl -2 (3:6755)| b.p. 146-148”. — C on reduction by yeast 
gives ( 54 % yield ( 21 1 ) levarotatory l,l-diohloropropanol- 2 .] 

6 on oxidn. with cone. HNO|, (Klij or KMn 04 yields (22) dichloroBcetic add (3:6208). 

[C with Bn (I mole) (1) yields 3-bromo-l,1-dichloropropBnone-2 [lldl. 1-657], b.p. Ill” 
at 26 mm. (1); C with excess Br 2 at 100” yields (1) 3|3^ibromo-l,l-dickloropropanone-2 
[BeU. 1-658], b.p. 120° at 25 mm. ( 1 ); for study of rate of bromination of C and induence 
of catalysts thereon see |4|.l 

[C with FQ| htd. at b.p. of mixt. for 2 days yields ( 2 | 1 , 1 , 2 , 2 -tetrachloropropane (3:5825), 

b. p. 163-.] 

[C with aq. in B.t. at 200° for 6 hra. yields (23) lactic acid (1:0400). — C with aq. alk. 
yields (preBumably via cleavage of the expected methylglyoxal) acetic add ( 1 : 1010 ) and 
formic add (1:1005); by virtue of this result C readily reduces Fehling's soln. (24). — 
C with aq. 10 % K 2 C 61 on boiig. loses HCl yielding (25) aciylic anid ( 1 : 1020 ).] 

C with satd. aq. NaHSOj soln. readily yields ( 1 ) (5) an addn. prod, crystg. as a trihydrate. 

[C with cone. aq. HCN slowly dis. on protracted refluxing yielding (10) the corresp. 
eyanohydrin (^,d-dichlorcKie-hydrox}'-iBobutyromtrile) [Boil. 111-318], on oil, which on 
btg. dimodates into its components; this prod., however, on liydrolyBis with strong HCl 
yields (10) the corresp. add, ^,|3-dichloro-cK-hydroxyisobutyric add (3:2145), pr. from 
alc./ether or cryst. from CiHs, m.p. 82-83° ( 10 ) (26). — Note also that G w'ith phenyliso- 
cyanide + aq. on stdg. yields (26) ^,/9-dichlon>-a-hydroxy-isobut>Tanilide, pr. from CHCbi 
m.p. 13^>133° (26).] 

[C in excess MeOH (5 moles) with ethyl iminofonnatc hydrochloride ( 1 }^ moles] 4-8 
days at room temp, yields (27) unsym.-dichloroacetonD dimcihylacetui, b.p. 170-171° at 
767 mm., 63° at 9 mm. — C in excess KtOH with ethyl iminoformate as above yields (27) 
im^.-dichloroBoetono diethylacetal, b.p. ISS-lSl** at 767 mm., 76° at 8 mm.) 

[C with o-nitrobenzaldehyde in ale. treated dropwise with aq. 5% NaOH condenses 
yidding (28) u,(iHlichloro-o-nitrobcnzalacetone, pptd. as oil by addn. of aq., colorless pr. 
from GsHs, m.p. 106-107° (28). — By similar procedure C with m^nitrobenzaldehydc gives 
(28) u,(HlichlDn> 4 n-nitrobenzalacetone, colorless pr. from CsHt, m.p. 116-117°; C with 
p-nitrobensaldehyde similarly gives (30% yield (28)) u,bHlichloro-p-nitrobenzalacetone, 
cdurlesB pr. from CbHb or ether, m.p. 125°.] 

[C with diazotized aniline in pres, of NaOAc yields (29) diohloro-&is-(benzeneazo)- 
methane, yel.-ar. cryst. from hot ale., m.p. 81-82°; C with diazotized p-toluidine in pres, 
of NaOAis yidds ( 20 ) dichloro-bts-(p-tolueneazo)metliane, or. cryst. from CeHo, m.p. 
159-160°.] 

C (1 mob) treated with aq. soln. of excess NH 2 OH.HCI (6 mdes) + NatCOg (3 mdes), 
stood 24 hiB., and acidiOed yidds (15) methylglyoxd dioxime (methylglyoxime) [Beil. 
1-764, Ii-(306), V(B22)], pr. from sic. or aq., m.p. 167°, 153° (15) (30); the same prod, 
also reaultB if a satd. soln. hydroxylamine sulfate is used (30) in place of free hydroxylanunc. 

C (1 g.) in aba. sic. (20 g.) with phenylhydrazine (2.5 g.) stood for 1 ^ days, then wsnned 
with aq. (100 mb), yidds (31) sa insd. residue (1 g.) methyl^yoxal 5ia-(phenyl)iiBai(nie 
(Beil. XV-156, XVi-(38)b yd> ndls. from dil. dco m.p, 148° (31). 
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(0 IfMNdilenfnpiMU-l MBkobtHM: a.i>. US' (32). [Aob C ia tk. wilh 
u). iwiaeaj'bMifc.HCT (1 mole) vithout addn. of KaOAflt tile aanwibuoiie 
imnedutdy; note, however, Uut on rtd^ the filtrete ppto. a nail ami of methjd* 
l^yoxal btMwmiiiBrbasane, m.p. 254*, alio fumed (tqgethn with eqiav. C) n baOji. 
the eemicubaione with aq. (32|,] 

■iMN (1) Cloai, Xnn. cMm. (6) ■, 164-IIUi, 176-176, 211-218 (1586). 12) Buwda, Slttia, 
itfiikUl, 112-117, 124 (1806). (8) Cbenc, Z. pAvitt. CAoa. B46, 286 (1884). (4) BeD, Ud- 
wdl. Proe. Aov. Bae. Lmdon, A-176, 104-106 (1940). (6) Jam. 116b 68-48 (1860). (6) 
Harldiu, Clerk, Robert, J. Am. Ckan. Soe. 41, 703 (1920). (7) Ghrti, Fiedur, J. pnU. Chm. 
(2)4,53(1871). (B| Mulder, Bar. 5, 1007-1000 (1872). (9) TliMBarteii,&r. 6, 807-808 (1878). 
(10) Buehoff, Ber. 8, 1330-1336 (1876). 
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236-230 (1877). (15) Meyer, Jnniiy, Bar. li, 1165-1166 (1882). (16) Bue (to Standud OB 
Co.), U.S. 1,391,757, 8e|it 27, 1921; Cent. 1622, IV 942. (17) TKttarf. J. Bun. 

Soe. 82, 88-117 (1900); Cent. 1160, II 29-30. (16) Tiehchenko, /. Oen. Chm. B, 

1232-1236 (1933); Cent. 1089, II 4223. (lO) Dakin, Bioehan. /. U, 91 (1917). (20) Nttd, 
Qer. 434,728, OcL 5, 1926; Cent. 1126, II 2846. 

(21) Sen, J. Indian Chan. Sac. 1, 1-8 (1934/25); Cent. 1125, 1 637; C.A. 18, 810 (1026); Bie> 
Ghem. Z. 151, 51-63 (1924) ; Cent. 1924, II 2272; CJi. 19, 3277 (1925). (22) N. Y. da Bateafube 
Fetroleuin Mettachapinj, FYench 797,943, May 6, 1936; Cent. 1086, 11 865. (23) linnamnitn , 
Zotta, Ann. 159, 243-251 (1871). (24) KUmont, CAm. Zf0. 10, 621 (1022). (26) Fbwnmky, 
J. prakl. Chm. (2) 51. 565-657 (1895). (26) Paaaerini, 0am. ehm. ital. 14, 640 (1024). (27) 
Wahl, Ber. 41, 3605-3606 (1908). (28) HeUer, Uuth, Buehwaldt, Ber. 56, 486-486 (1032). 
(29) FaW, Butt. eoc. chtm. (5) 1, 988-689 (1934). (30) TraadweU, Weatenbergu, Bar. 15, 
2786-2787(1882). 

(31) UeUer, Ann. 875, 287-288 (1910). (32) KnOpfer, MonoteA. 81, 766-706 (1911). 


3:5450 l,3-DICBa,OROPROPAinB aCH|.(}Hi.CH|C3 CiHiCai Bed I- 105 
(lYimethylene (di)ohlfiridr) li-( 34} 

k-( 7«) 

B.P. P.P. 

12a5-130.6° (1) (Z| (3) (4) -99.5° (8) D}* = 1.1770(11) - 1.4363 (12) 

130.4* at 760 nun. (5) 

(6) (7) 1.1898(13) < - L453 (9) 

130.3-13a5* at 780 nun. (8) 1.44867 (28) 

130.3’ at 760 mm. (28) 

119a9** at 740 mm. (9) 

IIB*^ at 740 mm. (10) 

CnLorlem oil. — Note that b.p. of 125° laveD in I.C.T. is too high (4). — Almoat inaol. 
in aq. [for precise data see (1) (2) (3) (4)]. 

[For prepn. from pTopBnediol-1,3 (tiimethylene i^ycoll (1:6400) with fumg. HQ in 
B.t. at 100° (13) (10) (20'25% yield (14)) but always accompsiued by S-chlompropaaol-l 
(tiimethylene chlorohydrin) (3 : 8285) see indie, refs.; with PCU + ZaCii (21% yield (15) )i 
or FGfi + ZdQz (31 % yield (15) Jj or SOCls (50% yield (15)) see (15): for ^epn. of C from 
1,3-dibromopropane (tiimethylene dibromide) + HgCb (8) (10) or l,3-duodopro|»De + 
AgCl (16| see indie, refs.: for prepn. of C from Y-«hlorapropyl p-tolueneBUlfonate with 
various RMgX epds. see (12); for formn. of C (19.3% (7) together with other produots) 
by ehlorination of propane (17) (18) (10) or n^propyl chloride (3:7040) (17) (18) see indie, 
rds.] 

[6 with Zn dust in aq. ale. (20) (21) or better in a high-boilg. solvent (7) (22) yieUi 
cyclopropane, b.p. —34°.] 



mViaiDM s, filiOIHHf 1 W 

0 nitti dc. KOH jrWdB illjrl cUoids (3: TOSS), 46*, wbnh Qmi i«Mta iritli tin 
EOBt TielifiBg (10> alljd eM eUier (1 ;7860}, b.p. 06-67’ at 742 mn- 

0 l,MNfheiiaii]nnvaiu (1:7170) q.v.: Ifto. from ale,, m.p. 61* (23), 60-61* (24), 
30^' (25); b.p. 338-340’ eor. at 762 mm, (26). (nom C (26) (or taiautbyleiia 
dibromide (24) or trimethylene diiodide (26)) witb sodium pbenolate.] 

^ 1,3-Pi- (g-M^tlMay )propaaB [Beil. Vl-6071: luDa. from ale., m.p. 103-104* (27). 

ID l,S-Di-(d-uplitlui 7 )pnpuie [BdL VI-042]: Ifta. from AoOH, m.p. 148-140’ (27). 

IlMM (1) Gross, Baylor, Gannaii, J. Am. Chm. Soe. Mt, 651 (1033). (2) Gross, Pfeyiift. Z, H; 
SBO (1031). (3) Gross, Z. phyiik, Chan. B-6, 215-220 (1920). (4) Gross, J. Am. Chm. Soe. 
a. 2362-2366 (1920). (5) Hass, /. Chm. Bdueation, U, 403 (1036). (6) Haas, MsBss, Weber, 
Imi. Btlg. Chm. 28, 338 (1036). (7) Haas, MsBse, Hinds, Glusaenbainp, Ind. Eng. Chm. 28, 
1178-1181 (1036). (8) Berwy, Znil. soe. cAtm. Belg. 42, 485, 488 (1033). (O) Kohlrwiaeh, 
Ypsilanti, Z. pAysiili. CAsm. B-SI, 414 (1036). (10) Beboul, Ann. eAiin. (5) 16, 400-462, 403 
(1878). 

(ll) Dunstan, HOditcb, Thole, J. Chm. Soe. 166, 137 (1013). (12) Hoasander, Marvel, 
J. Am. Chm. See. 6 , 1401-1406 (1028). (13) Freund, MonatA. 2, 638-630 (1881). (14) 
RolHin, Ber. It, 3116 (1021). (15) Clark, Str^t, lYons. Roy. See. Can. (3) 2i, III 77-80, 
(1029). (16) Hersfelder, Ber. 26, 2434 (1803). (17) Hass, MoBae (to Purdue Besearch Founda- 
tion), Canadian 374,242, June 7, 1038; Csni. 1638, 11 3005; C.A. 62, 5856 (1038). (l8) Haas, 
Meite (to Purdue ReaeaTiih Foundation), HB. 2,105,733, Jan. 18, 1038; Cant. 161^ I 4533. 
(10) Hoaa, MoBee (to Purdue Raeeareh Foundation). IJ.B. 2,004,073, June 4, 1935; Cent 1266, 
1 1500. (20) Lott, Cluiatianaen, SrJiaokeU, J. Am. Pharm. Auor. 27, 125-120 (1938). 

(21) Lott (to E. B. Squibb and Sons), U.8. 2,261,168, Nor. 4, 1041; C.A. 26, 1040 (1042). 
(22) Haas, Hinds (to Purdue Beseareh Foundation), TT-S. 2,008,239, Nov. 0, 10^; Cent lf6B 
1 4237. (23) Lohmann, Ber. 21, 2632 (1891). (24) Ramort-Luoaa, Hooh, BvU. see. cAAn. (4) 
81, 837 (1032). (25) BeU, Bennett. Hock, J. Chm. Sec. 1127, 1807. (26) Henry, Bull. see. 
cAtai. (3) U, 1224 (1806). (27) Gattermann, Ann. U7, 378^380 (1907). (28) Smyth, Mo- 
Alpine, /. Am. Chm. Soe. 57, 979 (1035). 


8:5460 TETR4CHL0R0STHTLE1TE 

a- 

-C=C-C1 C,Cl4 

Bail I - 187 

(Ferehloroethylene) 


da da 

Ii-( 79) 




lr(161) 

BaP. 

F.P. 




181.80° 

at 780mm. (1) -23.5* 

(16) » 1.61463 (1) nff 

1.4993 (22) 

181al° 

at700miii.(2) —23* 

(17) 




(3) (4) 


Pf - 1.0930 (13) 


181° 

Bt76imm.(6) -29.35’ 

(1) 

1.5058 (13) 

181“ 

at 760 mm. (6) 

(8) 

1.693 (6) 

1.50566 (2) 

181“ 

(7) -29.4* 

(18) 

1.89286(1) 

1.50547 (20) 

120a8“ 

at760nim.(8) -10* 

(16) 

1.0926 (20) 


180.74“ 

(9) 


1.6207 (2) 


1905-120. S° at TTO nun. (10) 
119.5-190.6* at 747 mm. (20) 


Pi* - 1.63100(1) ni,* 

1.50819 (1) 

119.0-12a0‘ti«. (11) 


1.683B (14) 

1^10831 (1) 

119-180* 

at 768 mm. (12) 



1.50890 (1) 

llB-120.5* 

(13) 



118.5* 

at 761 mm. (14) 


~ 1.6232 (21) 


ll&0-118.1*at 740 mm. (IS) 



1.5087 (21) 

88.9* 

tt 80iiim.(14) 


See else Note 2. 


See also Note 1. 


Note 1. For vap. preso. of C from 38-118* see (14). Note 2. For !>« over tnazB I 
16-20* see (14). 
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[For study of C « solvent for detn. of mol. wts. by rsfaing of b.p. (ebuDioioopie eonst m 
fifi.O* per mole solute/lOO g. G) see (23). — For study of tbemud omduotivity see M). 
For in C of geseous HO, HsS, or NHg see (11). ^-For study of influenee of Cnpon 
inflammability of mixts. of air with CH4 (26) (10) (26) (27), with GO (lOJ (28), with 
(10), or aeetylene (10) see indie, refs.] 

Binaxy ^ems contg. C. [System C + CCk: for f.p./oompn. data see (IS); 
oompn. and uee in anal, of the system see (22); for vap. prass. and Hq-Zvapor 
of system see (26).— 6lya£em C + iJ,S,B4etratAloroethane (3:6750): for f.p./eQm|m. 
data see (17).— iSysfam C + penkiM>raetkane (3:58S0): for f.p.ZcompiL data (euteotic; 
f.p. -64.8” contg. 58.4 wt. % C) see (18). - .Sfysfam C + isopropyl ale. (1:6136); for 
oompn, and nS /compn. data see (30).] 

G forma binary aaeotropea with many alcohols [c.g., C with AfeOff (1:6120) forms a 
oonBt.-boilg. mud., b.p, 63.75” at 760 mm., contg. 36.5 wt. % C (3); G lot^ EiOH (1:6130) 
fonns a oonst.-boilg. mixt., b.p. 76.75° at 760 mm., contg. 37 wt. % G (3); (? with nyrepi^ 
ale. (1 :6150) forms a oonBt.-boilg. mixt., b.p. 94.05” at 760 mm., contg. 62 wt. % G (81); 
C wUh isopropyl 6k. (1:6135) forms a Gons^-boilg. mixt., b.p. 81.7” at 760 mm., contg. 
30 wt. % C (31); € with nr^iyl ale. (1:6180) forms a oonst-boilg. mixt., b.p. 10&95” at 
760 mm., contg. wt. % G (3); G with utoamyl ale. (1:6200) forms a oonst-boilg. mixt., 
b.p. 116.1” at 760 mm., contg. 80 wt. % G (31); 0 with dhykoe gfyooZ (1:6465) forms a 
const.-'hoilg. mixt., b.p. 116.1” at 760 mm., contg. 94 wt. % C]. 

G forms binary azeotropes with many other org. cpds. [e.g., Cwiih formic aad (1:1005) 
forms a const.-boilg. mixt., b.p. 88.16” at 760 mm., contg. 60 wt. % C (32); 0 viih AtQH 
(1 : 1010) forms a const-boilg. mixt., b.p. 107.35” at 760 mm., contg. 61.5 wt. % G (218); 
C with propionic acid (1 : 1026) forms a const.-boilg, mixt., b.p. 119,15” at 760 mm., contg. 
61.5 wt. % C (4); C with mhulyric acid (1:1030) forms a coDst.-boilg. mixt., b.pr 120.6”, 
contg. 67 wt. % G (33)]. 

Uses of C. C because of its solvent properties, b.p., uninflammabUity, and immfaoibffity 
with aq., etc., finds vide use. — [Other examples of its utility include the folbwing: to 
use as dry-cloaning solvent see (34), cf. (35) (36) (222); for use with lower aliidu slCS. as 
soly. for cellulose ethers see (.37); for use in dewaxing of lubricating oil see (38); to use in 
Uq. HCN to diminish inflammability and exploBivenesB see (39); for use as a oomponent 
of comml, tearisss mixfa. sec (40).] 

[For study of use of G as an anesthetic (41), as fumigation agt. (with CCI4) to gram or 
flour (42), for sterilizatioa of surgical catgut (43), of antiseptic action (compared witii 
CRQi (44)) (45) see indie, refs.) 

[For examples of studies of use of C as anthelmintie especially with reference to hook- 
worm and similar parasites see (46)-(57) ind.; for compartson of anthdmmtio action of 
C with that of CCI4 (58) (59) or of chenopodium oil (60) see indie, refs.; for patent prepou 
of C for use as anthelmintic see (61).) (For toxicity see bdow.) 

[For use of G as the “ booster '' liquid in detn. of aq. by distn. especially in rnnhuwcs 
and other sugar industry products sec (62) (63) (64) (65) (66) (67), — For use of C m 
prepn. of anhydrous NasOg by removal d moisture by distn. see (68).] 

[For brief general surveys of G see (69) J70).l 

n^aiologisal acta, ind/or toxidty of C. [For studies from various viewpomta on 
toxicity of C see (57), (71)-(92) ind., also espedslly (219) (220) (224).] 
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Dsteiniiiitioii of C. C is usually datd. by sonie form of decn. followed by Totumetrie 
c/r gravimetric detn. of resultant chloride ion [e.g., for methods involving decn. of C with 
Na + AmOH in xylene (831 (84), with Na + ethancdamine in dioxane soln. (86) |223)| 
or with Na in liq. NH| (86) (note that some cyanide formn. occun) see indie, refs.; for 
methods involving thermal decn. see (87) (216)]. 

[For detn. of C by means of a recording ultrarviolBt photometer (the R. + H. Tri-F^ 
Analyser) see (88).] 

PREPARATION OF C 

From various polychloroethanes or polychloroethyleneB. [For prepn. of C from hexa- 
chloroethane (3:4835) by pyrolysie at 565° (89-94% conversion (89)), by passing over 
porcelain chips in hot tube (90) (note that GCU (3:5100) is also fonned), or by passing 
with H 2 over Ni at 270” (01) see indie, refs.; for prepn. of C from hexachloroetliane (3:4835) 
by treatment with granulated Zn in boilg. ale. (7), with Zn 4- dil. H 2 SO 4 at room temp, 
for several days (100% yield (5|) (92) |116)i or even with Zn + aq. abo\^ 80° (93), wi^ 
ale. KSH (94), with molecular Ag at 280° in s.t. (95), with SbFs at 300-^325° under press. 
(96), with acetylene over activated carbon at 200-400° (97) cf. (123), with aniline at 170° 
at Old. press. (7), with JV/10 abs. EtOH/NaOH at 25° (216), or with ale. free NaOEt in 
ether under press, at 140° (217) see indie, refs.] 

[For prepn. of G from pentachlorocthaoe (3 : 5880) by elimination of 1 HCl in various 
ways: e.g., by passing over bone char at 280° (98), or over NiGh at 330° (99), by htg. with 
AlGli at 70-100° (100% yield (101)) (100) or under reflux (102), aith liq. NHa at -18 to 
—34° under reduced press. (103) (104), with MeOH over Al 2 t )3 at 290° (McCl (3:7005) is 
abo formed) (105), with acetylene over cat. at 200^00° (vinyl chloride (3:7010) is also 
fonned) (106), with ale. KOH (107) (108), or in ale. with 2 N aq. NaOH in cold (98% yield) 
(109) see indie, refs.] 

[For prepn. of C from 1,1,2,2-tetracliloroethane (acetylene tetrachloride) (3:. 5750) (see 
also below under prepn. of C from acetylene) on pyrdysis at 700° (110), with air over 
pumice + GuGh at 430-450° (111), or with CI 2 over activated carbon contg. 30% ChiGh 
at 300-320° (112) see indie, refs.] 

[For* prepn. of C from 1,2-dichlnroGtliaDC (ethylene dichloride) (3:5130) with C12 over 
cat. at 300-500° see (113); from ethane or its chloro dcrivs. witli GI 2 + fused metal chlorides 
such as AlGli, etc., at 250-500° see (114).] 

[For formn. of C from trichloroethylene (3:5170) on pyrolysis at 700° (110) or with 
anhyd. Feds on htg. see (115).] 

From various polychlorometfaanes. [For prepn. of G from GGI 4 (3:5100) through 
tube at 1300-1400° see (116) (117); for formn. of C (together with other prods.) from 
ecu + H 2 through hot tube over pumice at low rod heat (118) or through tube at 600- 
650° (119), or in dark electric discharge (120), see indie, refs. — Note also that C has been 
found ( 121 ) OB a by-prod, of prepn. of GGI 4 (3:5100) by actn. of GI 2 on GS 2 .] 

[For formn. of G from GHCla (3 : 5050) 4- 112 in dark electric discharge see (1 20).] 

From acetylene with CI 2 (see also above under prepn. of G from 1,1,2,2-tetrachloroetliane 
(acetylene tetrachloride) ), [For prepn. of C from acetylene with GI 2 4- inert gas over cat. 
at 260-400° sec (122) (123) (124) (125); from acetylene with GI 2 at 700-900° in absence 
cl extraneous substances (126); from acetylene with GI 2 see (127) (128); from acetylene 
with CU in halogenated sdv. at 175-260° + AlGli, etc., see (129).] 

From mlsceUineous sources. [For prepn. of C from GO + HCl over cat. at 230-240° 
under hi^ press. (CHGLi is also formed) see (130); from ufuym.-heptachloropropane 
(8:0200) by dissooiatiDn into C + CHGI 3 over CuiCli at 250° see (131); from ohloral 
(3:5210) by long boUg. with AlGli see (132) cf. (133) (134); from tetrachloroethyl chloro* 
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fomaie with AICI 9 fl6e (136); from triohlaroaoetic add (3:116Q) over niChi + hadia at 
230-260” Bee (136); from pentaehloropropioiuo add (3:4M) oa htg. m aq. (137), or froai 
its ferric salt in light (130) cf. (140), or from pentaohlorcqKropionyl chloride (3;047D) with 
Alda (1 mde) at 60° (138) see indie, refa.] 

PURIFICATION OF C 

Comml. b conts. some impurity which readily chlorinates (15); note also that b, eg- 
pedally if exposed to lij^t and air, may contain phosgene (3:5000), trichlcwoBeetyl diloride 
(3: 541^), trichloroacetic add (3 : 1 150), and other prods.; of. below under oxidation of C. — ■ 
[For purification of C by treatment with Ch foUftwed by illumination (15), by taeatmeni 
with aq. alk. at elev. temp, (for removal of l,J,2-tricljJoroethane (3:5330) or 1,1, 1,2- 
tetrachlfffoethane (3:5555)) (141), by refluxing with finely divided metals + dil. add 
(142) or with 1% A1 or AlCls (143), or by pnaaing vapor over kaolin at 250” (144), sea 
indie, refs.] 

8TAB1L1ZATION OF C 

To increase the resistance of C to jihutooriclation (see below) and other diangei, the 
addition of \'ery small amts, of various stabilizers has been recommended. — [For example, 
for study of control of photooxidation of C by use of inhibitors such as thymol (1;1430), 
ether, alcohol, thiourea, etc., see (U.*)). — For stabUization of C by addn. of smaH amts, 
of paraffin hydrocarbons (e.g., gasoline) (146), various phenols (such as hydroquinone 
monomethyl or monobenzyl other] (147), oii-sol. azo dye.s contg. phenolic groups (148), 
mprcaptiins (such as n-butyl mercaptan) (14D), various org. tertiary amines such as tri- 
etliylamine (150) or picoUne (151), various phenols, amines, and aminophends (152), or 
a wide variety of org. N epds. (221) see indie, refs.) 

CHEMICAL BEHAVIOR OF C 

Pyrolysis. [C on pyrolysis over heated Ft wire gi^^ (1^'*^) (1^) heaiadiloroethaiie 
(3:4835) + hexnchlnrobenzene (3:4930) + CI 2 .] 

Hydrogenation. [Note that C does not odd Hz even in pros, of Ni at 300-350'' (99); 
C with excess Ha over Ni at 220° dec. (163) to carbon + HCL] 

Oxidation. C can bn oxidized es|iecia11y in the presence of light and moisture giving 
according to coudiliims trichloroaer^tyl chloride (3:5420), phosgene (3:5000), triehloro- 
licetic acid (3:1150), or various mixtures of these prods.; for inhibition of this oxidation 
see above under stabilization of C 

[For exlensivT studies of iihutuehem. oxidn. of C giving 87^ trichloroacetyl chloride 
accompanied by phnsgeno see (15) (1.55) (156); for oxidn. of C on stdg. with aq. in light 
for 4 months yielding trichloroacetic acid see (157) of. (158); fur oxidn. of G to triohloro- 
acetyl chloride with O 3 (159) (160), with peracetic acid (acetyl hydrogen peroxide) (161), 
with cone. HNOs + cone. H 2 SO 4 in freezing mixt. (162), with_HOa at ISO' (164), or with 
NzOb (194) sec indie., refs.; for patents on photoclicm. oxidn. of C to trichloroacetyl chloride 
(3:5420) RPC (165) (166).] 

[C on oxidn. with KaCr 207 /H 2 S 04 is completely converted to COi + H?0 -f- HCl (187); 
C passed with air over CuO at 450° giws only traces (168) of phosgcM.] 

Reaction with halogens. [C dislvd. in dichlorodifluoromcthane C Freon '*) with Fa at 
-80“ (169), or U with Fa at 0° directly (170) but not in CCI 4 soln. (169) cf. (172), or C in 
vapor phase at 130” with Fa diluted with Na (171), gives (20% yield (171)) 1,2-difluofo- 
1,1,2,2-tctrachloroethane, m.p. 26.5° (96) (169), accompanied by various other prods, 
such as fluoropentachloroethane, m.p. 99.0-99.5° (in s.t,), b.p. 136-138“ (170), and 1,4- 
difluoTo-oct 4 u:hlorobutaiie (170) (169), m.p. 4-5“ (170), b.p. 152.2” at 20 mm., « 1.9272, 
nS » 1.5256 (170).] 
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{G witfa dry GIs ia direot Bunliglit (fiO), or G in CGU nt 22 ^ (173) or in vapor phase at 
40^ and bv press. (156) in light end absence of Oi, or C with SQid) hi pm. of dibensc^l 
pBioade (174) odds Gh yielding bexaddoroethane (3:4835) q.v.; note, however, that G + 
Gli + lii^t in pres, of Qi undngoes photooudation to tiicbknnoetyl diloride (see above 
wider oiddation of G). — G with 0% at TOO-SOO” (175), or G with GU over act. carbon at 
(176), undergoes cleavage of C— C bond yidding CC^U (3:6100); for study of 
this metn. see (177).] 

[C with Bn in sunlight adds 1 mde Bn yielding (178) (179) ( 110 ) 1 , 2 ^bromo-l, 1 , 2 , 2 - 
tetraefaloroethane, m,p. 107.5*’ dec. (in s. cap. tube) (180), 200-205” dec. (110), 190° dec. 
(138). — Note, however, that this photochem. addn. is inhibited by its reactn. prod. 
(181), that, slthoudi accelerated by smoU amts. Gi, pres, of large amts. 0 ^ lead to a halogen 
.odtalysed photooxidation (181), that in CX^U soln. resultant equilibrium mixt. oonts. 
only 30% addn. prod. (182). — For extensive study of this reactn. see (181); for studies 
of its rate see (183) (184); for extensive study of photochem. dissoc. of prod, see (179). — 
For study of reactn. of G with radio-bromine see (186).] 

[G does not add U- — For ady. of It in C sec (186); for use of such solns. in detn. of 
iodine number of unsaid, oils and fats see (187) (188).] 

Bdiavior of C with other inorganic materiala. [G with G 2 O in CCI 4 at — 20 ° gives (189) 
hexachloroethane (3:4835).] 

|C with NO 2 in s.t. at 100 - 120 ° for 3 hra. (190), or at 100 - 110 ° for 3 hrs. (5), or at 80° 
for 3 hn. or 60° for 6 hn. ( 101 ), or at 10-12 atm. press, at 60-80° for 3-6 his. (191), or G 
with fumg. HNOi at ord. temp, stood several days (5) cf. (102), adds 2 molea NQs yielding 
l,2-dwitn>-l,l,2,2-tetrachloroethBJic [Beil. 1-102, li-(33)], cryst. from ale., m.p. 142-143° 
(a. cap. tube) (5).] 

[G with nitryl chloride (ClNOs) yields (193) l-nitro-l,l, 2 , 2 , 2 -peiitachlorocthajie, Ifts. 
from ale., m.p. 192° (s. cap. tube) (193).] 

[G with N|Ob undergoes vigorous oxidn. (presumably to trichloroacetyl chloride) (194).] 

|G with NH| at 700-600° splits off all its halogen as NH 4 CI (195) cf. (196).] 

[For behavior of G with various common metals see (197); note that C is not attacked 
by molecular Ag even at 300° (95); note that C with Na or K or their mixture may Qike 
many other polychloro compds.) explode under certain conditions (for an extensive study 
see (198)).] 

Behavior of C with oigsiiic reactsnts. [G (1 mole) with CIKXi (2 moles) + AlCSj 
(a2 mole) refluxed 15-20 hrs. gives (85-93% yield (199)) (101) (16) (200) (201) (202) (214) 
iiflsym.-heptachlorDpropane (3:0200); for study of equilibrium of system 0 -h CHCla + 

T a.-heptBflhloropropwe see (131).] 

with 1,1,2,3,3-pentacbloropropeiie-l (3:6075) -H AlGs gives (201) cf. (214) 1, 1,3, 4,5,- 
5,6,6|6-nonaohloropentene-l .] 

[C with NaOEt at 100-120° yields (203) ethyl diohlnroacetate (3:5850) -h Na diethoxy^ 
acetate + other prods., presumably via ethyl o,p,^trichlorovinyl ether, a,flHlichlor(H9,^ 
diethoxyeihylene, triethyl dichloroorthoaoetate, etc., cf. (204).] 

(G (1 nude) with NaSCeHs (2 moles) in ale., refluxed 48 hn., gives (yield not stated 
(206)) a,^chlfiitHE,/l-5»-(thiopheDyl)ethylen^ ndb. from ale., m.p. 71-72° (205).— 
C with disodiuffl salt of dithiopyiocateohol in ale. at 110 - 120 ° in s.t. for 7 hn. gives small 


yield (206) of golden ndls., m.p. 234° (206).] 


[C with paraformaldehyde (1:0080) + cone. H 1 SO 4 as directed (207) gives B,aH]iflliloio- 
ptedroxypropioiuc add, m.p. 88 ^^° (s. cap. tube).] 
fC with dibensoyl penudde on refluxing either with or without AlOj gives (40% yield 
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(aoS)) aia,j^tricililon>^^ (a,a,^4riidila^^ JfiaL T-477, Vt-(867)|, 

b.p. 87-^9” «t 3 nun., i>? >■ 1.40, » 1.8768 (208), teoampuM by ohJonbeiiiaM 

(3:71103), GQsii and under oerUun oondiUoDB by hexaeUonwtlu^ (3;4W)J 
[C with laiie exoeBB EtM^Br in bdlg. ether evdvee ethylene end cm lubeeqtiBnt tNet* 
ment with aq. giveB a muct. of ethylene + acetylene; for eqilanatifin see (908). —6 w^ 
fipbutyllithiiim in pet. eth. givee violent ezpbeion (210).] 

[For etudy of reactn. of C with pyridine or piperidine at 18-lB* see (211M 

0 Cfdor test with NHiOH/CiisCli: C (1-2 drope) in small glaMtoppend bottle fiDed 
with cone. aq. NH4OH, treated with powdex^ CihCli, stopper qukldy ineoted (to 
force out air and excess liquid), shaken, and aUowed to stand, gives in 8 days a pob 
amethyst color (212); note, however, that C on stdg. with metallic Gu + oono. aq. 
NH4OH develops ridi port-wine red odor in aq. layer and brown coatiiQ on the copper 
(213). — Note also that neither of these tests should be regarded aa eonoluaive (me 
(212) (213)). 
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Bodey. llirbion. J. Chon. Sac. 1941, 145. (158) Kube, Am. 54, 182 (1845). (159) Beaaon, 
Cumpt mid. 118, 1347 (1894); BuU. eoc. ehim. (3) U, 918-919 (1864). (160) Swarto, Bull, 
ocod. r»y. Bda- (3) 39, 533 552 ^898); Cmt. 1898, 1 588-589. 

(161) B. I>rUealiarva, N. Priloihaeva. J. Gm. CKem. (CJS.S.R.), 9, 1766-1773 (1939); C.A. 
64, 3672 (1936). (162) Billa, Bn. Si, 153:1-1536 (1902). (163) Sabatier, Mailbe, C'omiit. tend. 
168, 499 (1904). UC4) Prud'hoiuiiie, Compt. nnd. 76, 1137 (1870); Ann. IM, 342-343 (1870). 
(105) Eirkbride (to Imperial CJiem. Ind., Ltd.), U.S. 2.321.833, Juno 15. 1043; C.A. 17, 6676 
(1943): Brit 534.732, March 17, 1641; C.A. 36, 1:13U (1642): IMg. 439,29:1, Sept. 13. 1040; 
Cent. IBM, I 2706. (160) Conaortiiini fOr KIcktroehem. InA, Ger. 340,873, Sept. 19, 1921; 
Cent 1931, IV 1101. |167) Guyot, Simon, Cwnpt. rrnd. 179, 734r-736 (1920). (168) Bieaalllfi, 
Z. ongeie. Chem. », 317 (1924). (166) BuckemQJIer, Ann. 5M, 29-33, 60-52 (1633). (170) 
Miller, J. Am. Chem. Soc. M, 342 (1640). 

(171) MiUer, Colfee, Bigelow, J, Am. Chem. Soe. 59, 198-100 (1937). (172) Humieton, /, 
Pkye. Chm. 61, 576-577 (1919). (173) Leermakera, Dickiuaon, J. Am. Chem. See. 51, 4648- 
4667 (1032). (174) Kharoach, Brown, J. Am. Chem. See. II, 3433 (1930). (175) Mugdan, 
Wimmer (to Conaortiiim fOr EJektrochem. lud.), Ger. 680,669, Sept. 6, 1939; Cant ttM^ U 
8486; C.A. M, 1051 (1943): French 844,300, July 21, 1939; CJL. 34, 7300 (194«). (176) I.O., 
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hwoh 836M Jn. 31, nSQj Cm(. IM, n 2a6| CJk. U, 6839 (1939). (177) Ibb, BoaiUi, 
/.Pikvi. 0801.17,1141-1146(1983). (179) BourioiB, Aiit. Ne. «Mik (3) M, 114 (1876). (179) 
Cuiito, Oiekiiiion, J. im, Chm. Sot, 67, 1843-1848 (1M6). (180) Yirdlay, Free. Son. Sot, 
(LofiAm), irlU^ 408 (1928). 

(181) TTibni, Duddi, J. Am, Chm. Sat. 67, 3240-2345 (1986). (182) Buiar, /. fMU. 
Chm (2) 71, 208-210 (1906). (183) Hen, Ratbnuun, Bn, 4S, 2600 (1913). (184) Bobniim, 
HinmatlMr, Bn. 41, 4483-4484 (1909). (185) Bahlmon, Willwd, J. Am, Chm Sot, N, 1342- 
1848 (1942), (186) MargMohei, Hinner, Friedmann, Z. onorg. oBg. Chm 187, 81-90 (1924). 
(187) Mogwiliea, Hmner, Z. imt. d(- u. Fe»-lnd. 44, 97-100 (1924); OmL 1914, 1 2048; CJL 
8781 (1924). (188) MargoNhee, Bara, /. jiralld. Chm (2) lH, 210-226 (1922/3). (189) 
GoUMhmidt, SohOaeler, Bn. 88, 568, 570 (1025). (190) Kolbe, Bar. 1, 320-329 (1809). 

(101) Argo, Jimee, Donnelly, /. Phyt, Chm. 21, 678-586 (1919). (102) Burdwb, Hunter, 
/. Cham. Sat. ion, 1367-1360. (193) Steinkopf, Kflhnel, Bar. 36, 1327 (1942). (194) Heines, 
Adkins, J. Am. Chem. Soe. 47, 1422-1423 (1025). (106) HeelingB, Bee. Im. ekim. 48, 179 (1024). 
(190) StUiler, Bar. 47, 012 (1914). (197) GowingBoopee, Anelyit 19, 7 (1914). (108) Lenie, 
Z. gee. SeUett- v. Sjrengtlafie. 27, 255-268, 203-206, 837-340, 873-376 (1032); CtfU. IW, I 
1710; C.A. 27, 844 (1933). (199) Farlov, Org. Bynlhanaa, CbD. VoI. 2 (let ed.), 312-313 (1943) ; 
17, 68-69 (1937). (200) Henne, Ladd, J. Am. Chm. See. M. 2494 (1038). 

(201) Fiina, ^ iraa. cMm. 67, 659, 602, Note (1938). (202) BOeaelnn, IVine, Cant. 1911, 1 
400. (203) (^thm, Fiaelier, Johraiher. 18M, 310. (204) Geu^er, Broekhoff, Johraabar. 1871, 
814. (206) Cuaa, hleComUe, J. Chm Sec. 1937, 770. (206) Hartley, Bmilee, J. Chm See. 
1129, 2209-2270. (207) Prina, Bee. tm. ehim. 61, 473-474 (1032). (208) BeUnhart, But. trer. 
ehim. 41, 74-76 (1627). (200) Binaglu, date. chim. Hal. SI, 671-072, 674 (1027); Cant. 1928, 
1 006; C.A. 22, 574 (1928). (210) Marvel, Hager, Coffman, /. Am. Chm. Sk. 49, 2328 (1027). 

(211) Tronow, /. Busa. Phyt.rChm. Soe. 58, 1287, 1289 (1926); Cant. 1927, H 1145; CA. 22, 
2787 (1028). (212) Doughty, J. Am. Chm. Soe. 41, 1131 (IDIO). (213) Doughty, J. Am. 
Chem. Boo. 89, 2690 (1017). (214) Prina, Bac. (roe. chim. 51, 1066-1080 (1032). (215) Smyth, 
Ind. Bng. Chem. 8, 379 (1930). (216) Taylor, Ward, J. Chm. Soe. 1934, 2003-2010. (217) 
Geuthar, Broekhoff, J. prakt. Chem. (2) 7, 107-111 (1873). (218) Lecat, “ L’Aaeotropiame," 
1018, p. 08. (210) von Oettinger, J. Ini, Hyg. Toxicol. 19, 423-424 (1937). (220) Carpenter, 
J. Ini. Bya. Toxietl 19, 323-336 (1937). 

jffll) Miaabach (to Stauffer Cliom. Co.), U.8. 2,043,257-2,043,200 ind., June 9, 1030; Cant. 
19I9, n 8846; C.A. 29, 6240 (1936). (222) Grebe, Btoeaaer, Mills (to Dow Chem. Co.), U.S. 
1,980,478, Jan. 29, 1935; Cent. 1916, 11 3850; C.A. 29, 2000 (1035). (223) llauadier, /nd. Bng. 
Chm Anal Ed. 9, 296-299 (1937). (224) Lehman, SchnudtrKehl, Arch. Hyg. Baht. Ul, 131- 
208 (1036); C.A. 21, 477 (1037). 


3:847S lAS-TUCHLOROPROPANB Cl C|HA BeiLI-106 

CHa-C-CH, J” 

U ^ 

&P. 128' (1) (2) ° 1.318 

128-188' (3) 

[For pnpn. oe a by-product of the eUarination of propone see (2); for fonnn. of C ( 47 %) 
in oblorination of 1,2-diehloTopropane (3:5200) aee (3).] 

0 trith ak. KOH epliln out H(]l end pvGS two etereoiBoiD^e l,2-dichloroprapene8, vii,, 
3:5110 and 3:5150. 

1:6436 (1) Harsfdder, Bar. 21 , 2436 (1893). (2) Haas, MeBee (to Purdue Beaearch Foundation), 
U.8. 2,004,078, June 4, 1935; Cent. 19U, 1 1500. (3) Zellnet (to Tide Water Aaaodnted Oil Co.), 
U.8. 8,370^42, Feb. 27, 1845, CA. 3R 3534 (1945). 



CHAPTER XUI 


DIVISION B. LIQUIDS WITH BOHJNO POINTS 
REPORTED AT ORDINARY PRESSURE 

Section 1. greater tiiaiL tlBOO 


(8:8SOO-a:599B) 
3:S500 cb-2,8-DICHLOROBDTBIIX-8 □ Cl 


chhUj-ch. 


CACIi Bd.8JI.lt 


B.P. 194-198° It in mm. HI 


= 1.1618 ID tS - 1.4B80 ID 
- 1.1890 ID = 1.4816 (1) 


[iSh ofao (mu itcrwtiomer (3:7395).] 

[For pn^. of 0 (aocunpinied by ita tn/M Btereoisomer (3:7395)) from 2,2,84riBUmD. 
buto (3:5680) with lolid KOH (1 mde) at 135-140° we (D.| 

6 on ondn. with 3% aq. KMnOi yieldi ID acetic acid (1 : 1010). 

CinCCUnt -20’ treatd with 7% Oi, then hydrolyied, yields |D acetic acid (1:1010) + 
aeetaldehyde (1:0100), 

a:5MI HI Tidichenko, Churbakov, /. Qm. Chm. (VJAB.) I, 1553-1566 (1936); CtnL INI, 
1 3785; C^l. U, 2165 (1937). 


3:U15 TRICHLOROHETHTL (mOROFORUATB CtOA BeRIlI- 
(" Diphosgene, ” triohlaromelhyl 
chlorocarboiiato, " Superpalite ”) 

BJ>. M.P. 

197.3-128° ID cof. |2| -57* 

197° at7Mmm. (3| 

198-127’ at 746 mm. |4| 

(51 

127.9° at 725 mm. (0) 

49° at 80 mm. (3| 

45° at 26oim. |7| 

90° atl0Jmm.(D 
0° It 2-4 mm. (1) 

Calorlew oily liq. with iiritating and luffoeating odor, but (when pore) not eepeeiaDy 
lachrymatoiy. — Ord. samples may coot, triphngene (3:1915). 

[For propn. from metiiyl fonnate (1 : 1000) or methyl chlorofoimste (3 : 5075) by ddorina- 
tion see (B| (3| |B) |2| (I); for prepn. from lM*(triohloromethyl) esibimate (biphoegene) 
(3 ; 1015) see (1 1; for Cerman prepn. in World War 1 see (10|.| 

C (when pure) boils with no decompn. (D; however, above 300° (2) or on oontaot with 

aotivated earbon, ehaieoal, or inn mode at onL temp. (1) C) decomposes to p hoigsitB 

701 


CI 1 C.O.CO.CI 

- 1.632 (71 
- 1.655 (31 


mi-l 8) 
Ub-dB) 

iS - 1.456 ID 
lS - 1.45864 (81 
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(3:5000). — C on contact with alumina |1}, AlCla (5), or BW^b (3) deeompofleB in a dif- 
ferent suide yielding CCU (3 : 5100) + 

(j with aq. hydrolyfea do^y in the cold but rapidly at lOO** yidding only HGl + CXb 

(1) (31; C on warming with aq. NasGOg yidda NaCl + GOs (3|. 

C on treatment at 20° for 5 min. with Nal in acetone evolves GO and separates I 2 to 
06.8% of amt. expressed by reaction: ClaC.O.GO.Cl + 2Nal 2CO + 4NaCl + 1« ( 11 ) 
[cf. chlormnethyl chloroformate (3:5275), dichloromothyl chloroformate (3:5315), and 
triphoegene (3:1015)]. 

C with aq. NH 4 OH reacts vigoroudy yidding urea + NH 4 CI. — C with exocss aniline 
in dther aq. or non.-aq. soln. is converted to JV,iV'-diphenylurea (carbanilide), m.p. 233“, + 
aniline hydrochloride (3). [Note that with insufiicirnt aniline a mixt. of phenyl isocyanate 
+ J^-phenylcarbamyl chloride may form (3).] 

C on addn. in cold to cone. soln. of phend (1 mole) in aq. NaOIl soixiratcs an oil (which 
soon solidifies) of phenyl trichloromcthyl carbonate [Beil. VIr(H8)], ndls. from ether, m.p. 
70.5“ (12), 66“ (3); this product upon warming with aq. sodium phennlutr (or C warmed 
with excess sodium phcnolatc in one operation) yields (bphenyl carbonate (1 : 23135), cryst. 
from ale., m.p. 78° (12). [For corresponding reactions with p-cresol (1 : 1410), 0-na])hthol 
(1:1540), p-chloropiienol (3:(H75), and p-nitrophenol sec (13).] 

C with pyridine yields a yel. double quaternary ammonium salt C|iIlRN(Cl].CO(Cl)- 
N.G|Ht which by aq. is decomposed to pyridine hydrocliloriiLc + CO 2 (14). 

[For use of C in prepn. of acid chlorides of carbox)iic or sulfonic acids see (15); similarly 
C htd. with anhydrous NaOAc gives Ac^O + NaCl + GOj (2) ; for actn. on methyl hydrogen 
sulfate yielding methyl chlorosulfonat« H- phosgene + 002 (IG).] 

[For use of C for introduction of a second — (JO.Cl group into acid clilnridos sec (17).] 

5:M16 (1) Hood, Murdock, J. Phys. Chm. 23, 498-514 (1919). (2) Ilcntrii^hrl, /. praki. Chm. 

(2) W, 99-113 (1887). (3) Kling, Florcntin, La^siour, SrlimiU, Ann. chim. (OJ 15, 44-49 (1920). 
(4) NekrasBow, Meliiikow, J. praki, Chrm. (2) 126, Hi !IG (193U). (5), Kamsiiergcr, Waddington, 
J, Am. CAem. Soc. 65, 214r-220 (19:^2). (6) MuhJer, f/rlv. Chim. Ada 21, 788 (1938). (7) 
Mohler, Polya, Hrh. Chim. Ada If, 1238 (J93G). (8) Ciiigiiard, Uivat, Urhuiri, Ann. chim. (9) 
U, 228-265 (1920). (9) HentHcliel, /. praH. Ch€ni. (2) S6, 209-215 (1887). (10) Norris, Iwi. 
Ena. Chm. 11, 822-824 (1919). 

(11) Ferret, Biochler, Cmnpt. rmd. 263. 84 87 (1036); C.A 31. 7423 (1036). (12) Bef 4. pp. 
63-95. (13) Melcikow, J. praki. Chem. 128, 233-235 (19301. (14) (icr. 109,933, Mav 27, 

1898; CerU. 1660, II 460. (15) Brit. 401,643. Dec. 14, 1933; Cent. 1634, 11 213.3. (IG) Kraft, 
Alekseev, J. Gen. Chm. {U.S.S.K.) 2, 726-729 (1932); C.A. 27, 2426 (1933); Cent. INS, II 1666. 
(17) Khareach, Eberly, Kleimao, J. Am. Chem. Soc. 64, 2975- 2977 (1942). 

3:5540 <c,/9-DICHLOROVINYL ETHYL ETHER C 4 H 6 OCI 2 BeU.I-724 
(aj^-Dichloro-ortthoxyethylene) CH=CH— O— CH 2 CHa Ii- (377 ) 

i ii 

&P. 1S8.S‘ cor. (II ~ 1.1972 (3) 

195-197’ (4) Df » 1.9037 |3| 

199-196° |2| nif * - 1.45584 (3| 

C btf the poeeibility of easting in two geometrioally isomerie fonns, but only this one 
has as yet been recognized. 

[For prepn. of C from trichloroetliylene (3:5170) with ale. KOH (4), with ale. NaOEt 
(yield: 81% (5), 70% (2)), or with ale. N^H -|- CaO (6) see indie, refs.; from 1, 1,1,2- 
tetrachloroethane (3:5555) with NaOEt see (1).] 

[C with calcd. amt aq. (7), or with cone. HCl (6) yields ethyl chloroacetate (3:5700); 
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0 on boilg. with nq. to complote «aln. yielda (0) ddoroaoetio anid (3:1870); 6 on htg. 
with aq. in a.t. at 180** yields (1) giyoolic add (1 :0430), EtCl (8:7015) + HO.] 

[C with HCL gas yidds (10) an addn. prod, which on htg. decomposea to chloroaoetyl 
ohloride (3:6236) + EtCl (3:7015); 6 with monobasic org. adds yields (2) on htg. ethyl 
ehloFOBoetate (3:5700) + corresp. acid chloride; with suodnic add the prodiieta are (2) 
ethyl chloTOBcetate (3:5700) + succinic anhydride (1:0710).] 

[C with alcohols yields mainly (2) (11) the corresp. alkyl chloroacetate + EtCl (some 
ethyl chloroacetate + alkyl chloride are also formed (2)); C htd. with exeeaa NaOEt yielda 
(1) sodium salt of ethoxyanetic add (1 ilOTO).] 

[C with phenols yields exclusively (2) tlie corresp. aryl chloroacetate + EtCl; e^s-, C 
with /S-naphthol (1:1540) yields (2) /9-naphthyl chloroacetate, m.p. 95” (2).] 

C with aniline in aq. or aq. ale. sola, yidds (12) ethyl i^r-phenylaminaaeetate (00%) 
[Beil. Xn-470, XIli-(263)], m.p. 58°, and phenylaminoacetanilide (10%) [Beil. XU'^SM, 
XIIi-(285)I, m,p. 112°. 

yC readily absorba CI 2 at ord. temp.; if moisture is eorcfully excluded, the prod, bfecdcs 
up (13) (14) on keeping or on htg. into diohloroaoetyl chloride (3:5290) + EtCl (3:7016); 
if, however, moisture is given acoesa or aq. added, then on keeping or htg. the prod, bmka 
up (13) (14) and on disin. gives aim. theoretical yield of ethyl dichloroacetate (3:5850) -|- 
HQ.] 

[C! readily absorba Br 2 ; with complete exclusion of aq. the products ore (13) (14) bromo- 
chloro-acetyl chloride, b.p. 138-139° (13), and EtBr; in pres, of aq. the products are ethyl 
chloro-hrnmo^cetate, b.p. 174°, Zl? = 1.5890 (13), -|- HCl + HBr; some bromoHBhlom- 
acetyl hnmuJe, b.p. 158-160°, 47^9° at 15 mm. (15), and C^HgCI (3:7015) are also (15) 
formed. — C nti treatment with Br 2 in the cold, then immediately followed by ale. KOH, 
gives good yield (3) of /y-bromo-a,^-dichlorovinyl ethyl ether, b.p. 177° at 754 mm., » 
1.6565, niJ = 1.50427 (3).] 

|C treated with ICl, stood .30 min. (17), filtered from L, then htd. to 50° to expd CiHgCA 
gives (16) (17) clilnro-iodo-ACCtyl chloride; addn. of aq. to latter yielda by hydrolysis 
(16) (17) chloro-indo-acetic acid, colorless Ifts. from It. pet., m.p. 00° (16).] 

l;664i ( 1 ) Geutlier, Brockhuff, J. prakt. Cham. (2) 1, 111-117 (1873). (2) Crompton, Vander- 

sticliele, J. C/u>ni. Soc. 117, 601-693 (1020). (3) 8nuth, J. Chem. Soe. 1887, 1000-1102. (4) 
Paterno, Oglialoio, Ber, 7, 80-81 (1874). (5) Stoplieus, J. Soc. Chem. Ind. 48, T313^14, 327-^ 

328 (1024); Cent, 1985, I 357. (6) Imbert, Consortium fur Elsktrochem. Ind., Ger. 210, 940, 
Dec. 13, 1009; rr?i£. IBli, 1 308. (7) Imbert, CJonaurtium fur Elektrouhcm. Ind., Qer. 200,268* 
April 27, 1900: Cent. 1808, 1 17K5. (K) Imbert, Consortium fiir Klekti-ochem. Ind., Ger. 210,502, 

Jiiue 7, 1009; Cent. 1988, 11 78. (O) Imbrrt, Consortium fUr Mektrochem. Ind., Ger. 216,716; 

Nov. 30, 1900 ; Cent. 1818, I 214. (10) Consortium fur Elektrochem. lud., Ger. 222,104, May 

10, 1010; Cent. 1818, I 1999. 

( 11 ) Imbert, Consnrtiiim fiir Elektrorhem. Ind., Ger. 212,592, Rept. 6, 1000; Cent. 1888 , 

1 1024. ( 12 ) Imliert, Consortium fQr Elektrocbem. Ind., Gpr. 190,624, June 24, 1006; CaU. 

1888, II 358. (13) Crompton. Triffitt, J. C/irmJ Soc. Hi, 1874-1875. (14) McKie, /. Chem. 

Soc. 188, 2213-2217 (1923). (15) Backer, Mook, J. Chem. Soe. 1886, 2126. (16) Crompton, 

CutBr, J. Chem, Sac. 1X8, 576-577 (1023). (17) McMath, Bead, J. Chem, Soc. 1887, 538-530. 
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8;CMO M^lCHLOItOBOTBin^ Q a CACH B«iL 8JI> U 
(3^0icUarolni(«».2) OHn-i-CH-i, 

BJP. 187-188* ttTM 010.(11 1^ 1.U91 (1| (3| 

187-188.0’ It Tn om. (2) 1.1088 (2) 

61-68° at 7000 .( 1 ) 

06-07’ at 6100,(3) 

08-04* at 88 oo. (2) 

ffS-M" at 50 mm. (1) 

ColoriesB liq. with oharaGteriBtio odor |ll- — C u formed (5-10% (4) (5) (1)) cf. (10) 
in aynthfioiB of chloroprene (3 : 7080). — [For use in mfg. of UDBatd. oellulose ethers see (0); 
in mfg. of unsatd. ethers of alcohols and phenols for use as solvents, disinfectants, etc., 
aee (7) C8).] 

[For prepn. of C readily and in quantity (1> from vinylacetylene by disking with an 
excess (4 moles) of HQ contg. CuQ see (1): from methyl vinyl ketone in 33% yield (to- 
gether with other products) with PQfi at —ID" see (2), from 2-ch]oTobutBnB-2 (3:7105) 
(together with other products) by actn. of Ch at 360° see (0) ; for formn. of C (together with 
other products) from trimethyleUiylene -f Qi see fHIJ 

C passed over silica gel or clay at 245-275° loses HQ yidding (41 17-18% 3-ehloro- 
batBidiene-1,3 (“Chloroprene”) (3:7080). 

CS on hy^lysis with steam (12), or aq. alk. (5) (12), or ag. KiCOa (2), aq. NaaCOa 
(70-80% yidd (4)) or CaCOi (3) gives 3-chlorobuten-2-ol-l (3:8207) q.v., b.p. 161- 
162^ — [Note that G with ale. alk. does not hydrolyse or lose HCl but instead gives the 
oorresp. ethers (see details under 3-chlonibuten-2-oi-l (3:8207)).] 

C with Qa yidds (13) (14) (15) a mixt. of 2,3,4HtnchloTobutene**l (3:0064), 1,2, 3,3- 
tetraohlarobutane (3:90W), and l,2|2,3,4rpentachLorobutBnB (3:0070). 

liili (1) Cwothera, Berchet, Golliiu, J. Am. Chan. 3ac. 54, 4066-4070 (1032). (2) Churbakov. 
/. Qen. Chan. iU.S.S.R.) 15, 077-080 (1940); CA. 15, 2469 (1941). (3) Tishchenko, Qm, 
Chan. (17.8.8 J2.) 7, 658-662 (1937); Cent. 1017, II 371; C.A. 51, 5754 (1937). (4) Klebanakil, 
Qievuichdova, SinM. Kavchuk 1055, No. 6. 16-21; Ceni. 1090, 1 1076; C.A. 10, 1024 (1036). 
(5) KlehwiskiT. Tiyurikh, Dolgopol'skiX, BiAl. aead. an. I/.K.S.S. 1005, No. 2. 180-220; Cent 
1505, II 3844; C.A. H. 1259 (1936) (fuU English traiulation in Subba Chm. Tech. 0, 383-408 
(1036). |6) du Pont Co.. Brit. 429,949, June 11, 1935; Cent. 1956, 1 4098; C.A. 09, 7073 (1035). 
(7| Berchet (to du Font), U.B. 2,079,758. May 11. 1937; Cent. 1007, II 2697; C.A. 91, 4676 (1037). 
(81 Ddchael (to I.G.). Brit. 443,113, Feb. 20. 1036; Cent. 1107, 1 383-384; C.A. 00. 4B73 (1036). 
(9) N. V. ds Bataafache Fetroleum Maataehnppij, Brit. 468,016, June 28, 1937; French 810,112, 
Mv. 15, 1037; Cait. 1007, II 4102; CA. 01, 8543 (1037). (10) du Pont Co., Brit. 305,131, 
Aug. 3, 1033; Cent. 1100, 2455: Brit. 387,325; Cent. 1000, 1 4525: French 721,532. Mar. 4, 1032; 
Coil 1009. H 2107. 

(11) Tishchenko, J. Oat. Chan. (17.8.8.72.) 8, 1232-1246 (1938); Cera. liOi, 1 4223; CA. 00, 
4100 (1039). (12) Collins (to du Font), V.B. 2.192.200, March 5, 1940; C.A. 04, 4392 (1040). 
(la) CarotharB, Bwchet, J. Am. Chan. Soe. 55, 1628-1631 (1033). (14) Coffman (to du Font), 
VA 1,964,720, July 3, 1934, Cent. 1114. H 3180; CA. 08, 5080 (1934). (15) Csrothen. Berchet 
(to du Font). U.8. 1,065,369, July 3, 1034; Cent. 1005, 1 3726; C.A. 08, 5716 (1034). 
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(Bttqtae ddonbydiin, 
Sndilaniethaiiol, 
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Cl 




BdLX-SBT 

Mm) 


B.P. 


P.P. 

(188- 

itTOlmm. (1)] 

-07.8* (7) 

(188.0- 

(2)1 

(8) 

[130-131* 

atTOOmm. (3)1 

-690* 



(21) 

189.46- 

at 761.1 mm. (4) 


18a7-l8B.8 

"at764iiiiiL (5) 


188.00- 

it760in|ii. (6) 


i8aoo‘ 

at760miii, (7) 


188.0° 

at 760 mm. (8) 


188.1-188.8- itTtt mm. (Q) 


138.05" 

at744mm. (6) 


138.0" 

atTOOmm. (10) 


138" 

|n)( 12 ) 


187.B-18ai->t7fllmiiL (13) 


187.9-188.1‘«t741mm. (14) 


127.6-138.6' 

(IS) 


187.1-18ai-cor. (16) 


137-137.5" 

(17) 


18a5-18e.7°tt189mm. (18) 


61-53" 

at 98fflm. (1) 


44" 

at 90iiim, (19) 


43^ 

ats-imm. (20) 



1.197S (14t - 1.441M(S> 

l.lBeS4 |8| 14418 OS) 

i.i9ei (10) 14401S m 

1.1847 (9) 


i$-t440(S{l0i 

1.84ttS (13)1$ 144818(88) 

1.80190 (8) 1.4481 (81) 

1.80087 (B) 1.44808 (U) 

1.1088 (4) (^ 

L1881 (22) 144197 VH 

1.44180 (81) 
1.44183 (25) 

1.80780(13)1^' -1.44388(82) 
1.44380 (8) 


ColarlesB liq. ^miscible with aq. (see also below) and most org. aolv. 


MISCELLANEOUS PHYSICAL PROPERTIES 
Binabt Ststems Containing C 

t + water. For values of and nf) (also n" tiq ) over whole range 0-100% 
C see (6) cf. (22| (23); for theimal anal, of systems see ^6). - For study of ealting-out of 
C from its aq. sobs. |11| Or its isolatian by ether extraotion of aq. sobs. said, with NaCl 
or NaiCOi (27) see mdic. lefs. ^ For ccmcn. of C, i.e., dehydration of its aq. aoba. by 
distn. of the water with CsHa (28), with l|2-<iichloroethane (ethylene dichloride} (3:6130) 
(29), or with cydohexanol (1 : 0415) (30) see indie, refs. — Bee aliso below under aieotropee. 

Note that boilg. aq. aolns. of C undergo slow decompn., e.g , about 10% in 3 hn. (23), 
50% in 5 hrs. (107) cf . (11) (presumably by loss of HCl and evdln. of eth^ene oxide (1 : 6105), 
b.p. 10.7", and/or (38) acetaldehyde (1:0100), b.p. 20.2". 

C with hydroearbona. C wik CJIt [J:7400): for b.p., vapor-liq. equil., and aee 
(10). — (7 with tolume (i : 7406): for b.p., vapor-liq. equiL, and no see (10) (see also below 
under aaeotropes). 

C with akohola. C with huiand-l [1:6190): for b.p., vapor-lia. equiL, and tiQ sob 
(10). — (7 isAh ittbutyl o2c. (1 :6ie6): for b.p., vapoi^liq. equil., and ad aee (10). 

t wMi ethen. (7 wUh dMopropi/i ether [1:6126): for b.p.. vapor-liq. equil., ttA 
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nif ne (10). C wUh dMirbutyl (1 : 7SS0): for b.p., vapor-Sq. equil.| and see |10). 
— 0 10^ Pfft'-diehlorthdieAyl ether (S:ffOS5): for b.p.p vapor-liq. equil, and nS Bee (10) 
(see beliDw under aseotropes). 

C with ddorinated hydrocarbona. C with J,g-<iichloroetkane (ethylene diehlonde 
(3:S1S0): for b.p., vapoi^liq. equil., and D see (31) (see also below under ueotropes). 
(For use of ethylene diohloride in dehydration of C see (30).) 

Azeotropes Containing G 

Binixy azeotropea C with iMifer forms a cDn8t.-boilK. mixt., b.p. at 760 mm. 
(26) (8), 97.8° at 760 mm. (23) (32), Gont«. 45.8 wt. % (8), 43.5 wt. % 14.7 mole % 

(32) C: constants for this azeotropic mixt. at other press, include the following; at 771 mm.| 
b.p. 06-96.2° (26); at 735 mm., b.p. = 95.8° (33) (11), contg. 42.5 wt. % C (jlS) (11); 
at 504 mm., b.p. 86.4° (23); at 400 mm., b.p. - 80.55°, contg. 40.5 wt. % C (23). — 
Note that compn. changes only sliglitly (23) with press. — For study of influence of NaCl 
(11) (23) or of HQ (11) see indie, refs. 

C with toluene (1:740^) gives a €onBt.-boilg. mixt., b.p. 106.9°, contg. 27 mole % G 
(10). — C with di^ulyl ether (1:7950) gives a const.-boi]g. mixt., b.p. 123.0°, contg. 
68 mole % C (10). — C with 0,fi'~dichlorodiethyl ether (3:6025) gives a const-boilg. mix!., 
b.p. 128.2°, contg. 91.8 mole % C (10). 

Temsiy ueotropes: C with aq. + CgHe (1:7400) gives a const.-boilg. mixt., b.p. 
67.0-67.3° (29). — C with aq. + ethylene diehlonde (3:5130) gives a consl.-boi]g. mixt., 
b.p. 69.6° (29). — C with aq. + 1,1,2-trichloroethylenB (3:5170) giviis a conBt.4>oilg. 
mixt., b.p. 70.8-71.5° (29). 

MiscELLANEnirs Physical Pbqpertieb of C 

[For sepn. of C from gas mixts. by adsorption (?) on Mg(Q04)z or other perchlorates 
see (34).] 


USES OF C 

The manifold uses of C, based upon both its physical and its chemical charactpristics, 
cannot here be reviewed in detail; however, some examples include the following. 

[For use in sepn. of butadiene from hydntcarbon mixts. (35), in dewaxing and removing 
naphthenes from mineral lubricating oils (36), in refining of rosin (37), in extraction of 
pine lignin (38) (39), as solv. for various resins (40), as solv. fur CEillulose acetate (41) or 
oelluloBe ethers (42), for addn. to rayon spinning baths (43) see indie, refs.] 

raYSIOLOGiCAL AND BIOCHEM. BEHAVIOR OF C 

[For study of phannacol. of C (or its phosphoric esters, etc.) see (44); for reports of 
poisoning by C see (45) (46); for study of toxicity of vapor of C see (403).] 

[For effect of C upon amylase (47) (48) or lipase (49) see indie, refs. ; for use of C in prod, 
of yeast of depressed enzymatic activity see (50).] 


DETERMINATION OF C 

[For colorimetric detn. of 6 by reactn. with diuotized sulfanilic acid in alk. sdln* at 
25* see (106) (note that method involves oxidn. of C by the reagt. to cMdroaDetaldehyde 
(3:7212) and color formn. with latter); for detn. of C in aq. boIiib. by refractometry see 
(11) (25) (6) (23).] 
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PREPARATION OF C 

Fcma elhyteae. Wift ^yjMicUorotu ocidi t,g,JfmnCli + iHT- C u iJBuaJly prepd. fitni 
ethylene by addn. of HOG; the HOCl may be obtained by uae of Gi ‘Vaq. (aometiineB in the 
im. of alk. aooeptore for the simultaneously formed HG}p I9' use of organic hypoohloriteSp 
or other org. cpds, which hydrolyse to give HOCL 
[For Bcienti& papers discussing pepn. of C from ethylene + HOG (Cla + aq.) $ee 
(401) (11) (51) (^) (53) (54) (55) (56) (57) (58) (59); for very old work see (60); for ex- 
amples of patents employing this method see citations (61)-(82) cf. (402)^ inolusive; for 
study of metal-coiToBion inroblems involved in this method of prepn. of C see (83).] 

arganiz hyptfchlariks (e.ff., ter-butyl hypochlorik {3:7166)). P^or patents on pr^. 
of C from ethylene + fer-butyl hypochloriie sec (84) (85).] 

Wilh N-cihlorourea. [For prepn. of C from ethylene with A'-chloroutea in 5 % BJSOa 
contg. Cuds at 0 ° (yield: 60-70% C accompaniod by 2 % ethylene dichloride (6:5180)) 
see ( 86 ).] 

From ethylene glycol (1:6466). [For prepn. of C from ethylene glycol satd. with HG 
gas and htd. in s.t. ( 12 ) (90), or treated at 160'^ (87) (4) or 180’’ ( 88 ) with stream of HG 
(yields: 70-80% ( 88 ), 60% (87))^ see indie, refs.; note that ethylene glycid with excess 
cone. HG in s.t. at 100 ° gives no 6 (89) but only ethylene dichloride (3:5130), while mm 
distn. with cone. HG (9 moles) gives (15) only 12 % C.)] 

[For prepn. of C from ethylene glycol with S 2 CI 2 (2.5 wt. pis. (91)) on reOuxing (yields: 
82.5% (92), 72.8% (91)) (93) (94) (95) see indie, refs.; for fonnn. of C from glycol with 
SiCUsee (96).] 

From ethylene glycol esters. [For patents on )a‘epn. of C from ethylene ^ycol difonnate 
(1:3402) with HCl gas at 100 °’ via fonnn. of |5-cliloroethyl formate and subsequent aloo- 
holysis of latter with McOH/HCI (97), or from ethylene glycol diacetate (1:3511) with 
EtOH + HCl at 125-135° under press. (EtOAc is also formed) (98), see indie, refs.] 
From ethylene oxide (1:6106). [For formn. of C from ethylene oxide with liq. HG 
(99) or with 1 S 2 CI 2 (100) (other prods, are also formed) see indie, refs.] 

From other miscellaneous sources, ih'or fonnn. of C from 1 ,2-dich1ornetliane (ethylene 
dicldoride) (3:5130) by conversion with KO 3 1)clow 45° to |9<ch]oroethyl chlorosulfonate 
(see below) and subsequent hydrolysis to C (101); From bM-( 0 -chloruethyl) sulfate (see 
lielow) by reduxing with aq. (102); from ^hloroethyl tiichioroacelatc (3:6410) by shaldng 
with aq. (103); from ^h 1 oro(ithyl vinyl ethiT (3:7464) on distn. with aq. -h trace of HG 
(acetaldehyde is also formed) (104); from chloroacctaldehyde (3:7212) by reduction of 
carbonyl group with EtOMgBr (105) see indie, refs.] 


CHEMICAL BEHAVIOR OF C 

Pyrolysis of C. |C in s.t. at 184° for 10 his. yields (107) 1,2-dichloroethane (ethylene 
dichloride) (3:5130) and acetaldehyde (1:0100) (the latter partially as aldehyde resin); 
for study of rate of dccompn. of C at 368° see (108).] 

Behaviob with Inorganic Reactants 

Reduction of C. [C with Na/Hg + aq. (109), or C in aq. soln. in pres, of alk. with 
Hs at atm. press. + cat. (110), yields ethyl alcohol (1:6130); in latter method reduction 
is facilitated by NaOH, less so by Ca(OH)s or CaCOi; using Fd/CaCOg yirid of EtOH 
ie 91%; using Ni yield of EtOH is 80% accompanied by 20% ethylene g^yobl (1:6465) 
UlO).] 

Oxidation of C. C on oxidn. with CrOg yields ( 111 ) chloroacetic acid (3:1370). 
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Bduvtar wifh HcO. 6 on Ixnlg. with nq. imdergoeo gradual dfloompaaitum: 10% 

in 8 h». (23), 50% in 5 hra. (107) of. ( 11 ), preamDably by Iobb of HGl and funuation of 
othytene axide (1:6105), aoetaldehycb (1 :0100) etc. ^ [Note that 6 with aq. vapor over 
Zadi + ZnO at 260-255'^ yields (112) aoetaldehyde ( 1 : 0100 ).] 

Behavior wifh inorganic adds. (See also below under behavior with aalta of mnrgmjp. 
aeida.) 

Wiih C with cone. H 2 SO 4 readily diaaolvea and according to conditiona yidda 

either ^Hshloroethyl hydrogen aulfate or &M-09-chloroethyl) ether. (Note that C with 
BOkCli (aee below) gives biVG9-chloroethyl) aulfate.) 

[For study of rate and extent of formn. of ^hloroethyl HSO 4 with cone, or fumg. HaEK )4 
at 25* aee (14); fur reactn. of baiium aalt of this prod, with aniline aee (113).] 

C with Gone. HaS 04 (17% by wt. of C) reflu^ 6 hra. gives (114) bis- OS-chloroethyl) 
ether (3:6025). 

With Jim. [C with HNO1/H2SO4 (115) (116) gives (92% yield (115)) ^hloroethyl 
nitrate, CICH1CH2ONO1, b.p. 149-150°; for use of this prod, in exidoaives see (115) (117); 
for use aa ignition accelerator in Diesel engine fuels see (118) (119) (120).] 
wah jrm. [C with HNQz (from NaNQs + UCl) at -5° gives (70% yield (121)) 
( 122 ) (123) Miloroethyl nitrite CICH2CH2ONO, b.p. 90-91° ( 121 ), 89^89.5° ( 122 ), D? - 
1.212 ( 122 ), nji' = 1.4125 (122). (This prod, is not to bo confused with the isomeric 
chloro-nitro-ethanes Beil. I-lOl.)] 

Bduvior with salts of inorganic adds. (For behavior with NaCN, anhyd. NasCOa, 
NafiCN, etc., see further below under organic reactants; for l)ehavior with NaSH see 
further below under alkali reactants.) 

With alkali iodida. G with Nal in hot ale. (124) (125) or boiling acetone (126) for 16 
hrs. (127) (better 4 hrs. (20)), or with K1 in dc. at room temp, for 24 hre. (128) gives 
(95% yield (127)) 0 -iodoethanol (ethylene glycol iodohydrin), b.p. 176-177° dec, (124), 
88-67° at 25 mm. (20), 85^° at 25 mm. (127), 85° at 25 mm. (124), 61° at 7 mm. (4), 
tiy » 2.1968 (4), no = 1.57134 (24). [For study of rate of reaction of C with K 1 in 
dry acetone at 50° and 60° see (16).] 

Wah alkali mlfides (for alkali sulfhydratos, e.g., NaSH, see below). — [C with aq. K 9 S 
(120) or with aq. Na«S ( 11 ) (130) (131) (132) at 30-35° for 1 hr. (33) splits out 2 NaCl 
giving (yields: 90-95% (11), 79-nB6% (33)) bis- (|9-hydroxy ethyl) sulfide (" thiodiglycol”) 
[Bdl. H70, Ii-(244], Ir(525)], b.p. 164-166° at 20 mm. (33), 130° at 2 mm. (131), 104° 
at 0.005 mm. (132), f.p. »-16° (132), 1.1821 (132), 1.1819 (132), nf? « 1.62031 

(182), misc. with aq., readily sol. ale., acetone, EtOAc, or CHC]«, but spar. sol. ether, CeHo, 
or CCI 4 (131) (coiresp. dibensoate, m.p. 65° (133), di-(p-nitrobenBoate), m.p. 107.7° (134), 
bia-(iV-phenylcarbaniate), m.p. 128.5-129.5° (131)). — Note that this prod, (‘^thiodi- 
glycol”) with C at 100° for 13 hrs. (131) adds to form fri»-(^hydroxyethyl)sulfonium 
chloride (HOCH 2 CH 2 )iSa, non-hygroscopic ndls., m.p. 126-127° (132), 125-126° (131). 
Note also that C (1 mole) + NaaS + l-ishloropropanol-2 (propylene chlorohydrin) (3:7747) 
yidds (135) a mixed deriv., vis., /)-hydroxyethyl i9-bydroxy<^ropyl sulfide.] 

With alkali aeknide. [C with aq. NaaSe yields (136) bi^OS-hydroxyethyl) selenide.] 
With aJkaU dMjide, [C with aq. NaaS -f- S gives (46% yield (137)) (138) bi^09-hydioxy* 
ethyl) disulfide [Beil. 1-471, Ir(628)], b.p. 155° at 30 mm., - 1.3375 (137).] 

With NaHS(h> [C with solid NaHS()i in ai at 170-180° for several hrs. gives (139) 
the salt of 2-hydroxyethaneaulfoziic acid-1 (*' iaethionie add 
WiA NanPOi, [C with aatd. aq. NaiP 04 aa directed (140) cf. (3) gives (30% yield 
(1401) di-sodium ^hydroxyethyl phoqihate, cryst from aq. ale. as hexahydrate, m.p. 61” 
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VM MiAiCb> jC Hitii aq. aft. NaiA^ ((nab AaiQl u aq< >ft<) u ifteeted |14U 
(ICQ (141) «f. (144) (145) ilvaa ^liydKajrethylaiaBDie add (din knum aa 
ediylaidaio add) * HOOHiCBaAiO(OH)i, Teqr aoL an}, but findiiB i|Hr. ooL Jnun» 
Iqniraled oaldom aalt (141).] 

IFift NatStiOi. Ki with aq. aft. NaiBnOi (&om SnCb + aq. NaOH) qma (145) ah 
td /!i4i7dratyethyl8taiiiionic add > HOC%C%.SnO(OH).] 

BibadM with add halidn of iaotpaik adda. ITttt (Mmyl cMptMi (5DC(|). (C 
with BCXft (amall exoeas) in cold givea (83% yidd (147)) ^^hloroethybulfinyl iJiinwd* 

- aGHsC!H,OS(0)CI, b.p. 93-06” at 40 mm., 84-85’ at 20 mm., « 1.6010^ nidch 
upon attempted dietn. at oid. preaa dee. into 8 % + ethylate (di)chloiide (3: 5180} (147). 

— However, C (exceai) with SOCli at elevated temp. (147) or C (1 nude) with 90CI| 

(1 mole) in cold (148) (7S% yield (148)) of. (160) bit- ((iH^roetliyl) edfite « 

(ClCHiCHiO)]SO, b.p. 133° at 12 mm. (148), 117.6-118° at 4 mm. (147), - 1.48% 

n?® - 1.481 (148).] 

17tUi tuffuryl Mmde (SOtCh)- (C with SOiCli in cold givea (140) (70% yield (133)) 
d-cbluroetbyl chloraeulfonate - ClCHiCH]O.SOtCl_ [BeiL Ir(336)], b.p. 101 ” at 28 mm., 
D?'® > 1.552, ni?‘* - 1.4587 (122). — However, C with ^C3) under reflux (131) (or 
/Mdoroethyl chloroaulfonate + d-chloroethyl nitrite (above) ( 122 )) gives (60% yW 
( 121 )) U^(Miloroethyl) sulfate - (ClCHiCHiO)iSOi [BeiL It-(33B)], b.p. 154^544" 
at 8 mm. ( 121 ), 130” at 3.6 mm. ( 122 ), m.p. + 11” (121), D? >> 1.4801 (121), n? - 1-4528 
(121), 1.4020 (122).] 

With phoipioryl Monde (FOCk). [6 with POCIa at 0 ” (150) or in GCfli at room temp. 

(151) gives (46-47% yield (161)) d-ehloroethvlphosphotyl dichbride •> ClCHiCHtOF* 
(0](3i pleil Ir(337)], b.p. 108-110° at 15 mm. (151). — C with POCli in pyiidinB at 
-20’ gives (140) the salt of mono-(|N!hbroethyl)pho 8 pboric add - ClCHiCHtOP(0)- 
(OH)i [BdL Ii-(170), Ir(330)]. — C with POCli in CCI 4 refluxed 16 hn. gives (60% yMd 

(152) of. (140)) tri-(^«hloroethyI) phosphate s (ClCHiCHiO)iPO [B^ Ii-(337)], b.p. 
180-182” at 8-3 mm., = 1.428 (152). — For patent m reaction of Cl with FOCb see 

(153) .] 

WUh baron trijluortde (BFi). [C with BFi forms a molecular compound (154) BFaflC 
which can be distilled in vac, without decompn.; b.p. 50” at 2 mrrL, Elp ■ 1.4000, ii|Z| ■ 
1.40841 (154).] 

IFiilh siliam MracUorids (iSiCli). [C (4 moles) with SiCU (1 trule) yields (ISS) (06) 
tetnr(d-eh]oroethy1) orthosilicate, (ClCHiCHsO^Bi [Beil. 1-337, I»-(337)], b.p. 196-200* 
at 16 mm. (156), 170-180” at 8 mm. (06) (also obtd. (156) from BiCU -I- ^dilotoethyl nitaite 
(above)).] 

Bshavior wMi alhaliea. 6 with alhalics (or apptoiwute add acceptors) loses HO to 
yield aoeording to conditions either ethylenr giycd (1:6465) or ethylene oxide (1:0105). 

[E.g., C with aq. NaOH on htg. hy^olyses to ethylene glycol (1:6465); for fennd 
artidee on this proecea see (54) (167) (168) (22); for studies of Idneties of the leaotion 
see (404) (18) (169) (160) (161); for examples of patents on hydrolysis of G to elhyleaa 
glycol by uae of aq. albJi or alkaline-earth hydroxides, carbonates, or bicaibonates see 
(162) (163) (63) (164) (165) (166) (167).] 

[C added d i opwise to 70% aq. NaOH (168) (160) or hot CaO (170) gives ethylene oxi de 
(1:6105), b.p. -1-10.7'; for patents on this conversion see (171) (172) (173) (174) (175).] 
Behavior wMi alkali inlfhydrate. [C inth NaBH (from NaiS.9H|0 satd. with HiB 
(137)) at 65-65° (137) (176) or C with NaSH in ale. for 36 hm. at room temp. (177) gives 
(yWi: 66 % (176), 60^66% (137), 26-30% (177)) p-hydroxycthyl mercaptan (" miwotfaio- 
ethylene ”) - HOCHiCHjSH [Bdl. 1470, lf(523]], b.p. 157-158” dee. at 742 
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mm. (178), 61° it 18 mm. |179|, S8° rt 18 mm. (137), 65° kt 13 mm. U7B), 62° it 12 mm. 
(177); Df - 1.1143 (178); ni? - 1.4B96 (178) (oomap. Ui-(i7.iilieii]4)taibaBute, iii.p. 
146* (178); ooneBp. metallic mercaptide deriva. many d which have m.p.’B (178)).] 

Betovlor with ammcnia (for anunea aee below under behavior with organic reactants). 
[C with aq. NH 4 OH gives (180) a mixt. of three hydroxyaminea, vis., /^hydroxyethylamine 
(Z-aminoethanol-l) [Beil. lV-274, iyi-(424), IV2-(717)|; hi^(j9-hyclroxyethyl)Bmille 
(“diethandainine”) [Beil. 1V-283| lV2-(729)]; and fn»-(/3-hydroxyethyl)amine (‘'tri- 
ethanolamine”) [Beil. IV-285, lV2-(729)]. — Although all three of these products are 
now extremely important industrial compounds, they are usually manufactured from 
ethylene oxide with NH| and details lie beyond the scope of this text. — Howevetj for a 
useful monograph see (181).] 

Bduvlor with hydrazine (IfH 2 .NH 2 ). |C with 1 mole hydrazine loses HGl yielding 

(182) | 8 -hydroxyethylhydrazinG + hydrazine hydrochloride; C with 2-3 moles hydrazine 
yields (182) ethylene oxide accompanied by a little iV,y-hts-( 0 -hydroxyethyl)hydruine.] 

Behavior of C with Orqanic Reactants 

Behavior with hydrocarbons. [C with CsHu + AlCh (followed by aq.) is claimed 

(183) to yield ^-phenylethyl ale. (1:6505), but this has subsequently been denied (184) 
where l, 2 ° 4 liphenylethane (hibenzyl) (1 : 7149) and resin were tlie only prods, obtd. (See 
also below under behavior of G with organometallic cpds.)] 

Behavior with oiganic hydroxyl compounds. With akohoU (sec also below under carbo- 
hydrates). Cl (anhydrous) with sodium alkoxides (from prim, or sec. aliphatic or arom. 
ales. + Na) on htg. splits out NaCl giving the corresp. mono ethers of ethylene i^ycol. 

[E.g., C with NaOMe gives (35% yield (185)) ^-hydroxyethyl methyl ether (1:6405) 
^v.', (j with NaOEt gives (60% yield (185)) /3-hydroxyelhyl c^thyl ether (1 :6410) q.v.; 
Cwith NaOPr gives (40% yield (186)) ^-hydrox 3 -^ethyl «-propyl ether (1:6414) q.v.; C 
with NaOisoPr gives (25% yield (185)) /!f-bydroxyethyl isopropyl ether (1:6413) q.v.; C 
with NaOBu gives (30% yield (185)) j9-hydroxyethyl n-bulyl ether (1:6430) q.v.; G with 
NaOiso-Bu gives (36% yield (185)) ^-hydroxyethyl iaobutyl ether (r.6235-A); C with 
NaOAm gives (30% yield (185)) ^-hydroxyethyl nramyl ether, b.p. 181” at 745 mm. (185).] 

[C with NaOC&CiiHB similarly gives (186) (187) ethylene glycol monobenzyl ether 
(1 :6533) q.v.] 

WUh carbohydrates (or their relatives). [G with c^ucose + HCl yields (188) cf. (189) 
2 -chkiroeihyl^glucoside.| 

[C with " acetobromglucose ” + Ag 2 COa (190) (193) in ObHh (189) (191) gives (yields: 
69% (189), 45-50% (1!)0)) totranacetyl^-d-09-chlorocthyl)fduco6idc (tetrarocetyl-^-d- 
^ueosidihethylcne chlorohydrin), m.p. 119-120” (192), 118.5-119.5° (189), 114” cor. (190) 
(191). — For isomenzatioD of this prod, (in boilg. GHGls tor 6 }^ hrs.) to tetra-ocetyl-ii-d- 
(P-chloroethyOglucoside, m.p. 82-ib'’, see (194).l 

[C with “ BcetobromogalactoBe ” + Ag 2 COa (190) (194) in GsHe (191) gives (77% yield 
(194)) fcetra-acetyM-d-(Miloruethyl)gdactoBide, m.p. 117° cor. (190) (191), 115.5- 
116.5° (194).] 

[For analogous prepn. from C of triacetyl-^-d-(jS-chlDroethyl)xyloBide, m.p. 137° cor,, 
or of hepta-acetyln3-d-03-chloi€ethyl)]acto6ide, m.p. 78-80°, see (190) (191).] 

[For condens. of C with mannitol (1:5830) or sorbitol (1:5820) see (195).] 

[For use of G in degradation (“ depolymeiization ”) of cellulose or starch see (196) (197); 
for use of C + NaOH in introduction of ^hydroxyethyl groups into cellulose see (198).] 

With aUphatic mgreaptoM. G with salts of alkyl or aikaryl mercaptans gives the eorresp. 
S-monoeihen of monothioethylene giycol. 

[E.g., C with NaSMe in abs. ale. (199) (200) or ether (201) ( 202 ) or less advantageously 



711 


uquips wrra ef > 1.15 


e witii ESMe in aq. ale. (201) giw <yieldi 74^% (109|, 78% (201), 40% (lOOt) ^ 
faydn»yatlijl methyl aulfide (/Hnethylmercaptoethanol) (Beil. Kr(0M)]f b,p. 80,5-81*14 
30 mm. mi 68-70* at 20 mm. (199), I)|S » 1.064D |20l), n? - 1.4B67 (201); iUi peed, 
with Mel in diy ether givee on etdg. in cold the ooireap. diinethyl-d^liydroxyBthy^ 
iodide, hygroecop. cryet. from MeOH/ether, m.p. 6(^° (202). with EtSH m ak./ 
NaOEt (203), in ale. KOH (132), or even in cone. aq. KOH (204) gives (yield 7Kh74% 
(2031) ^hydroxyethyl ethyl aulfide [Beil. H70, lr(625)], b.p. 184* (204) (132), 182-184* 
U.C.J203I, El^ - 1.0166 (132), » 1.48669 (132).] 

. (C with n-BuSH in hot aq. NaOH refluxed 1 hr. givea (81% yield (206)) /94iydxoxyaithyl 
n4)Utyl aulfide [Beil. Ir(525)], b.p. 92-93* at 3 mm., - 0.0693, ^ 1.4800 (206). — 

C wi^ allyl mercaptan in cone. aq. KOH gives (50% yield (206)) /S-hydroxyethyl aflyl 
aulfide [BeU. lr(525)], b.p. 91* at 12 mm., 1.0283 (206). — Cl with NaSCH|G|H| 
in aq. eoln. gives (100% yield (179)) ^hydroxyethyl benayl sulfide, b.p. 169* at 18 mmi] 

[C with ethylene ditldoj^ycol (HSCHsGHtSH) + powdered NaOH htd. 1 hr. gives 
(177) ethylene dithio^yed bia-(0-hydrQxyethyl ether) » HOCH 2 CHy— S— GHiOHi— fik- 
CHrCHsOH [Beil. l2-(533)], Ifts., m.p. 62-63*.] 

With phenok, [C with phenol (1:1420) in aq. NaOH (207) or ale. NaOEt (206)| m 
C with NaOCaHs on btg. (17) (209), or C with KOCaHa at 160* for 6 hrs. (210), or C with 
phenol Balt refluxed 8 his. (211) givea (yields: 84% (17), 79% (207), 55-62% (211), 50% 
(209)) ^-hydroxyethyl phenyl ether (^phenoxyethanol) (1:6518) q.v., b.p. at 80 mm. « 
165* (211), 163-166* (208), 1^167* (210), b.p. 128-130* at 20 mm. (17), 134-135* at 
18 mm. (209). (Note that G with NaOGeHa in pres, of Et|N gave only 12.5% yield 
(212) of ^-phGnoxyrthanol.)| 

[Similarly C with aq. ao^um o-nitrophenolate in a.t. at 125* for 20 hn. gives (213) 
d-(o-nitrophenoxy)ethiinol, oil, b.p. 180-182* at 4 mm., m.p. 35-36* (215) (oorresp. aeetate, 
oil; conesp. benaoate, m.p. 75-76* (213)); C with m-nitrophenol with 40% aq. KOH at 
100* for 2 hrs. (313), or with 2 N NaOH refluxed 4 his. (214), gives (^(iTMiitrophenoxy)- 
ethanol, m.p. 90-91* (213), 88* (214), 87-88* (215); G with sodium p-nitrophmolate in 
50% ale, in s.t. at 120* for 23 his. (213), or in boilg. AmOH (216) (217), gives ^(p-nitith 
phenoxy)ethanol, m.p. 101-102° (213), 94-95* (216), 92-94* (215) (correap. acetate, m.p. 
85-87*; correap. benzoate, m.p. 116* (213).] 

[Analogous condenaations of G with other monobydric phenola include the followmg: 
for b with iH:resol (1 : 1400) (218), with ^naphthol (1 : 1540) (218), with m-methoxyidieiiol 
(1:1765) (219) (220) (221), with methyl p-hydroxybenzoate (1:1549) (222), with p- 
bromophenol (218), vrith p-acetylaminophenol (213), with TfHliethylamuiophenol (212), 
with 8-hydroxyquinoline (212) see indie, refs.] 

[Analogous condensationa of C with polyhydiic phenols indude the following: with 
pyrocatechol (1:1520) (223), resorcinol (1:1530) (224) (218), 4-acetylresor6inol (219), 
4-ethylie8orcinol (219) see indie, refs.] 

With tAiopAenob. jC with thiophenol in ab. NaOEt (225) (203) or in 10% aq, KQH 
(226) gives (76% yield (203)) ^-hydroxyethyl phenyl sulfide, b.p. 245* (203), 144«6* at 
26 mm. (203), 134-135* at 7 mm. (225), 115-116* at 2 mm. (226), Df - 1.1431 (226), 
no ss 1.5897 (225), - 1.5917 (226). — C with p-toly mercaptan in cone. aq. NaOH at 

100* for 2 hn. gives (83% yield (133)) (227) ^hydroxyethyl ptolyl sulfide, b.p. 282-283* 
dec., 174* at 30 mm. (133).] 

[For analogous condens. of G with o-nitrophenyl mercaptan (228), fiHiitrophsiiyl mer- 
captan (228), p-nitrophenylmercaptan (228) (229), rHssrboxythiophenol (230), and many 
other thiophenols (231) see indie, refs.] 

Behavior of C with orgiiiic efl&era (or epoxy cpda.). [C with ethylene oxide (1:6105) + 
cone. HaS04 gives (30-35% yield (232)) 2-(/»-chlQroethDxy)ethBnol-l (3:9185) accompa^hd 
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by ciiiitf pvodi.: for behavioriif C with epidilorohydria 0:5S68) ^ with a-«^*«paMtliyl- 
eibykne odda aee (232). with s^jS'-dkihlarodiethyl ether (3:9160) etood 24 hie. at 
nam temp., then htd. 1 hr., givee &7% ydid (233)) aoetaldehytle Ws-(M)] 0 mth]d) 
ahetal. (see below). — C with Wo-CoHshloroethyl) Bidfide giveB (234) iS-trithioaoetaldehydB, 
nkJp. 126”, — For behavior of C with 2,d-dichlQrodiouiie (3:0105) aee (386); with 1,4- 
ditUaneBeedSl).] 

BefaAvior of C with carbonyl oompoundi. C wtfh alddtydu or thrir polynuri. (C with 
panfarmaldehyde (1:0060) H- diy HQ gas gives (yielda: 65% (237), 65% (236)) 
(283) (239) chloromfithyl Miloroethyl ether [Beil. 1^581, It-(645)], b.p. 146-147” (237), 
40” at 10 mm. (236); tif - 1.2817 (237), 1.2814 (236); ng* « 1.4578 (236), 1.4592 (237). — 
Note that this prod, with C (239), or C (8 wt pts.) + paraformaldehyde (1 wt. pi.) -f- 
Ob(3i + HCl gas refluxed 5 min. (38) gives formaldehyde bt>-(/)-chloroethyl)aoetal [Bdl. 
M75], b.p. 218-210” (239), 218.1” at 760 mm. (240), b.p. 93-94” at 11 mm. (38), now an 
mdnatiia] prod, in U.S. because of its uac in majiufact of BeUnsealing gasoline tanka (240).] 
(C with aeetiildehyde (1:0100) (241) (20) (233) or paraldehyde (1:0170) (236) + HQ 
gas givea according to circumatancea either o-chloroethyl /S-chloroethyl ether (3:0150) 
q.v. or Boetaldefayde 5w-(^lQroethyl)acetal, b.p. 194-106” dec. (233), 100-110” at 30 
mm, (20), 106” at 17 mm., i)“ - 1.1712, « 1.4532 (233).] 

[C wi^ propianaldehyde (1:0110) -|- HCl gas givea (51% yield (236|) fl-chloroethyl 
oHohloro-nFpropyl ether, b.p. 60” at 10 mm., » 1.1390, * 1.4496 (236).] 

[C with fi-butyraldehyde (1:0130) + HCl gaa gives (70% yidd (236)) jS-cUoroethyl 
cHshlorcHn4mtyl ether, b.p. 71” at 10 mm., Df - 1.1009, nff » 1.4471 (236).] 

C viUh dikdma. [C with diketene (242) gives (243) |9-chloroethyl aoetoaoetate.] 

Behavior of t with organic adds. C with organic acids under appropriate oonditiDiiB 
behaves oonventionally as a subatituted ethyl alcohol yidding the conespondmg fl^ohloro- 
othyl esteiB. Since the number of possibilities is enarmoua, no attempt can be made 
here to list all such casea; only a few typical examples must auffice. Note, moreover, 
that, beoauae di^g ordinary eaterification hydrolyaia of the chlorine atom of C may occur, 
many eeten of G are beBt"made from its reaction with acyl halides q.v. 

[C with anhydrous formic add (1 : 1005) in prea. of anhydr, N 111 SO 4 (244) or of HQ gaa 
(2tf I gives fl-chloroethyl formate, b.p. 132” at 764 mm. (2^), 127-129” at 768 mm. (244), 
tip i> 1.2214 (244); for study of rate of eaterification of G by fonnic acid under various 
rinpiatanoGS aee (246).] 

[C with anhydr. oxalic add (1:0535 on aatn. with HQ gas and htg. at 100” gives (245) 
di-(9'«hlcKroethyl) oxalate (3:0572), m.p. 45”.] 

[C with 2-hydroxy'^5-methylbenBQic add (p-creaotinic add) + cood. H1SO4 givea |9- 
diioroe^ p-creBotmate, b.p. 136-139” at 10 mm. (247).] 

[C with p-aminobenaoio add + cone* HsS 04 gives (248) (249) p-cUoroethyl p^miniy- 
benaoate.] 

Bdiifter of C with salta of organic iddi. C with sodium aalts of organic adds on htg. 
dumnatea NaQ yielding the correap. |9-hydroxyethyl eatera; however, not infrequently 
aeoondiizy reactioiis of this product then occur or can readily be caused to occur, such as 
loss of water, ring doeure, etc. 

(C with aq. NaCN at 46^” for 5 his. (250) (251), or with ale. NaCN at 100” for 6 hra. 
(88) (27), or with KCN in 60% ale. (262) or boilg. ale. (253) (254), gives (yields: 86% (27), 
85-06% (251), 70-80% (250), 71% (253)) ^hydroxyethyl cyanide (^hydraxypropioiutrile 
■» hydracryloiiitrile ethylme cyanohydrin) [Beil. 111-208, 111]-(113), 11^(213)], b.p. 
116-118” at 20 mm. (250), 110” at 15 mm. (27) (253), 107-109” at 12 mm. (250).] 

[C (1 mole) with NaHCOs (1 mde solid) or with NasGOs (H nude solid) as diieoted 
(2HI ia daimed to give (80% yield) memomerie ethylene giycoL carbonate (CHi)iOiGO.} 
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(6 (1 nob) witb KBOK (1 mob) in eoen C (1.6 moho oooolr.) on woiuiag don Ml 
yW the eqieetod iMiydroiyethyl thknyanate, anoe thu ivod. tpontaiiflcnidy undtttoaa 
bmiiJepular BdfHSondeiuatittii evdviitg COS aiid iirodoeuiK (45% yUd |2S6)) 
(litHiyetliyl)iiiiidBididtB iii.p. 167-168" eke.; for behavior of this prod. ettmttkt 
HQ Bee (267).] 

(C with NoOBi at 145° (268) or G with NaOBi + a Uttb EbNH at 130° for 4 hn. 
or C with KOBi u dinetod (2M), giTOo (yieldi: 85% (250), 33% (280)) khjdeu ^f«A 
monobenaoate (d-hydroxjnthyl bentoate), m.p. 36.6-37.6° (201), 3M7° (200) of. (250); 
b.p. 178° at 21 mm. (269), 150° at 14 mm. (260), 160-161° at 10 mm. (201) (oomap. p- 
tolueneeulfoiiate, m.p. 74r-75° (262)).] 

[C with Na p-nitrobeneoate + a little EtsNH at 130" for 4 hn. (259), or C irith K p- 
nitrobeiuoate in CsHe in B.t. at 100" (263), gives (yields; 83% (259), 60% (263)) ethyloBe 
glycol mono^Cp-nitrobensoate), m.p. 1^-78" (263), 77" (250).] 

(For analogous behavior of C with sodium sahcylate (250), sodium sorbate (264), SodhlOi 
methylaisenite (265), sodium p-tduenesulfinate (133), or sodium naphtiienate (266) See 
indie, refs.] 

Behavior of t with add chlorides of cngiAlc icida. C with acid chlorides of otgmA 
adds behaves as a substituted primary alcohol splitting out H from its OH with Cl fAim 
the acid chloride to yield the ooiicsp. p-«hloroeihyl esters. No attempt can be tmA here 
to list all possible esses, but the foUowing teset will furnish ample illustrative enmpleB. 

With acid t^loridcH of aUphaiic odds. [C with acetyl chloride (3:7065) gives ^dds: 
90% (267), 82% (248)) (268) ^hlorocthyl acetate (3:5735) q.v. — C with tridiloroaoetiyl 
chloride (3:5420) + pyridine in ether pvea (45% yield (103) ) (275) p-chloroethyl tii- 
chloroaoetate (3:6510) q.v. — C with sorbyl chloride (CHiCfi*CH— €H»GH— €0.0) 
[Beil. 1-484, l2-(453)] gives aim. quant. (269) ^hloroethyl sorbate, b.p. 115" at 15 mm. 
(269). — For studies of rate of rwetn. of C with various acyl chlorides in* dioxsne soln. at 
15", 25", and 35° see (270).— € with msJonyl (di)chloiidB (3:9030) gives 5t»-(p-€hloR>- 
ethy]) malnnate, b.p. 164" at 15_mm. (271).] 

With various cAkro/onnotes. C with carbonyl cUoride (phosgene) (3:5000) at room 
temp, gives (272) (121) (273) (125) only (yield 82% (273), 78% (121)) /Nshlonethyl eUm- 
formate (3:5780) q.v.; note that no 5iff-(|9-chlaroethyl) carbonate (see bebw) is formed.] 

[C with triohloromethyl chlorofonnate (“ diphosgene ") (3:5515) gives (61% yi^ 
(274)) /S-chloroethyl tricUoromethyl carbonate » ClCHzCHACO.O.CCli, b.p. 115" at 
16 mm., 110° at 12 mm., dJ” - 1.6664, = 1.4748 (274).] 

[C with O-oUaroethyl cblorafonnate (3:5780) givH (70% yield (121)) di-(^dihiriwihyi) 
carbonate (3:0790) q.v.] 

With add chlorides of txnmAk odds. [C with benxoyl chloride on htg. gives (jfiakb: 
90% (276). 84.5% (277). 55% (263)) p-chloroethyl bensoatc (3:8860) q.v.J 

Behavior of C with organic esters of inorgsnic adds, [C with MeiS04 at 120" m dboeted 
gives (60% yield (126)) |9-cfaloroethy] methyl ether (d-methoxyethyl dilcunde) (3:7266) 
q.v.l 

[C with EtiSOi + solid NaOH on htg. gives (278) ethylene gjyeol monoethyl ether 
(“ CelloBolve ") (1:6410); note, however, that C with EtOH + eonc. HiSOiat 145" gpras 
(279) d-chloroe%l ethyl ether (3:7463).] 

[C (1 mole) with ethyl metaphosphate (1 mole) stood 4 days at room temp. (280} of. 
(281) gives d^oroethyl ethyl hydrogen phosphate (isolated as barium salt); however, 
6 + ethyl metaphosphate in CHGli reHuxed 3 hrs. gives (140) d-ohloniethyl dibydrogep 
idiosphate (isolated as barium salt).] 

C with organic hypochlorites (or mixtuns which yidd them) gives ethen [e,gi, C With 
tcr4iutyl hypochlorite (3:7166) + ethylene gives (60.8% yield (282)) /S.^'^iicfahraBBthyl 
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ether (3:6025). — Cl with ATfAT-diohlarobeiiieneBiiifonBimde + butene-l in GHGU &t 
*15* givee (2^) (probably via fonnn. and addn. of /9-eh1oroethyl hypoohlorite) I^Iotch 
2-(^-dil0roetlifU7)butai]ei b.p. 196.5°, Dj" • 1.1223, no^ » 1.453; the uae of butene-2 
or of O-metbyl^pene (isobutylene) pves analogous products (283) of. |2B4).] 

Bohnvlor of C with organometallic compoimda (or their equivalents). [C with KCeHs 
splits out KQ yielding (285) d-phenylethyl ale. (1:6505).] 

C with arom. RM{p£! cpds. reacts in analogous fashion yielding the corresp. alcohols 
[e«g., C with CsHa^g^ (287) (288) or CtHeMgCl (289) gives (95% yield (286)) diphenyl- 
ethyl ale. (l:650o); C with o-tolyl MgBr gives (20-24% yield (290)) (287) /^(o-tolyl)- 
ethanol; Cl with mrtolyl MgBr gives (20-24% yield (290)) d-(7nrtolyl)ethanol; C with p- 
tolyl MgBr gives (yields: 80% (291), 20-24% (290)) (287) d-(p-tolyl) ethanol; many other 
analogous esses are known]. 

[Note that C with C2HBMgBr gives (292) ClCH8CH20MgBr which may then be reacted 
with RMgBr types as above (292).] 

[C with diethyl malonate in ale. NaOEt (i.o., diethyl disodiomslonate) might be expected 
to yield diethyl bM-09-hydroxyethyl)malanatc; this compd., however, is unknown since 
it loses 2 EtOH, ring-dosing to (271) the spiro-dilactone of btV(d-hydroxyethyl)malonic 
acid [Beil. XlXi-(680]l, m.p. 109-110°.] — [Note dso that G (1 mole) aith diethyl malonate 
(1 mole) +1% HCl gas undergoes transeHterifioatinn yielding (405) both d-chloroethyl 
^yl malonate, b.p. 105-106° at 3 mm., and 5is-(d-chloroethyl) malonate, b.p. 142-143° 
at 3 mm.] 

[Cl with ethyl acetoaoetate + ale. NaOEt (i.e., ethyl sodio-acetoacctaie) boiled 5 hrs. 
gives a prod, (probably lactone of {^-(d-hydroxyethylBcetoaoetic acid) which with 10% 
HQ after 5 hrs. boiling gives (40% yield (293)) penianone-4-ol-l (7-acct(Mi-prupyl ale.) 
[Beil. 1^1, Ti-(422), l2-(873)], b.p. 115-116° at 20 mm. (294), == 1.0071 (295), nf? = 

1.439 (294) (corresp. semicarbazonc, m.p. 167-168° (296)): note that this prod, (which is 
an important intermediate in the prepn. of the aniimalarial “ Atabrinc '' (297)) is best 
prepd. from ethylene oxide + ethyl sodioacetoaceiatc which gives first (60% yield (294)) 
the lactone of a- 09-hydroxy ethyl )acetoBCciic acid, b.p. 142-143° at 30 mm., nf? = 1.4562, 
which with warm HCl ring-opens and off AcOH giving (96% yield (294)) desired 
T-uoeto^propyl ale. (abovo).] 

[C + sodium phcnobarbital (Na deriv. of 5-ethyl-5-pheuylbarbituric acid) gives (60% 
yield (208)) l-()9-hydroxyethyl)phcnobarbital, m.p. 145.0-145.5° cor. (note that this 
prod, is not obtd. from G + Ag salt of pbenobarbital). — 0 with theobromine (3,7-di- 
methylxanthine) in aq. NaOH in s.t. at 125° for 6 hrs. gives (47-^57% yield (366)) (367) 
l-(^-hydroxyethyl)theobromine, m.p. 194° (367), 193° (366).] 

Behivinr of C with uunes. With primary oXiphaiic amines. [C (1 mole) with aq. 
MeNHi (1 mole) at 110° for 12-24 hrs. gives (80% yield (299) j ^-(methylainino)ethanol 
[Beil. lV-276, lVs-(718)], b.p. 159° (300) (301), 155-156° at 700 mm. (273) (corresp. 3,5- 
dinitrobenxoate, m.p. 195-196.5° (302); corresp. B.PkOH, 148° (303); corresp. reaction 
prod, with a-naphthyl isothiocyanate, viz., JV-09-hy(lroxyethyl)-Ar-niethyl-i\^ -(o-iiaphthyl) 
thiourea^ m.p. 125° (M)). — G witli excess aq. MeNHs on standing in s.t. at 100° for 
Nveral hrs. (304) or G with |9-(methy]aniino)ethanol (above) in aq. at 120° (299) gives 
mBthyl-bu-(^hydroxyelhyl)aniine (i^T-mcthyl-diethanolamine) [BeU. IV-284, IVr(729)], 
b.p. 115° at 5 mm. (^) (note that this prod, is new commercial chem. in U.S. (240)).] 

[C with EtNHi as above should give ^(ethylammo)ethanol [Beil. IV-232, lVr(727)], 
b.p. 167-160° cor. at 751 mm., Df - 0.914, « 1.444, and (305) ethyl-Ui-(^hydroxy- 

et^l)Bniine (AT-ethyldiethanolamine) [Beil. rV-264], although both these prods, are usually 
prepd. from ethylene oxide.] 

[For analogous reactn. of C with fipheptadecylamine yielding AT-CS-hydroxyethyl)^ 
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haptadM^laniiiie m (306) (S07>; nitli ejrobfaexjduuiie jiuHiiit 5r-(549dnByBtk]4>> 
c^Kdo&nii^iiniiiB aee (808).] 

WiA pnmory oiwnotie mimmi. [C (1 mole) with muBiib (1 mole) leflund e Amt tine 
(2SB) (309) (310) (811) (812) (318) givee (yielib; 70% (809), 40% (811)) 
ethy])aiiiliiie (^-phenylammoethanol) [Beil. XII-182], b.p. cor. {299|, nff >■ 1.5749 
1817) (note that by reactn. of a second mole of C some i\r,J^*^»(j84iydroxyidbyl}anili^ 
(see below) may also form, and that some iSTpAT'-diphenylethylenediamine, m.p. 68.4- 
64.2° may also appear (311)); note also that i^-(/}-hydroxyothyl)aniline on dehydiation, 
e.gM by htg. in xylene with P 2 O 6 (310), imta bimolecularly giving in small yiM 
diphenylpiperaiine, m.p. 160-162“ (310). —C (2 moles) with aniline (1 mob) eqiedally in 
pros, of anhydr. NaaCOi (310) or NaOH (314) or aq. at 110“ (299) gives (^hy- 

droxy ethyl )aniline (i^-phenyldiethanolamine) [Beil. XII-183, XIIi*(167)], m.p. 58“ 
(315), 53.5-54“ (310): note that this prod, on htg. at 200“ under reduced pres. (814) or 
htg. with PzOs in xylene (310) or htg. with 70% H2SO4 at 160“ (316) loses water and ring- 
closes to JV-phenylmorpholine [Beil. XXVII-6], m.p. 53“ (299), 52“ (310).] 

[C (1 mole) with o-toluidine (2 moles) at 120-130“ for several hra. (318) (313) gro 
^((7-tolylamino)ethanol, b.p. 172“ at 12 mm. (313), 145-150“ at 3 mm. (317), nf? * 1.5076 
(317); note that in pres, of NaaCOa the main (318) prod, (because of bimobcular eondena. 
of this prod.) is i\r,iir'-di-o-tolylpiperazine [Beil. XX11I-6|, m.p. 174“. — C with p-tolmdine 
on htg. gives (319) ^(p-tolylamino)ethannl [Beil. Xll-907), b.p, 177-178“ at 14 mm. (319), 
m.p. 42-43° (317); note, however, that analogous bimolecular ring closure of this prod, 
readily oocuis on htg. yielding (320) jSr,i^^-Kli(p-iolyl)piperarine [Beil. XXlll-9], m.p. 
190“.) 

[G with o-methoxyaniline (cMinisidine) at 100“ for 48 hn. gives (75-80% yield (321)) 
(299) |3-((i-mp.thoxyphenylamino)ethano1 [Beil. XIlI-367], b.p. 305“ cor. (299) (oorraip. 

m.p. 134“; fi.PkOH, m.p. 140“ (321)); note that this prod, with 5 pts. none. HQ 
in B.t. at 160-180“ gives by a remarkable elimination of MeOH and monomolecuiar ring 
closure (38% yield (321)) (299) “ phenmorpholine [Beil. XXVll-34], b.p. 268“ cor. (299), 
127-128° at 12 mm. (321). — C with p-ethoxyaniline (p-phenetidinej gives on htg. (319) 
/9-(p«thoxyphenylBmino)ethanol, m.p. 67°, b.p. 190° at 11 mm. (319) cf. (322).] 

Many other cases, analogous to the above examples, are also known but cannot be 
included here. 

With secondary aliphatic amines. Because of the great importance of ^(dialkylamino)- 
ethanols in the prepn. and study of physiologically active compounds, much study has 
been given to their prepn. from 6 (and otherwise). From the resulting mass of data^ the 
following examples are cited. 

[6 with Me 2 NH gives (323) p-(dimethylBinino)ethBnol [Beil. IV-276, IVi-(425), IVr 
(719)1, b.p. 135“ cor. at 758 mm., = 0J»66, njf = 1.4300 (324) (coirap. ^trobensoyl 
ester, m.p. 56“ (325)). — 0 with Ft 2 NH on htg. (326) under reflux for 8 hn. (327) or in 
pres, of NaOH under press, at 160“ for 3 hre. (328) gives (yields: 83% (328), 68-TO% (337)) 
|5-(diethylamino)ethanal [Beil. lV-282, lVa-(727)], b.p. 163° at 760 mm. (329), 100“ at 
741 mm., 100“ at 80 mm., 96“ at 73 mm., 55“ at 10 mm. 0130), 42^“ at 8 mm. (329); 

- 0.8601 (329); nff = 1.4400 (329), 1.4389 (330) (corresp. N-(p-nitrophenyl)oarbaF 
mate, m.p. 59-60“ cor. (329)).] 

[0 with di-n^propylamine under reflux gives (70% 3 rield (331)) ^(di-fi^^iropyUiniiio)* 
ethanol [Beil. lV-282], b.p. 00-92“ at 22 mm. (331) (corresp. p-nitrobensoyl ester hydro- 
chloride, m.p. 133.5-134.5“ (325)). —C with di^utylamine on htg. gives (332) (338) 
/^(di*nFbutylainino)ethanol, b.p. 225-230“ at 760 mm., si. dec. (332), 226-228“ at 738 mot 
(325), 90-94“ at 7 mm. (333); - 0.8624 (325); nf? - 1.4444 (326) (oomap. p*mtn>- 

benaoyl ester hydrochloride, m.p. 92.5-93.5“ (325) (332)). — C with di-(iBdbutyl)ainms 
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lao* p'm (60% yidd (331)) /ip(£48obutylanuio)ellittiiol [BeiL IV-283, IVi-(43a)]| 
b.p. 203-406^ (334)i 90^” at 16 mm. (331) (comep. p-rntrobenioyl ester hydiooUarfaki 
m,p. 160-161” (334)). — C with di-(«c-biityl)Bmi]»‘dvw (335) /}-(di'« 0 D-butylamino)- 
ethBAol, b.p. 225-226” cor. at 760 mm. (335), 224-226” at 746 mm. (326), Dig - 0.8730 
(KWi nff 1.4475 (325) (comp, p-nitrobeiuoyl ester, m.p. 61.0-51.5” (325)). — C 
wlUi ditBoamylaiiiiiie on htg. gives (60% yield (331)) (334) |9-(d]iBoamylaiiimo)ethBiuil 
[Beil. lV-283, lVi-(430)], b.p. 126-128” at 16 mm. (331) (cafreap. p-nitvobenaoyl ester 
l^dmhloride, m.p. 12&-124” (334) (326)).] 

6 wiih alic^ie uonyiary omifim. [C with di-(eydohezyl)amine givea (336) /9-(dicyGli^ 
hmiylaiiiino)ethanol, b.p. 145-160” at 4 huil (336). — C with oe-tetrahydro-^-naphthyl- 
arnine (2 moks) in xylm at 110-115” for 3 hrs. (under Ni) gives (80-85% yield (387)) 
/9-(ee-tetnhydiWH9-naphthylajnmo]ethanal hydrochloride, m.p. 133.8-184.8” oor. (337).] 
C vnA aromoHc Htsandary amine8. [G with J\^methylaniline in s.t. at 100” for 35 hrs. 
gives (65% yield (338)) cf. (339) /}-(^-methy]Bnilino)ethanol [Beil. XII-182], b.p. 218- 
219” at 110 mm. (338), 148-150” at 13 mm. (340); note, however, the claim (341) that C 
(1 mole) with iV-methylaniline (1.5 moles) redux^ 10-12 hrs. gives (14% yield (341)) 
jiTiiV'-diphenylpiperaxine, m.p. 164rl65”. — C with J^-ethylaniline on htg. without solv, 
(W) or in aq. (313) gives ^-(J\r-ethylaiu]inD)cthBni]l [Beil. XIM83], b.p. 269-271” at 
750 mm. (340), 267-268.5” (338).] 

C wUh hdgrocyclic secondary aminea. [C with piperidine at 100” (326), or C with piperidine 
(2 moles) in acetone overni^t at room temp. (342), gives ^-(J^-piperidino)ethanDl (J\r-09< 
hydioxyethyl)piperidine) [Beil. XX-251, b.p. 199” (326), 89-01” at 20 nun. (343), 90” at 
12 mm. (342), Dig » 0.0732 (343), njfj = 1.4749 (343) (conesp. fi.HCl, m.p. 12^124” 
(848), 120” (344), 64r65” (342)) (note unexplained diaagroomont); fi.PkOH, m.p. 100” 
(345), benxoyl ester hydrochloride, m.p. 176” (346), 175-176” (347), 175-174” (348), 171- 
172” (345), 167-168” (342); p-nitrobenzoyl ester hydrochbride, m-p. 175-176” (342)).] 

[C with morpholine would be expected to yield i^-G9^hydroxyetliyl)mDrpholine (4- 
moiphalincOthanol) although only vague reference (351) is reported; this prod, can, how- 
ever, be prepd. indirectly from G by ring closure of fnfi-O-hydroxyethylamine) (triethanol- 
amine) with 70% HsS 04 at 160-170” (340) (316), or from tripthonolamine hydrochloride 
at 20(K205” under pressure (40 mm.) for 14 hrs. (46% yield (350)); 4rmoipholine5thanol 
[Beil. XXVlI-7] is now comml. prod, in U.S. (351); b.p. 227” cor. at 757 mm. (349), 118- 
120* at 24 mm. (360); » 1.0681 (360), - 1.4770 |3S0» (cormp. benioy] mter 

hydrochloride, m.p. 205” (346), 204.6-205.8” (350); coriesp. p-nitrobenzoyl ester hydro- 
dhlttide, m.p. 214.6-215.4” (350)).] 

WUh tertiary amines. C with tertiaiy amines behaves as an alky] halide giving by 
addition to the tertiaiy amine nitrogen the conesp. quateniary ammonium salt. |E.g., 
G (1 mob) with pyridine (1 mole) at 135” for 1 hr. (343) (352) cf. (344) (368) gives (100% 
yi^ (343)) ^hydroxyeihyl-pyridinium chloride [Beil. XX-220, XXi-(75)], hygrasoopio 
Oakes from hba, EtOH by ^dn. of diy ether, m.p. 124rl25” (343).] 

[G with 3H»rbomethoxypyridine (methyl nicotinate) 1 hr. at 120” gives (343) /9-hydroxy'- 
st^l-S-carbomethoxypyTi^nium chloride. — G with i\r,iV^-dimethyl-tHlodecylamine (354), 
or G with JV,i^Hlimethyl-mFoduidecylBinine (364), or G with i\^-(TirheptBdecylbeiumiidasole) 
(855) gives conesp. guat. salts.] 

Bihtvior of t with unides ind sulfanamides. [For use of G as means of introduction 
of 84iydroxyethyl group into amides, diamides, ureas, etc., see (356).] 
iC with B^ium p^oluenesulfonamide at 120” for O.hrs. under press, (357) gives 
hydr(ikyeihyl)-p-toluBneBulfonainide; this prod, on oonvenuon to its sodb deriv. s^ 
further sunilsr treatment with C (357) or C with T^-iduenssulfoiiainkle *f NaOH (368) 
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1357}; note tluit tins hat piDd, apon ring doaiire vitfa 100% HsBCh it 100-17D* givot 
(p4diieneni]fabyl)moiphoyiiB, hydrolyna of whieh yhlda (366) toofiihidine.] 
fC with th« (h-eodium deriv, of bii-Cp^tdueiweidfo^ at 100- 

110" for 10 hi8 under preea. givea (350) jy,jy^^V(p4dueneBidfaByl)ethy]ei^ 
m.jk 144".] 

[Cj (1 mde) with thiourea (1 mde) at not above 135" for 30 min. yiekb pOO) 
hydroxyethyljiaothiounmium chloride, m.p. Ill” (360).] 

Behavior of C widi other miicellaneoua nitrogen compoiinds (eee ilao aider C + 
ofianometaUic cpda. above). [G with ethereal diaaomethane undergoea eonmtioilal 
methyhtion of the hydroxyl group yielding (361) ^-chloroethyl methyl ether (d:7266).| 

|C with aq. NaiN.CN in cold (362) cf. (363) or with CaNCN on wanning (362} ghree 
a Boln. of the monoaodium deriv. of j3-(cyBnamido)ethanbl, HOCHiCQr^NS— GK or 
HOCSHsCHs—Nb^bNE; althou^ the parent cannot be iaolated the aoln. of ita Na aalt 
givea with acyl halidca derivativea which can: e.g., with benaoyl chloride (2 moka) aq^ 
NaOH the aoln. givea (302) the curreap. dibonaoyl deriv., m.p. 166”; with p-toluenaaidfaiyr 
chloride +[!aq. NaOH the aoln. givea (362) a mono-fp-tolueneeulfonyl) deriv., m.p. 13^ 
(which undoubtedly has the ring-cloaed atructure of 3-(p^tolueneBulfonyl-(l,3-oacaiQfidoD^ 
2)imide).] 

[C with acetyl iaooyanate adda aa i£a alcohol yielding (364) p-chloroethyl hT-acetyl-* 
carbamate, m.p. 73-74”, — C with benaoyl iaothioeyanate adds aa an ale. at onL temp, 
yielding (365) ^-chloroethyl N-benzoylthioncarbamate, m.p. 179-180".] 


/9-Chloroethyl acetate; b.p. 145" (aee 3:5735). 

p-Chloroefhjl benzoate: b.p. 256" (aee 3:8860). 

0 ^-Chloroefhyip-nitrobenzoate [Beil. IX-390, E[r(15S)I: ndla. from dil. ale., m.p. 60" 
(368) (369) (370), 55-56" cor. (371). 54.5-55.5” (103), 54-55” (372). [f^om C with 
p-nitrobenzoyl chloride on wanning (368) (371) (370); alao from ethylene ^ool 
(1:6465) + p-nitrobenaoic add + HQ gas at 110” (372).] 

(D /1-Chloroetfayl S,5-dinitrobenzoate: m.p. 92" (373). [From C with 3j5-dinitrobenioyl 
i^oride on htg. (373),] 

p-Chloroethyl hydrogen 8-nitro^thalite: unreported. 

0 ^-Ghloroethyl hydrogen i-oitro^tlialate: m.p. 97-98” (374). \Fr(m C with 4* 
nitrophthalic anhydride in CiHa under reflux for 1 hr. (374).] 

jS-Ghloroethyl benzeneiulfonate: oil, b.p. 184” u.c. at 9 mm. (375), 184" at 8-11 

mm. (376), D^l = 1.353 (375). [From C with benzeneaulfonyl chlori^ under raflux 
for 3 hiB. (68% yield (377)) or on ahaking with aq. NaOH in cold (68% yield (375)) 
(276); for atudy of deoompn. into vinyl chloride (3:7010), acetaldehyde (1:0100), 
etc., on htg. aeo (378).] 

/9-Chleroefhyl p-tblueneaulfoiute: oil, b.p. 210" at 21 mm. (379) (380) (883), 
192" at 15 mm. (386), 140" at 1.5 mm. (381), » 1.5280 (381), m.p. +22.5" (381). 

[From C with p-toluenaulfonyl chloride on refluxing 3 bra. (87% yield (379)) (383) 
(382) or on whalring with aq. NaOH in cold (376); for reactiona of this eater with 
RMgX cpda. aee (384) (385) (386).] 

^-Chloroetbyl cubamate [Beil, in-24, IIIr(21)]: m.p. 76" (125) (272) (387) (388). 
[Frepd. indirectly.] 

~ ^-CUaroethyl N-phmylcarbailiite [Beil. XII-3201: m.p. 51" (272) (380), 49.8^ 
60.5" (103) (for data on optical propa. aee (380)); b.p. 133-135" at 2 mm. (390). {Note 
that liua prod, haa never been reported aa prepd. by direct actn. of C with phabfl 
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iBocyanate Init alwayB by indireet meaiia; note also that on short boQg. with sq. or alo. 
alk. it loses HCl and by ring closure yidds S-phenylousoUdone [Beil. XXVn-136], 
Ifts. from ale., m.p. 124*’ (272), 122** (309).] 

O 04XLaiQtiQij\ N~ (p-bromopheoyDcarbsinate: pi. from Igr., m.p. 88nB9^ (400). [From 
C with p bromobensasidc (400).] 

0 d-Cbloroofhyl lsr-(o4ia^fhyl)carbBinate [Beil. XU-1236]: m.p. 102-103° (373), 
101° (391) (93), lOO-lor (309). [From C with o-naphthyl isocyanate (391) (373); 
also from ^-chloroethyl chlorofnrmaie (3:5780) with cr-naphthylamine (309): note 
also that with dil. KOH (309) this prod, loses HCl ring-closing to 3-(a-naphthyl)- 
oza8o]idone-2 [Beil. XXVll-136], m.p. 125** (309), while with cone. KOH it me^y 
undergoes hydrolysis of chlorine yielding i^-(iS-hydroxyethyl]^naphthylamine, m.p. 
52° (309).] 

— ^-Chloroethyl 5r-(^-naphthyl)carbainate [Beil. XII-1292]: m.p. 98° (309). [Prepd. 
indirectly from /3<clilorae^yl chloroformate (3:5780) with ^-naphthylomine (309); 
for behavior with dil. and cone. KOH analogous to preceding case see (300).] 

(B ^-CUoroeihyl AT-carbunidocarbainate (/9-cliloroethyl aUophanate) [Beil. lll2-(56)]: 
m.p. 182.5° (392), 181-182° (388). [From C with vapore of isocyanic acid (392) or 
frenn ^hloroethyl chloroformate (3:5780) with urea (388).] 

JF-(^^ydroxyethyl)^ihaliniidB » (^-(5r-ldithBliniido)ethanol) [Beil. XXl-469, 
XXIi-(368)]: m.p. 129.5° cor. (394), 127-128° (395), 126.5-127.5° (357), 126-127° 
(396), 125-126° (397) (note that m.p. given by (393) is incorrect). [From & with 
K phthalimide in a.t. at 150° for 4 hrs. (393): note that the m.p. of 88-89° reported 
by the only worker (393) using this method is not far from that (81° (395)) of N^lfh 
chlorocthyl)phthalimide leaving some question as to which prod, was really obtd.] 

0 iV-(^-hydrozyethy[)tetraGhlorDphtlialiinide: m.p. 208-209° (398). [From C with 
K tetrachlorophthalimide in s.t. at 200° for 6 hre. (398).] 

/9-ChloroeAyi triphenylmethyl ether: m.p. 132° (399). [FVom C with A-bromo- 

tripbenylmethane (399).] 
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3; MM 1,1,1.1-TEmCHLOROBTHAnE aCHt.(X)]a CiHrCU Belli- M 
(Anetylidene tetnohloride) Ii-(34) 

(imBym.-TetrBa!hloroeiluDe} 

B.P. F.P. 

lSB.8°Gar. atVSOmiiL (1) (2) -BBl'd) Df - 1.5139 (1) n? - 1.48911 (1) 
199-199.7' at 780 mm. (3) 1.4898 (2) 

199-130* (4) (5) 

85-36° atlOfflm. (3) 

Volatile with ateam. — [Earlier b.p.'a around 136° were probably on impure material.] 
[For uae of C aa diy deanuiK fluid aee (6); in manufeetuie of low-luater rayon aee (7).] 

[For prepn. of C from 1,1,1-tiieliloroethBne (3:5086) by aetn. of Qi in aunlight (8) 
(66% yidd (1|) or by chlorination of ethyl chloride (3:7016) (1), ethylene diohloride 
^:5130) (9), lil-dicUoroethyiene (3:6006) (10), or 1,1-diiodoethylene (11) aee indie, 
nfe,; for foimn. of C from 1,1,2,2-tetriMhloroethaae (3:5750) -|- AlCl) (12) (13) or with 
aq. Ca(0Gl)i (13) aee (12) (13): from triehloroethyloie (3:6170) over pnmiee at TOO* (5) 
or by eat. addn. of HCl (2) aee (5) (2): from l,2-diehl(iroethylene (3:5030) -|- HC9 -)• 
AlCU aee (14).] 

(For formatian of C together with other pnduele by aetn. of C!l| on AB'-diolihinidiethyl 
auUde (“ mnatard gaa ”) aee (3) (4).] 





m vith of > i.» 

[For reuta. of C «itk aaolTieu + «i to yitU l/t>dMUanwthykiio (3:8080) otti 
1 ,1,2-toiehkmetiijtaie u by^roduet see (18); farraMla. of 6 «ith 1,2-diehlaroethy^ 'f 
AlGli to yield b pmtBddarohatuie, b.p. T^J7.V it 10 nm., fiB " 1-011, mS > lA0j 
oee (16); for raaotn. of C with C|H(MgBr in toluene eee (17).] 

8:1811 (1) Htono, Hubbvd, J. Am. Ctm. 8oe. IB, 408-408 (1938). (2) BienMh, Norton. 
Mom, J- Oro. Ohm. 8, 48-54 (1B3B). (3) Phillips, Doviss, Mumfatd, J. Cfcm. Boe. toU^ B4B. 
(4) Maui, Pbpe. J- Ohm. Sue. 181, 597 (1922). (5) Nioodemus, J. pnU. Chain. (2) 88. 818 (1911}< 
(6) PwUinnt (to Btnnd. OU Cal.), U.S. 1,948,046, Eeb. 20, 1934; CM. 1884, O 863; CA, 
2924 (1934). (7) Kline (to du Pont Rayon). U.8. 2,042.944. June 2, 1930; Cfiri. 1811, 1 478; 
C.X.10, 6038 (1935). (8) Ragnault, Ann. cAim. (2) 18; 162 (1838). (9) Lawwit, Aim.ll.lOO- 
OOS (1857). (10) I.G., Oer. 630,619, July 31, 1931; Cent. 1881. II 1920. 

(11) Keufmaan, Btr. 86, 268 (1922) . (12) Mouneynt, Bull. me. eMm. (3) 18; 409-1100 (1898}. 
(18) Eokatnur, J. An. Cham. Sue. 41, 122-123 (1919). (14) Prfau, Am. Irat. tMn. 41, 80-81 
(1926). (16) Wisgond (to Cham. Febrik von Heydan), Gar. 566,034, Dee. 14, 1932; Can! MK 
1 1360: Got. 667,272, Dee. 30, 1932; Cent. 18I3, 1 1842. (16) Frina, Am. (me. cUm. 88, 188-134 
(1937). (17) Uert, Ault. see. etiiii. (4) 41, 1173-1174 (1927). 


3:5570 d.l-M-CHLORO-n-BUmn CHLORIDB C4H4OCU Bail II -077 

CHs.CH].CH.C=0 Ui-dM) 

ii il 

B.P. 199-132* ID D]I - 1.237 (D 

62-^* at 70 mm. |2) 

01-S2'’at41mm. ( 2 ) 

fFor prepn. of C from cMihloro^-butyric acid (3:9130) with SOCI2 ne (2|; for farmn. 
(d C from n-butyryl chloride (3:7370) with SO2CI2 + dibeiuoyl peroxide in CXII4 (13% 
C + 55% ^ and 30% r-isonierfl) see (3).] 

C on hydrolysiB with aq. yields o-chlorcHiFbutyric acid (3:9130) q.v. 

S:SS79 ID Maikownikow, Ann. IH, 241 (1870). (2i Blaine. Bull soc. chim. (4) U, 008 (1014). 
( 3 ) Kharasch, Brown, J. dm. Chem. Soc. 02, 925-929 (1040). 


3 ; 5576 ^XHLOROPROPIONALDEHTDE CsHsOCl 

(3-ChbropropBiial-l ; CH2.CH2.CHO 

acrolein hydrochloride) 

BJP. 130-131'’ ID ID 

125-130° |2| 

50° at 60 mm. |3) 

40Hl4°atlBmm.|4) 

40° at 16 mm. ID 
40-50° at 10 mm. |2| 

liquid; insol. aq.; sol. alo. or ether. — G readily polymetiaeB (see below). 

PREPARATION OF C 

[For prepn. of C from acrolein (1:0115) with dry HQ gas at —'10 to *15* (^eUs: 57% 
Vii 65% (4)) |6) (7) |8) 19) |10) sec indie, refs.; note that since HQ is pneent much of 
the prod, may appear aa the trimer (see below) ; for prepn. of C from its trimer (see below) 
by diirtillat»o" at ord. press, see |1)| br prepn. of C from l,3-dichloropropene*l (3:5250) 
by cat. Tapor-phase hydration see (20).] 


Beil. 1- 082 

II— 

ls-(690) 
rL” - 1.475 ID 
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CHEMICAL BEHAVIOR OF C 

Pn^yaiiilittian. C in the pres, of even traosa of HCI readily potynerina to a (rimer 
(8}, white OTBt. from aba. EtOH (6) or MeOH at -10' (1), rery aol. in ether, acetone, 
AeCm, CHCli, pet ether, or CtHi (1); m.p. 36° (1), 35.5° (6), 34.5-35.5° (11), 33.5° (2), 
32" |10); b.p. (without depolymerisation} 170-175° at 12-15 mm. (2); note that this trimer 
on distilUtion at ord. press, depolymeriaes into C ( 1 ). 

OiidatioiL C on oxidn. with fumg. HNO 3 (5) ( 6 ) (7) ( 8 ) (9) ( 1 Z| or with cone. HNOs 
(13) gives (yields: 65-70% (7)| 60-65% ( 8 ), 50% | 6 |) jS-chloropropionic add (3:0460), — 
C readily reduces AgNOi or Fehling's soln. 

Bdiavior with other inoigamc reactants. C adds NaHSOa, but the resultant compd. 
with dil. H2SO4 does not regenerate C [for formn. of the KHSOs cpd. of C from 0 -chloro- 
propaonBldehyde diethylacctai (3:9490) see (14)1. 

[C with solid KOH on htg. gives ( 10 ) a polymer of acrolein (metaacrolein ).| 

[C with PCIb gives (15) (16) l,l,3-tTichloroproT)ane (3:5660).] 

Behavior with organic reactants. AceUd fomalim, [C in MeOH with HCI gas pre- 
sumably would yield ^-chloropropionaldehyde dimcthykcetal [BeiL Ii-335j Is-( 6 M)], 
b.p. 86 ” at 100 mm. |17)| 51° at 19 mm. ( 1 ), 45° at 12 mm. (18), = 1.059 (18), D- « 

1.064 ( 1 ), np = 1.41631 (18), n- = 1.427 (1), although such direct prepn. has not actually 
been reported; the prod, is usually obLd. from acrolein (1:0115) in MeOH with diy HCI 
gas ( 1 ) (17) (18) cf. (10). — Note, however, that in this process there is also formed some 
at,r^chlor(hn-propyl methyl ether [Beil. lr(690)] ( 1 ), b.p. 55° at 19 mm. ( 1 ), 45° at 12 mm. 
(18), Di* = 1.186 (1), nf? = 1.4478 (18), n!? = 1.450 (1).] 

[C in EtOH with HCI gas prraumably would yield similarly /S-nhloroprnpionaldehyde 
diethylaoetsl (3:9490) q.v., although such direct formn. has not actually been reported.) 

Bduivior with NaOAc/AdOH. [C with NaOAc/AcOH on htg. ppta. NaCl and gives 
( 1 ) (by loss of HCI) some acrolein (1:0115) and (as a result of the HCI) some trimer (see 
above).] 

Bs^'or with acetic tmhydride, [C with AcsO (1:1015) refluxed several hrs. gives ( 1 ) 
a fflixt. of prods, including o-chloroallyl acetate, allylidene diaectate, ^-chloropropylidene 
diaoetate, m.p. 43°, and the trimer of C.] 

Behavior wUh RMgX reactants. |C with RMgX cpds. in ether, foUowed by hydrolysis, 
reacts normally by addn. to the aldehyde group; e.g., C witli ElMgBr gives ( 3 ) 1 -chloro- 
pentanol-3 [Beil. Ii-(184), l2-(421)], b.p. 173° at 760 mm.; C with excess ?i-AmMgBr gives 
(43% yield (4)) l-chloro-octanol-3, b.p. 110-115° at 14 inm. |4).] 

I:U7I (1) Kirrmanu, Guiidard, Chahidxadch, BvU. soc. ctvim. (5) 2, 2147-2150 (1935). (2) 
Grimaux, Adam, BvU. soc. chim. (2) 36, 22-24 (ISSl). (3) Founicau. Ramart-Lucaa, Bull. soc. 
chim. (4) 26i 366 (1919). (4) SUriiier, Rcndlemnii, Berber, J. Org. Chrrn, 4, 104 (1939). (5) 
Moureu, BvU. soc. chim. (.3) 9, :i37-38H (1M93); Ann. chim. (7) 2, 150 158 (1M94). (o) Moureu, 
Murat, Tampier, Ann. chim. (9) 15, 222-224 (1921) ; Compt. rend. 172. 1267 (1921) . (7) Moureu, 
Chaux, BvU. soc. chim. (4) 85, 1362-1364 (1924). (8) Moureu, Chaux, Org. Syntheses, Coll. 
Vsl. 1 (2nd ed.), 166-168 (1941), (1st Ed.) 160^162 (1932); 8, 54^56 (1928). (9) Wohlk, J. 
prakt. Chm. (2) 61, 205-209 (1900). (10) Gouther, CartiDell. Ann. 112, 3 6 (1859). 

(11) Krestownikoff, J. Rttss. l*hys,-Chm. Soc. 11, 248 (1879): Jahresber. 1B7S, 552. (12) 
Arndt, Ber. 56, 1276-1277, Note (1023). (13) R5hm A Bata Co., Brit. 526,122, Sept. 11, 1940; 
C.A. 16, 6981 (1940). (14) Crawford, Kenyon, J. Chm. Soc. 1927, 391MD0. (15) van Rom- 
burgh, BvU. soc. chm. (2) 87, 103 (1882). (16) Geuther, Zeii. fOr Chmie 1866, 29. (17) Wohl, 
Momber, Ber. 47, 3.348-3349 (1914). (18) Dulkre, BvU. sac chim. (4) 38, 1651 (1923). (19) 
Voet, BvU. sac. chim. (4) 41, 1308-1314 (1927). (20) Anderson, Stager, MoAllister (to Shell 
Development Co.) U.S. 2,369,459, Oct. 3, 1944; C.A. 91, 708 (1945). 
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5:85S5 MBIHR. CBU>B0&CRATB CH|.COOC!Ht CACW3 




BJ. 


FJ>. 


BAII-IM 
ni-( M) 
Bi-Cttl} 


181" 

180.8* 

180.0* 

l8ao’ 

18B.0-189.B' 

189* 


(1| -88.68* (1) Of - 1.8888 (6>; - 1.48807 (8) 

P) 1.8840 (8) P) 

(3) 

■t 780 mm. (4) 

■t 740 mm. (5) 

■t 708 mm. (6) 

P) 


(Fw pnim. of C from ehlonuetie add (3:1370) with MeOH (4M8% yield P», with 
IdoOH + HCI ( 68 . 6 % yield P)) ( 6 ) (9), with MeOH + BFi.Et,0 ( 66 % yidd P)), « with 
MeiSOe io B.t. at 200 * ( 10 ) eee india. refe.; from chloroaoetyl diloride (3:6236) + MeOH lee 
(7); from ohloroacetaiDide + MeOH +BF| (64% yield) eee P); from a,/i-diehlaiwrinyl 
ethyl ether (3:6540) with MeOH eee ( 11 ) ( 12 ).] 

[For eanBtant4>oilg. mixte. of C with various org. epds. see Beil. Ilr(lBl) or (13) (14).] 
C oD ehaking with 2 vole. cM cono. NH 4 OH yields (7) (16) (more readily (15) than 
ethyl chloroacetate (3:5700)) chloroaoetamidc, m.p. 121° (16). — C on htg. with 2 moles 
aniline at 100 *, extracted with aq. to remove aniline hydrochloride, yiel^ an oil which 
on steam distillation gives in the distillate (7) methyl aniUnoacetate (pWylglyeine methjd 
ester) [Beil. XIl-470, XlIi-(263)], m.p. 48* P). [This prod, on boilg. with exeess aniline 
yields (7) anilinoacctaiiilide (phenylglyeine anilide) [Beil. XII-656j, m.p. 110 - 111 * P).] 

0 on hydrolysis (probably best with N/lO BatOH)t ef. (17)) yieUa methyl ale. (1:6120) 
and chlnroacetic acid (3:1370). [For studies of hydrotyeiB under various eonditiona see 
(18) (18); for study of dooholyais of C with EtOH + HCI see (20).] 

l:HBi (l) Timmermans, BvU. me. chim. Bdg- tl, 392 (1922). p) Toole. Sows, J. Am. Chest. 
/See. 61, 1971-1973 (1937). (3) Cheng, Z. physik. Chm. B-», 305 (1934). (4) Leeat, Ann. 
see. mi. BruxeUa 47, 1 112 (1927). (5) Schraiiter, Ann. If7, 7-8 (1879). (6) Karvonaii, .dim. 
ileod. &i. Fennicae A-U, No. 4, 20 (1018) ; Cent. IMl, HI, 808. (7) Meyer, Bm. 8. 11S2-1168 

(1875). (8) Schjanberg, Z. piv/eii. Chm. A-172, 228 (10351. (O) Henry, Ber. I, 742 (1873). 
(10) Simon, Compt. rend. 171, 585 (1923). 

(11) Crompton, Vanderstiohele, J. Chm. Soe. 117, 692 (1020). (12) Imbert, Consaniuib 
fUr Eiektiochem. Ind., Ger. 212,502, Sept. 6, 1009; Cent. 1969, II 1024. (13) Leeat, Bee. trail, 
ehiim. U, 622 (1026), 46, 243 (1927). (14) Leeat, Ann. loc. tci. firuMBei 47, 1 25, 112 (1027). 
(15) Henry, Jiec. trm. Aim. 24, 165 Note .3 (1005). (16) Steinfcapr, Malinowski, Ber. 44, 3901 
(1011). (17) Newitt, lanatead, Sapiro, Boorman, J. Chm. See. 1987, 882. (18) Druahel, Hill, 

Am. J. Sei. (4) If, 72-78 (1910) ; Cent. IMf, II 967; C.il. 4, 2438 (1910). (1 9) Pelomaa, Her. 74, 
1866-1870 (1941). (20) Kolhatkar, J. Chm. See. It7, 931 (1015). 


a:UBO l,8-DICHLOBO-l-HETHnJ>ROFBHB-l CtHrf^i 

(a,>-DiohloroiBObutylene) Cl CH| G 



BdLI-809 

Ii- 

ll- 


BJ>. 

181.6-188.5* it 780 mm. (1) 
181-188.5* P) 

131.9-131.5° at 718 mm. P) 
131-188* (3) 


Hf - 1.1959 (2) 
Eif = 1.1783 P) 
•• 1.1998 (3) 


- 1.4699 P) 

» 1.4744 P) 

njf - 1.4759 P) 


Note: C by virtue of allylie trenspoeition may frequently yield derivativee of lie aynimiie 
iauner, l,lHliahlaro-2-inethylpriipene-2 (3:7480) q.r. The produete (and/or their derivw- 
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tivw) foroMrly (4} reginM as eir lad irm limoisoBien of C may Ttty prbbaUy be C 
aad ita j^ymonio immer (3:7480). 

(For prqm. of C from l,2,3-trichloro‘2Hnethylpropaiie (3:6886) by dehydroohloriiiatioiL 
with quinoline (73-86% yield) see |7).l 

{For pnpn. of C from l,lH(lichloro-2-methylpropene-2 (3:7480) by htg. undm reflux 
Bee (2): for formn. of G (together with other products) from 2-inethylpropene-l (isobutylene) 
(60% yield |5)) (1) + Ct, or from 3-i^oro<2-methylpropene-l (isobutenyl chloride) 
(3:7145) with Ch (1 mole) + NaHCO) (1.5 moles) at O'* (2) see indie. lefs.; for fonnn. of 
G (20% yield (6)) (together with other products) from l,3Hdichloro-2-meriiylpropaBol-2 
(3:6077) + strong oxygen acids see (6); for fonnn. of C (46% yield |3)) from Ijd-diohloro- 
2-inethylpropanol-2 (3:5977) by htg. with PsO| for 2 hrs. at 110-115‘’ see (3).] 

C on hydrolysis with aq. + CaCOt (2) (4) or aq. + MgO (4) gives (2) (3) (46% yield 
(4)) l-ehloro-2-mDthylpropen-l-<d-3 (3-Ghloro-2-methylallyl ale.) (3:R34Q) q.v. 

C with Oi followed by hydrolysis yields (2) (3) (5) ohloroacetone (3:5425). 

G treated with Clg in the dark at 0** for 37 hrs. yields |4) l|l|2,^tetrachloro-2-methyl- 
propane (3:6165) + other products. 

C with cuprous cyanide refluxed 0-10 hrs. gives (67% yield (7)) 4-chloro-3-mBthyl- 
buten-3-nitril^l, b.p. 70-73" at 10 mm., 1)^4 - l.OSki, no ^ 1.4643 (7); this product 
on hydrolysis with hot cone. HCl for 2 hrs. gives (7| 4rchloro-3-methylbuten-3-oic acid-1, 
m.p. 35" (corresp. phcnyUiydrazidej m.p. 147-148"). 

8:6M (1) Pogorshelaki. J. Susa. Phvs.-Chm. Soc. M, 1129-1184 (1904); Cent. IM, I 668, 

(2) Tishchenko, J. Gen. Chem. (V.3.S.R.) 8, 1232-1246 (1938); Cent. 1189, II 4223; C.A. II, 
4100 (1039). (3) D’ynkonov, J. Qm. CKem. iU.SM.R.) 11, 402-413 (1040) ; C.A. 14, 7861 (1940). 
|4) Rogers, Nelson, J. Am. Chm. Soc. 68, 1020-1031 (19.36). (5) D’yakonov, Tishchenko, 
/. Qen. Chm. {V.S.S.R.) 9, 1258-1264 (1939); C.A. M, 710 (1940). (6) GroU, Burgin (to BheU 
Development Co.), U.S. 2,042,223, 2,042,222, May 26, 1936; Cent. 1187, 1274; CjI. N, 4876 
(1936). |7) Moorudian, Cloke, J. Am. Chm. Soc. 68, 785-789 (1040). 

3:5605 8,8,8.TiaCHLORO-2-METHyLPROPBNE.l C4HBCI1 BeiLSJf.il 
(1 , Ij l-TriGhloro-2-methylpropene42} 

HtC=4lj— CX31| 

BJ. IBS’ (1| = 1.2B3 (1) - 1.479 (1) 

Note: C readily undergoes allylic transposition so that in reactns. of C products derived 
from the isomeric l,l,3-tricldoro-2-methylprapene-l (3:5025) may be expected (1) (2) 

(3) <4). 

[For prepn. of C (yield: 30-43% |4|, 15% (1)) from ^,p,^trichloro-ter-butyl aic. ("Ghlore- 
tone ") (3:2662) by htg. to 200" with PiOs and dimethylaniline (1) or quinoline (4) see 
indie, refs.] [A 57% yield of the isomeric l,l,3-trichlc}ro-2^me1hylpropeae-l (3:5025) 
together with some ae-chloroisobutyric acid (3:0235) is separated from G by redistillation 
11)1 

G cm hydmlysiB by boilg. 1 day with aq. NaaPOi gives (60% yield (2)) 3,3-dichloFo-2- 
inethylpropen-2-ol-lj b.p. 78-79", Di^ » 1.298, n? » 1.493 (p-nitrob^oatc, m.p. 91", 
hT-phenylcarbamate, m.p. 64" (2)). 

C on htg. with NaOAc + AcOH gives (2) 3,3-diohkiro-2-methylpropen-2-yl acetate, 
b.p. 79" at 12 mm,, D? » 1.257, n? - 1.4718 |2). [With boilg. NsOH this regenerates 
the corresp. ale. (2).] 

G with NaOEt gives in the cold 70% yield |2| of 3,3-diohloro-2-methylpropen-2-yl 
ethyl ether, b.p. 56" at 12 mm., D? » 1.1286, n? - 1.4610 (2). 
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d is AMR tiMted witli Oi, tiwa hydrolyied, gim ( 7 D% jtiiiU) «,a,» 4 rieU(inwMlaw 

(8:MaO),b.p.l3»-184-(U. 

[For boluvior of C with KSlii with HF, or with HF ■t' oBiiidB lOe f 4 ),] 

0 l,S-Ditomio-l, 14 -tildilon-S-mefh;tiropn iii.p. 94 * fl[. [From C + wHIir 
out odTent; orude prod, iwystd. from ale. at - 10 * ( 1 ); of., however, ( 4 ).] 

O 9 ,SJ)idiloto 44 n^ylpropeB> 9 -yl p-nitrobenzoate: m.p. 91 ° ( 2 ). [Fm t on boflf. 
with dil. alo. aoln. of K p^iitrobeiuoate ( 2 ).] 

I;MM ID Jaeob. Butt. toe. ehm. (S) 1. 981-588 (1940). {2) Kimuiiii, Jaoob, Ad. mo. Mm. 
(5) 7. 580-B03 (1940). (3) Kirrmaiin, Jaeob, Compi. retd. M, 1538-1629 (1986). {4) FriM, 
Manball, J. On. CKm. B, 532-535 (1943). 


3;56U l,2-DICHL0It0BDTE]!IB4 Cl G C|H|(3a BdLSJI.ll 

(high-boilg. etereoimmer) cH._cg J mU 

B.P. 139-134’ at TBS mm. (1| « 1.1997 (2) ii$ - 1.4990 (2) 

199-127* (2) - 1.1001 (2) - 14889 {8) 

m* - 1.1771 (1) nS ° 1.4710 |1) 

[See aleo low4ioilg, dereoieomer (3:6360).l 

[For prepn. of C (togeiher with its atereouomer (3:5360)) from l,2,^tiieblarobutaiie 
(3:5035) with KOH at 150*' (2), or from 2,2-dicblDrobutiiiie (3; 7415) or 2j3-dichlorDbutgiict 
(3:7615) with ale. KOH (5), see indie, refs.; for formn. of G (together with its etmoiaoiiMt 
and alao 2,4*<lichlorobutene-2 (3:5550)) from 2-chloTobuteDe-2 (3:7105) by aoto. of 
Cla at 350*' see |3).] 

C with 1 mole Cls + 1.5 moles NaHCO) at 0" gives (100% yield |4)) l,2j2,3-ietrBishlQro- 
butane (3:0078). 

C on hydrolyaifi by htg. with 2 pin. oq. + 1 mole powdered CaCOi at 70° for 4 hn. gives 
(1) a mixt. of about equal parts of O-chlorobuten-O-ol-l (3:8240) and (by allylic trons- 
poaition) 3-chlorobuten-3-ol-2 (3:9115). 

C on oxidn. with KMn 04 in acetone gives (1) chloroaoetic acid (3:1370) + AcOH 
(1 : 1010) + HCl. — C in CCI 4 at -17° treated with Ob followed by aq. gives acetaldehyde 
(1:0100). 

8;6fll (1) TiahrhBiiko, J. Qen. Chan. {U.S.S,R.) 1, 858-663 (1937) ; CerU. 1M7. II 371; C.A. 11, 
5764 (1937). (2) Tishchenko. Churbaknv. J. Qm Chan, {U.S.S R.) 0, 1553-1558 (1936); CaiL 
1987, 1 3786; C.A. II, 2165 (1937). (3) N. V. DataafschB Petroliiam Maatschappij, Brit. 4^,016, 
July 22, 1937; PYench 810,112, Mar. 15, 1937; Cent. 1917, II 4102. (4) Tishohsiiko, J. Gtn. 

Chan. (U.S.S.R.) B. 1232-1246 (1938); Cent. 1931, 11 4222; C A. IS, 4190 (1939). (5| Tiah- 
chenko, ChurbSikov, /. Gtn. Chan. {U.S.S.R.) 7, 663-660 (1937); Cent. 1987, II 371; C.4. St, 
5754 (1937). 


3:6690 l,l,l.TRlCHLOROPROPANORE-8 C|H|OCla 

(a,ai,ii-Trichloroa€etone; CHi-'O—CGb 

methyl tiichloromethyl ketone) ^ 

B.P.184* (1)13) 1^*- 1.435 (3) 

138-134* |2) 

60’ at B4 mm. (1) f>i - 1.43BB (3) 

97* at 48 mm. (1) 

87.9-33* at 10 mm. (3) 


BaO. 1 . 899 
li-(844) 
li-(M3) 

1.4983 (3) 


Limpid liq. with faintly camphoraoeous odor. — Inabl. aq,, but volatile with 

steam (3). — C is not lachrymatory. 
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[For prepn. from l|l,l-trichlon)-2-meUiylprope^ (3;660S) with Oi in AoOH, fGlloiwed 
by (70% yield) see (2); from corrcap. ale., l,l,1-trichloropro|mnQl-2 (3:0846), 

by enddn. with K|GiiiQ 7 /HiSQ 4 see (3|; from 2-trichloTfimethyl-2,4,4rtriiiiethyl-l,Miox(h 
lono^ [Beil. XIXi-(656)] by hydrolytic cleavage with AcOH/HG] (60% yW) see (1|: 
for fnnnn. of C (together with other prods.) from propBiiol-2 (1:6135) with Cl| |4), from 
chloroBoetoiie (3:5425) with GI 2 at 30-40° (5), or from triGhloroacetyl chloride (3:5420) 
with MeZnl (1) see indie, refs. — Note that the prod, from chloral + diaaomethaDe, 
fonnerly nipposed (6) to have been G, has since been shown |7| |8) to be 3,3,3-tTich](iro- 
1,2-epozypnipBne (3:5700) (“ 7 , 7 ,T-trichl(iropropylene oxide '').] 

[C on reduction with Al(C 2 HB)i'StsO in ether (9) or with fusiid Al(OEt)i in aba. sic. 
under H| or Ns (10) gives (yields: 67%J10), 65% (9)) l,l,l-trichloropropancd-2 (3:0846).] 

(C resists further chlorination; e.g., C with SOsCh (1 mole) on protracted htg. at 180° 
yidds (3| l,l,],3-tetrachloroprnpanone-2 (3:6085), b.p. 71-72° at 13 mm., hydrate, m.p. 
M° 13).] 

[6 with diasomethane in dry ether gives (83% yield (3)) l,l,l-triohloro-2-methyl-2,3- 
epoxyptopsDe, b.p. 51° at 10 mm., m.p. 53-54° (3).] 

(B Cleavage with aq. alkali: C with aq. alk. even in cold splits almost instantly (1) (2) 
into chloroform (3:5050) and acetic acid (1:1010). 

0 l,l,l-Trichlarq|iropuone-2 semicarbazone: m.p. 140° dec. (on Hg bath) (1) (11). 
[fVom C with semicarbajside HGl in pres, of NaOAc, or with free semicarbazide (11).] 

•:im (1) Blaine, Bull. aoe. chim, (4) 15, 734-737 (1914); Compt. rend. 155, 1253 (1912). |2| 
Jamb, Butt. aoc. ehim. (5) 7, 581-586 (1940) ; C.A. U, 3508 (1942). (3) Axndt, Amonda, Ender, 
Mtmatah. 51, 214-216 (1932). (4) Buc (to Standard Oil Co.), U.S. 1,391,757, Sept. 27. 1921; 
Cam. im, IV 942. (5) I.G.. French 816.950. Aug. 21, 1937; Cent. 1988, 1 2216. (6) Bchlotter- 
beok, Her. 48. 2561-2562 (1909). (7) Arndt, Eistert, Ber. 51. 1118-1122 (1928). (B| Arndt, 
Z. aivne. Cfm. 46, 1099-1100 (1927). (O) Meerwein, Hina. Majert, Siinke, J. proki, Chan. (2) 
147, 236-237 (1936). (10) Meerwein, Schmidt. Ann. 444, 233-234 (1925). 

( 11 ) Blaiae, Bull. aoc. chim. (4) 17, 428 (1915); Cpmpl. raid. 156, 1551 (1913) 


8:6628 l,l,l,a.TEmCHLOROBnTANE H Q CACU BeU. S.R, 10 

CHi-CHr-^J-djCl 

dji (1:1 


B 184-135* at 748 mm. (1) 


iHS = 1>3B32 id nlf - 1.4B80 (D 


[For pnpn. of C from l,l,l-triohlorobutBnol-2 (3:6255) with eoDB. HQ + ZnO. on 
atdg. at room temp. 1 hr. (yield not stated) gee (D-l 

l:5« ID Gilman, Abbott, J. Org. Chm. 8, 228 (1943). 


8:5618 BTHOIALTL (mORlDB CO.OC^Hb 

(!x).CI 


CbHiOiQ BelLn-841 
n,.(834) 
llr(508) 


188-188’ 

ID 

Eif - 1.8284 (2) 

188-186' 

12) 

1.8886 (3) 

185' 

(3) 


184-135' 

14) 


186-185° at 760 mm. 

(14) 


80' at 10 mm. 

12) 
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CoIotImb mobile Uq* with penetretins odoe* ^ CS fumes in sir and gnuluahy 
hydrated oxalic aeid (1:0445) (17). ^ C as sueh is insbl. in aq. but rapidly hydrolyiei 
with toimn. of HOI and ethyl hydrogen oxalate, the latter in turn being oonTeited to 
oxalic acid (1:0445) + EtOH. 

[For prepn. of C from diethyl oxalate (1 : 1055) with PGU (yields: 50-00% (5), 84% (Oh 
80% (7)) ( 8 ) (9) (10) (11) (34) see indie, refs.; note that this mode of prepn. has bm shown 
(4) to comprise two distinct and sucoesBive reactions: first the formn. of ethyl a,aKlichloi^ 
cr^thoxyacetate, ClsG(0£t).C00Et [Beil. 11-543, Ilr (236)1, b.p. abt. BS** at 10 mm^, 
D *4 1.23155 (2); and second, the pyrdysu of this product by repeated diHi3|w*inH (Ig) 

or increased temp, (especially in the pres, of catalysts such as salts of Fh or Ft (5) (12)) 
yielding C + ethyl chloride (3:7015).] 

[For prepn. of C from ethyl hydrogen oxalate [Beil. 11-535, nt-(232}, llr(504}] trith 
SOCls (yields: 78% (14), 72% (15)) or with PCU (3) see indie, refs, (note that the initial 
ethyl hydrogen oxalate is rea^y obtd. from anhydrous oxalic acid (1:0535) with diethyl 
oxalate (1:1055) by htg. 3 hrs. (32% yidd (15)) (18) or by dista. with EtOH and QQa 
as directed (61% yield (16)]); for prepn. of C from K ethyl oxalate with FOCls or PCU 
(17) (3) or with SOCla (60-70% yield (24)) see indie, refs, (note that K ethyl oxalate can 
readily be prepd. in 05-07% yidd from diethyl oxalate (1 : 1055) by digeation with aq. 
KOAc (24)).] 

[For prepn. of C from oxalyl (di)chlQride (3:5060) with EtOH (1:6130) by reaetn. of 
one aeid chloride group but not the other (60% yield) see (25).] 

[C on passing throu^ tube at 200 ° loaes CO yielding (10) ethyl chlorofonnate (3:7206).] 

[G with EtOH (1 : 6130) reacts normally yielding (17) diethyl oxalate (1 : 1055) ; for reaetn. 
of C with cdlulose see (25).] 

[C with diethyl sodiomalonate in ether gives (20) (12) a mixt. of triethyi oxalomalonate 
|Bdl. 111-850, Illi-( 202 )] and tetraethyl dioxaiomalonate [Beil. nit-( 100 )j; C with ethyl 
Bodio-cyanoacetatc in ether gives ( 21 ) (22) diethyl oxalchcyanoacetate [Beil. 111-850], 
m.p. 08” (22), 06° (21); C with diethyl methyl sodio-malonate gives (23) diethyl oxalo- 
methyl-malonatc; many other analogous condensations cannot be induded here.) 

[C with aromatic hydrocarbons in the pres, of AlGb undergoes reaetn. of the Friedel- 
Orafts type, and this procedure has been widely studied as a means of introduction of the 
— CO.COOEt group: e.g., C with CsH« -|- AlCli in nitrobenzene + CSs gives (26) elthyl 
benzoylfoniiate (ethyl pbenylglyoxylate) [Beil. X-657, Xr (314)1, b.p. 256-257”; for 
corresp. analogous reaetn. with toluene (1:7405) (27), m-xylrne (1:7420) (27), cumene 
(1:7440) (D)i pseudocumene (1:7470) (27), or mesitylene (1:7455) (27) ( 1 ) see indie, 
refs.) 

G with NH| in ole. gives (17) ethyl oxamate, NHs.CO.CO.OC 2 Hfi [Bdl. 1I'844, III- 
(236), lls-(509)], Ifts. from hot dc., m.p. 114°. — Similarly C with aniline should yield 
ethyl oxanilate, GsH 6 .NH.CO.GO.(X::^b [Beil. XlI-282, XlIi-(206)], tbta. or pr. from 
ale., ndk. from hot aq., m.p. 66-87°; C uith phenylhydrazine should yield ^-(cthoxaly])- 
phenylbydraaine, G 5 H&.NH.NH.CO.a).OC 2 H 6 [Beil. XV-264], Ifts. from ale., m.p. 119”. 

t with urea (2 moles) reacts vigorously at room temp, as a normal acid chloride yielding 
(28) ethyl oxalurate, NH 2 .CO.NH.CO.OO.OC 2 Ht [Beil. 111-65, Ills- (54)], ndls. from 
ether, m.p. 184-185°.— Note, however, that C with N-phenylurea on htg. evolves GO + 
CfHgGl (3:7015) and yields (29) a mixt. of ethyl cif-phenylallophanate, CsH|.NH.GOJfH.- 
GOOCsHft [Beil. XlI- 359 , XlIi-(234]], ndls. from boilg. ale., m.p. 106° (30), and N-phenyl- 
parabanic add (oxalyl N-phenylurea) [Beil. XXlV-454, XXlVi-(405)], Ifta. from ale., 
m.p. 208” ( 20 ). — C with N,i7^-dipheaylurea in (^iHa on htg. evolves (]|HaGl (3:7015) 
and yields ( 20 ) J^X-diphenylparabanic add (oxalyl 5r,iir^-dipheoyhireB) [Bdl. XXIV- 
455, XX1Vl-(405}L ndls. from ale., m.p. 204”. — G with N,N'-dimethylurea (2 moleB) 
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naeti vigarowljr (80% ^iald (31|) N,il^-diBMth^piidMiBio atid (Bd. XSlv4SS| 
XXIV|.-(404)1, m.p. lU”. 

(0 with SMgX epds. gives (32} disobstituted glyeolic adds (R|C(OH}COOH) aad/w 
ethoialyl esten of dinibstituted ethyl gtyoolatea, Il|C(O.CO.COOCsH|) (COOC|B|); 
■Hulaily C with dietbyloadmiiim gives (63% yi^ (33)} ethyl erttl^l-adiydragr-A* 
butyrate (ethyl a,»^ethylglyGolate).] 

liMK (1) Weuel, MonalA. U, B4B (1B14). (2) Anmlniti, Ann. SH, 20, 27 (1389). (S) Mol, 
/he. Am. dmn. M, 381-384 (1907). (4) AnaohOti, Ber. 18, 2163-2180 (1886). (5) BUm, BvB. 
toe. eHm. (4) U, 12 (1918). (6) BarrS, BvB. toe. ehim. (4) 41, 47-40 (1027). (7) Bert, Sufi. 
Mc. oKm. (4) 41, 1166-1186 (1927). (8| AnaehOti, Bar. II, 2138-2160 (1886). (9) Bert, Sufi. 
toe. oMm. (4) 17, 1401-1405 (1925). (10) Kurrein, Jfonatak. M, 373-378 (1005). 

(11) Feratoner, Btrsaeri, Qua. cUm. BoL 21, 301-302 (1891). (12) SehoU, Egerer, Ann. W, 
318-320, 345-356 (1013). (13) van Alphen, See. Am. eMm. 47, 678 (1928). (14) DhU, Kaw- 
iaaky, Ser. 17, 3678-3670 (1004). (16) Fouraeau, Sabetay, Sufi. loe. cAun. (4) 41, 637-640 
(1927). (16) Coutien-Oewet, Sufi. eoe. Mtm. Bilg. 16, 167-170 (1926). (17) Henry, Ser. 4, 
699-601 (1871). (18) Foumeau. Sabetay, Sufi. eac. ehim. (4) 41, 860 (1928). (19) Oraaai, 
Out. ehim, {fall. 27, 1 31-32 (1807). (20) von Auwera, Auffenberg, Ser. 61, 1103-1106 (1918). 

(21) TVimhach, Sufi. toe. ehim. (3) 33, 372-375 (1^). (22) Bertini, Oaet. ehim. ilal. 31, 1 
586-688 (1901). (23) Farmer, Ghoeal, Kon, J. Chem. Soe. IIM, 1809. (24) Adiekee, Bnin- 
nert. Looker, J. pnJtL Chem. (2) 111, 168-170 (1031). (25) von Frank, Caro, Ser. IS, 1532- 
1543 (1930). (26) fiouveault, Sufi. toe. ehim. (3) 16, 1017 (1807) ; (3) 17, 363-366 (1897). (27) 
Bouvaault, Sufi. toe. ehim. (3) 17, 366-372 (1897). (28) Henry, Ser. 4, 644-646 (1871). (20) 
von Btojentin, J. praltt. CAem. (2) 12, 18-23 (1885). (30) Folin, Am.Chmi. J. II, 345-346 (1807). 

(31) Bilta, Tapp, Ser. 41, 1306 (1913). (32) Grignard, Sufi. eoc. eAtm. (3) 21, 948-953 (1003). 
(33) Oilman, Neleon, See. Am. cAim. 65, 621, 627 (1036). (34) Kindler, Get. 728,532, Oct. 20, 
1942; C.A. 18, 378 (1944). 


3:M30 1,1,8-TiaCHLOROFROPAirB CH).CH(a).CHai COIeCli BeiLI- 10 « 
(oe^loropropylideiie (di)- It— 

oUoride) 

BJ>. 135-137' (1) cf. (2) - 1.353 (1) 

133' r-i) 

[For prepn. from lj2-dichlflropropane (propylene dichloride) (3 :5200) by cbloriDatioD 
in presenoe of iron and ultra-violet light at 10-40’’, or without ultr»-violet light above 60°, 
see (4), or with SO2CIS in pres, of organic peroxides see (0) (7).] 

C htd. with aq. or ale. alk. splits out HCl yielding (5) 1,1-dichloropropeiie-l (3:5120), 
b.p. 78“, 

l;6M |l) Mouneyrat, BvU. toe. ekim, (3) 81, 620 (1809). (2) Van Arkel, Ree. irav. ehim. 51i 
1101 (1032). {^) HerEfeldar. Btr. M, 1258 (1893). (4) Levine, CasH (to du Pout), Brit. 471,188. 
Sept. 30, 1037; CmL. 1088, 1 1218. (5) Levine, Cass (to du Pont), Brit. 471,186, 8ept. 30. 1037; 
Cent. ItU, I 3110. (6) Khamech, Brown, J. Am. Chem. Soe. 61, 2146 (1930). (7) ZeUnor (to 
Tide Water Associated QU Co.) U.8. 2,370,342. Feb. 27, 1046; C.A. 80, 3535 (1946). 


3:5633 3-CHLORO-2-(GHLOROMBTHYL)- 
FROPENE-1 

(l-Chloro-2- (ohloromethyl)propene-2; 
7i7-diehloroi0obutylene) 

BiP. MiPe 

138-138.3“ (9) -16° to - <9) 

80-31*^ Bt 9 mm. (1) 

CfAuAesa oil wilki odor VVV 


CACli 
Cl CHsd 

Hi(!)-(!;»cihs 


BtiLI- 

II 

1^-(181) 


Df> m 1.1782 (9) rgmijSru (9) 



m 


uqniDs wrm cf >1.15 




[For prspii* of C from <rM*^ddorometiiyl)fl 06 tw add @Mf oUd. in quant, yidd by aeoa* 
BNOi oxidn. |9) of 3^dibn>-2,24Ki-(fliilcxn^^^ « peutaa^tbxi^l nix' 

ohlcir(^ydm (Q)) by oombine deeaiboxyUtion and df^ydiuoUcrination in boi]K> quinoline 
(75-85% yield) aee (9).] 

[For foram. of 6 (40% yield | 2 ) tocher with other producta ( 2 ) <3}} from S^nethyl:- 
propene-l (iadbutylene) with C3i ( 2 | (3) or from dHdikiro-2kinethylpTopene-l Cuobutaiiiyl 
efaloride) (3:7145) with Ch (1 mole) + NafiCOs (1.5 mdee) at 0” aee ( 2 ) W aee indio. 
Tsfa.; for foimn. of C (together with other producta) from 1.2,3-triidilon>-2-meth^prop8aie 
(3;5^) by pyrolyaia at 450-560^ aee (5); for fonxm. of C (together with l,3ndidilon>-2l- 
(chlorom 0 thyl)propBne-l (3:9066)) from l,3HUchloro-2-mtro-2-((ddoromiAyl)piu|Miie 
with Na/Hgaee ( 1 ); for prepn. of C (80% yield ( 6 ) together with 20 % yidd l,3Hiidi]oro-2* 
methylpropene-1 (3:5590)) from l,3-di^oro-2-methylpFopanol-2 (3:5077) by actp. of 
atrong oxygen adda aeo (€).] 

C on oat. hydrogenation uaing Ft black yielda ( 1 ) l,3-diohloro-2-methylprDpaDe (3:790O)| 
but t in ale. on boilg. with Zn duat givea (75% yield (3)) iaobutylene, b.p. - 6 ”. 

C with Oi gives | 2 ) aja-dichloroacetone (3:0563). 

C treated with in the dark at 0 ” yidda (5) lj2,.3^tnchloro-2-chloromethy]p!ngim 
(3; 6335). ^ C treated with Br 2 in CHC1« yields |1) l,2^bromo-3-chloro-2-(ehloiamethyl)- 
propane, colorless odorleaa oil, b.p. 140° at 10 mm. (1|; note, however, failure to react with 
Bti recorded later ( 0 ), 

C with aq. alk. as specified (7) yields 2,3-epoxy-2-chloromethylprDpanol-l, b.p. 85* at 
1 mm. (7). [For similar reactna. cf. ( 8 ).] 

C on hydrolysis with aq. CaCOi refluxed 2 hn. mvea (36% yield (9)) 2- (hydroxymethyl) 
propen-2-ol-l, b.p. 125-126° at 18 mm., » 1.0791, » 1.4758 (0). 

g;5M (1) KleinfeVor, Ber, 12, 1695 (1929). (2) D’yakonov, Tishchenko, /. Gan. CAem. 

9, 1258-1264 (1939); C.A. M, 710 (1040). (3) D'yakonov, J, Gm. Chm. (r7.5r.i3.i2.) 
in, 402-413 (1940); C,A. 84, 7861 (1940). (4) Engs, Groll, Fairbsirn (to SheU Development 
Ho.), U.8. 2,189,890, Feb. 13. 1940; C,A. U, 4070 (1940). (6) RoKers. Nelson, 7. Am. Oem. 
Soc. 58, 1029-1031 (1936). (6) Groll, Burgin (to Shell Developinent Co.), U,8. 2,042,^, 
U.8. 2,042,222, May 25, 1936; Ceni. 1887, 1 1274; C.A. 89, 4875 (1036). (7) Groll, HeaniB (to 
SheU Development Co.), U.S. 2,070.990, Feb. 16, 1937; Cent. 1987, II 2433; C.A. 91, 2612 (1937). 
(8) Heorne, ilej,JoDg, Ind. Eng. Chm. 98, 040-943 (1941). (9) Mooradian, Cloka, J. Am. Chm, 
Soc. 97, 042-944 (1945). 


3:5635 2-CHLOROPROPBN4-OL4 CHsM>-CHi CMfiCi BnO, 1-489 
(2-Chloropropen-l-ol-3; JL 1„ Ii— 

/i-chloroallyl alcohol) 

139-140° cor. (1) HI - 1.164 (2) 

136° (2) 

Note that C ia the true 5-ohloroiillyl alcohol; care must be taken to avoid confusion with 
3^h]oropropen-2-ol-l (y-chloroallyl alcohol) (3:582Q) whose derivativeB have often been 
designated in the literature aa p-dhloroallyl derivatives; aee also the warning note under 
7 -chloroBllyl diloride (3:5280). 

[For prepn. of C from 2,3-dichloropropene-l (3:6190) by hydrolyaia of the raaefive 
halogen atom with hot dil. aq. alk. see (2); from 2-ohloro-3-iodopTopene-l by hydrolyaia 
of the iodine atom with hot dil. aq. KOH or with silver oxide aee (1); from buta4:fifine^l,2- 
(aUene) with HOCl see |3).] 

CclorleiB liq. with faint odor; C does not have the violent vesicant action on akin shown 
W the iaomeric r-chloroailyl ale. (3:5820). 
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CmdOy dMvee in none. HgSOi with evolution of HQ gas; after poiiriiig onto ioe and 
diatilliiig anetol (hydroxyaoetone) (1:6455) ia obtd. (2). 

[C with FBti yidda ( 2 | 3-broino-2-ehlQropropeDe-l (|9-chloroallyl bromi4e) [Beil. 1 - 201 , 
Ii-fl71)], b.p. 121 “ ( 2 ), 119-120“ (4).] 

[G yidds by auitable treatment (no detaila ( 2 )) 5 *<hloroallyl acetate [BeiL 11-136], b.p. 
145” (21. ~ For eaten of C with monocarboxylic acids (5), aaturated polycarboxylic act^ 
( 6 |i and halogenated acids (7), and for oopdymeriaation of certain eaten of 0 with atyrane 
| 8 ) Bee indie, refa.] 

l:iW (1) van Romburgh, Rec. trm. ehim, 1, 238 (1882), |2| Henry, BvU. soe. ehim. (2) 81, 
526 (1BB3). (3) Smirnov, /. Rua^. Phyt^Chem, Soc. 15, 854-872 (1903); Cmt. IM, I 576. 
(4) von Braun, KOhn, Weismontel, Ann. 441, 266 (1926). (6) Coleman, Hodler (to Dow Chem. 
Go.), U.S. 2,208,960, July 23, 1940; C.A. 86, 136 (1041). (6) Coleman, Hodler (to Dow Chem. 
Co., U.S. 2,159,008, May 23. 1939; Cent, im, II 2163; C.A. 18, 6876 (1939). (7) Taylor (to 
Dow Chem. Co.), U.S. 2.221,275, Nov. 12. 1940; C.A. 85, 1802 (1941). |6| Britton, Coleman, 
Zemba (to Dow Chem. Co.), U.S. 2,025,390, June 25, 1040; C.A. 84, 7030 (1940). 

3i5B40 B|d-DIC^Q«OROD^ETHin# ETHER C 4 H 1 OGI 1 Beil. I - 618 

(a,d-Dichloroethyl ethyl ether) GHs.CH.O.CH 2 .CHs lr(388) 

i A «•”> 

B.P. 140-145’ <1) (2) » 1.174 IU 

182-133’ It 718 mm. (3) 

60-69’ at 46mm. (4) 

36-37’ at 16mm. (3) 

Colorleee liq. with ahoip odor. 

(For prepn. from diethyl ether (1:6110) by chlorination aee (4) ( 1 ).| 

C with cold aq. rapidly hydrolyzes yielding chloroacetaldehyde hydrate (3:7212), ethyl 
ale. (1:6130), and HCl; for study of rate at 20 “ see | 6 |. 

C in dil. ale. htd. some hn. at 60“ with NH 2 OH.HCI (3 molea) + KOH (5 moles) eoln. 
evapd., acidified with dil. H2SO4, extracted with ether, etlier aoln. dried with CaCl 2 , evapd. 
gives (40% yield (5|) glyoxal dioxime (glyoxime) [BeiL 1-761], sepd. from oil, recryetal- 
lized from hot aq., m.p. 178” (5). 

I:5lii (1) Lieben, Arm. 146, 181-186 (1868). |2) Natterer, MonaUh, 5, 49(^97 (1884). |3) 
Mohler, Sorge, Hth. Chxm. Ada 88, 1209 (1940;. (4) Wildman, Gray. J. Am. CAm. Soc. 41, 
1122-1123 (1910). (5) Haiitzach. Wild. Arm. 888. 293 (1896). (6) Mohler, Hartnagel, Hdt. 
Ckim. Ada 85, 859-863 (1942); C.A. 87, 1799 (1943). 

8:5050 1A8-TR1CHLOROPROFENE-1 Cl CAGh BeU.I-200 

CaCHr-A=CHa J*” 

B.P. 143' (1) - 1-4U (1) 

laq.j mad. aq., eas. aol. ale., ether. [Two geom. siereowomen are poBaible but un- 
recorded.] 

[For prepn. of C from 1,2,2,3-tetrBohloropropanB (3:5896) with a]c. alk. see (I).] 

[For use in prepn. of unaatd. celluloee ethen see (2); for use in dewaxing mineral die 
see f3)J 

l:8lil (1) Pfeffer, Fittig, Ann. 115, 301-363 (1865). |2) du Font Co., Brit. 429.949, June 11. 
1985; Cent. IM, I 4096; C.A. 29, 7073 (1935). (3) Standard Oil Development Co., Frenoh 
790,652, Nov. 28, 1035; CaU. 1N6, 1 2672; C.A. 19, 3223 (1936). 
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SiSeSS HBIByiDnmoSOAOTAn CAOyCU 

CliCELOOOCBj Hr- 

BJ. 148.8* 11764.1 am. (1) . 1,8808 fB) 

148.8' (2) 

148' (3) (8) 

148-144* (4) 

4B.8n50” at SO mm. (5) 

[For pnpn. of C from diehkroaoetic acid (3;e20S) with MeOH + HG bbb (73% jiM 
131) (7), with MeOH + Et|0.BFi complex (70% yield |3|). with MeOH + H|SQ« (n.3% 
yield |3|)i or with MeOH itaelf without any cat (47-61% yield (3)), or with libdSOi in 
fl.t. at 200° (8) aee indie, refs.; for prepn. of C from dichloroacetamide with BF| in Meffl 
(37 % yield) aee (3); for prepn. of C from chloral (3:5210) (84% yield (9)), chloral hydnate 
(3:12^) (4), or chloral hydrate diacetate (76% yield (9)) with KCN in MeOH aee indiC. 
refa.] 

[For reactn. of C with dimethyl aodio-malonate in MeOH yielding (10) 1, 1,2,3, S-pehta- 
(carbomethoxy)propane [Beil. 11-880], this, from MeOH H' aq., m.p. 85-86° aee (10).] 

C on hydrdyais yielda dichloroacetic acid (3:6208) q.v. + MeOH (1:6120). {For 
atudies of rate of hydrolyaia under varioua circumatances see (5) (11).] 

SiaaU (1) gchiff, Z. phynk. Chm. 1, 378 (1887). (2) Cheng, Z. phynk. Chan,Mi, 305 (1984). 
(3) Toole, Sows, J. Am. Chem. Soc. M. 1971-1973 (1937). (4) Wallach, Ann, 171, 299 (1874). 
(5) Skrabal, MonaUh. 71, 298-308 (1938). (6) Henry, Compt. rend. Ifl, 251 (1885). (7) 
Mailer, Ann. Ill, 160 (1865). (8) Simon, Compt. r^d. Ill, 585 (1923). (9) Chattaway, Irving, 
J. Chem, Soc, llll, 1042, 1047. (10) AnachOts. Deschauer, Ann. 147, 6-7 (1900). 

(11) Bkrabal.RackBrt. Monateh, M, 369-384 (1038). 


3:6660 1,1,8-TRICHLOROPROPAlfE ClCHs.CHi.CHCl, C 1 H 5 CU BeiLI-106 


(^hloropropylidene (di)- 


li-. 

cbloiide) 


Ir- 

B.P. 143-144' {1| 

DL* » 1.351 (1| 

nL* - 1.474 (1) 

146-148° (2) |3| 

Ail - 1.362 (3) 



C with ale. KOH aplita out HG yielding (2) (3) 3,3-dichloropropene-l (3:6140), b.p. 
84°, together with a little 1,3-dichloropropene-l (3:5280), b.p. 107°. 

l:Mil |l) Kimnann, Facaud, Doaque, Bull. «oc. ehim. (5) 1, 866 (1934). (2) Guatavaon, J. 
praki. Chem, ^2) W, 381"382 (1894). (3) van Romborgh, Bull. aoc. chim, (2) 17, 100-102 (1882). 


3:5670 d,r^-CHLORO^-MBTHYL-n- OHj CfiHiOCU Bell. 11 -307 

mmiLmuniDi 

ii a 

B.P. 143-144’ at 741 mm. Ill DL* - 1.137 (1| 

[For prepn. of C from a-chionHJp-methyl-n-butyhc add (3:8718) with PGi aee (1).] 

C on hydrolyaia with aq. yielda |1) a-ehloro-o-methyl’^butyiic acid (3:8718) q.v» 

liMi (1) Servaia, Roc. tno. dttm. N, 59 (1901). 



S:M 80 ^:MtO 


DIVIBION SBCnON 1 


m 


8:M80 IA>-1UCBlOBOBOTAia 


a a 

OH^-A— i-CIHb 


k A 


CtHiCU BdL 8.N. 10 


BJ. 14a-lM’ ( 2 ) - 1.8699 11) nff - 1.46411 (D 

141-143’ (1) ' Bi' » 1.8630 (2) - 1.4637 (2) 

77-34’ It 16 mm. |2| Dj* =» 1.33 (2) n^* - L4876 (2) 

fFw pnpn. of C (46% yield (2)) from 24l)lorobuteiie-2 (3:7105) (together with 65% 
2,Michlor^utene-l (3;W74)] wi^ 0% + NaHCOi at 0” |2) |3) or witli Clt + SnCU in 
ifatk (4) Bee indie, refa. ; for foram. of C (28% yield (1|) from 1,2-^chlorobutaae C3 : 7680) + 
iL. exoBBB Gli in dark at -17” (together with 19% l,2y3^trichiorobutane) (3:5935) see (U; 
for formn. cd C (18% yield (U) from 2,3-diDhlorobutAiie (3:7615) + b1. excem Cli in dark 
at -ir (together with 36.5% ]y2,3-trichlorobutane (3:5935)) see fl).] 

C with fiolid KOH at 140^ loses HCl yielding (1) mixt. of ciB-2,Michlorobuteae-2 (3 : 5500), 
and tram 2|3-dichlorobutene-2 (3:7395). 


l:iM (1) ruhehenko, Ghurbakov. J. Gen. Ckem. (G.8.<8.I2.) 8, 1553-1558 (1936); C.d. U, 
2166 (1937); Cent. IMT, I 3786. |2) TiBhehenko, J. Gen. Chem. {U.S.S.R.) 8, 1232-1246 (1938); 
C.il. II, 4190 (1939); Cenf. 1N8, 11 4222. (3) du Pont Co., Brit. 535.586, AprU 15. 1941; C.A. 
M, 1337 (1942). (4) Levine, Cebs (to do Pont Co.) U.S. 2,323,227, June 29, 1943; C.A. M, 
no (1944). 


S!MB 0 ^.CHLOROPROPIOinL CHLORIDE C 1 H 4 OCI 1 

BeU. n • 350 


ClCH^CH, .oo.cn 

Hi- 



lli-(337) 

B J». 144 . 5 ;° 

(1) DL* - 1.3307 (3) 


144° 

( 2 ) 


143-146 

° ■17011110.(3) 


82-82.5° 

cor. atl02mm. (4) 


87° 

at 96 mm. (5) 


53° 

at 28 mm. (5) 


Pale yel. liq. with pungent odor, sol. ale., ether, acetone, CHCU ( 1 ). 



[For prepn. from ^-chioropropionic ac. (3:0460) with PC1« (3) or SOCli (06% yield (5)) 
Bee (3) (2) |5); from propionyl chloride (3:7170) + CU see (4) |9}; from phosgene (3:5000) 
+ ethylene + AlGi see (1) (this method questioned by ( 6 ) (7)).] 

C over AI 2 OS at 250° loses 1 HGl giving (35% yield (10)) (11) acryloyl chloride (3:7153). 

0 ^-ChloroproiiicMuc add (3:0460): Ifts. from Igr. or pet. ether, m.p. 42°. [From C 
on boilg. with aq. ( 1 ).] 

0 ^-Qikirqpnipionamide: unrecorded. 

(0 ^-Chloiopiopicmanilide; eryst from aq. or MeOH, m.p, 119° (S). [From C + aniline 
in acetone; 90% yield ( 8 ).] 

(P ^(21dora|iropion-p-toluidide; eryst. from MeOHj m.p, 121 ° ( 8 ) ( 2 ). 

I:IM |l) Pace, Gau. chim. ikiZ. 19, 580-582 (1920), (2) WoUTenstein, RoUe. Ber. 41, 736 
(1908). (3) Henry, Cmpt. nnd. IM, 116 (1885); J. pnkt Ckem. (2) ll« 127 (1886). (4| 
Michael, Her. 14, 4047-4048 (1901). (5) Fieser, Beligman, J. Am. Chm. See. IB, 2484 (1936). 
(6) FroUch, Wiesevich. 7nd. Eno- Chem. 24, 16 (1932). (7) Varshayaldi, Doroganyevakaya, 
Goes. cAtm. ilal. 61, 53-59 (1934). (8) Moyer, van ZOtphen, Philipps, Ber. 18, 660 (1927); 
Mayer, Ger. 415,096, June 13, 1925; Cent liia, 11 1094. (9) Sehmidt, Scfaloffer (to I.G.) Ger. 
718,398, July 15, 1943; C-A. 15, 3992 (1944). (10) Mowry, J. Am. Chem. Soc. M, 371 (19441. 

(11) Fikentieher (toI.G.), n.S. 2,050,752, Aug. 11, 1936; C.A. M, 6762 (1936): Brit. 333,079, 
Aug. 28. 1980; Ceni. UM, II 2830; CJL. 21, 524 (1931). 
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UQOISS WITH i)f yui 


8IS700 tTBTL caiOBjOAfiSim CH^OOOCA O^iOya 




MLB-lMr 


B.P. 

F.P. 

144 . 0 >li 4 . 9 * at 9 MJ mm 

. fl) - 86 ' ( 13 ) 

148 . 8 -} 44 . 8 ° 

( 2 ) 

148 . 7 - 144 . 8 '’ cor. 

( 8 ) 

149 . 6 ’ it 760 mm. 

<41 

148 . 0 ’ at 760 mm. 

( 5 ) 

148 ’ It 716 mm. 

( 6 ( 

148 . 8 ’ 

m 

148 . 6 - 143 . 0 * It 760 mm. 

( 8 ) 

148 . 0 - 148 . 3 ’ It 743 mm. 

<91 

141 - 1480 ’ It 768 mm. 

< 10 ) 

140 - 148 ’ It 786 mm. 

<n» 

88 ’ It 90 mm. 

< 12 ) 


Df - 1.1M1 [11) <1} 

1 . 10 X 0 ( 8 ) 1.4005 ( 14 ) 

1.1400 ( 14 ) 14000 ( 11 ) 

1.1098 m 


CaloikaB liq.; fw caOitant^Niilg. mixt. of C with vuioiu org. cpdi. lee BdL I^(UH) 
or (4) (15) (16). ~ [For inMCtjoidal Bctn. ne (17)j for uoe in reSniAg of ndnarol oQ m 
(18).] 

[For prepB. of C from chloroaoetic acid (3:1370) with EtOH + dry HGL gu (Id) of. 
(72.5% yield (22)] or H 1 SO 4 (70% yield (23}) (19) or anhydrous MgGs (20) see indie, 
refs.; from chloroaoetyl chloride (3:5235) with EtOH (5) or with tiiethyl onthcfomwte 
(1 :3241) at lOOHUO** (90% yield (21)) see indie, refs.; from a,jfiN]ichlorovmyl etiiyl 
(3:5540) with org. adds see (24) (25).] 

[For fomm. of C from ethyl hydroxyacetate (ethyl glycolate) with PC1| see (20); from 
ethyl aminoBoetate hydrochloride with NaNO^ + exce» HC2 see (27); from ethyl diaao- 
aoetate with HCl (27) (28) or with HgClj (70% yield (11)) see indie, refs.; from dieUann* 
acetaldehyde monoethyl hemiacetal (3:5310) with ale. KCN at 20° (38% yield) see (29); 
from ethyl o-chloroacptoacetato (3:6207) with diethyl sodiomalonate see (^),] 

C refluxed with KF yields KQ 4- ethyl hydroxyacetate (+ some ethyl fluoroaoetate) 
(31) ; C with MgJi in ether (32) or K1 in ale. (3) (34) or in aeetone at ord. temp. (85) yields 
ethyl iodoBOetate, h.p. 180°. [For studies cm rate of reactn. of C with KI in aoetone see 
(36) (37) (38); with Nal or Lil in aeetone see (38).] 

[C with Al/Hg + a trace of ale. (39) or with Mg + trace of I| in ether (40) or C with 
Mg + trace HgCls in ether (41) yields ethyl y-chlaroaoetoacetate (3:6375)^ b.p« 205"; 
C with NaCN (25) or KCN (42) yields eth}'! cyanoacetate; C with ethyl BodioBfletaaeetate 
gives (56-62% yield (23)) diethyl acetosuccinate.] 

[C with 2 moles MeMgBr (but not MeMgl) in ether gives (}deld: 60% (43), 38% (44)) 
l-^oro-2-methylpropanol-2 (3:7752) (note, however, that C with a large exeesa MeMgBr 
(4 mcdfiB) pves (40% yield (45)) 2-methylbutBnolr3 (1:6170) (3,5Hlmitrobensoate, m.p. 
74-75°)); for reactn. of C with EtMgBr yielding (46) 3-(ehlorDmethyl)-pentaiiol'^ [Be^ 
1-412], with isopropyl MgCl (47), or with phenyl MgBr (3 moles) yielding (48) eUaramethyl- 
diphenyl-oarbinol [Beil. VI485] see indie, r^s.] 

[For use of C with Zn (or Zn + Cu (49)) + ketones to give by Refonnatshy reeetn. (50) 
^-brdroxy-esters see indie, refs.] 

0 treated with aq. bensenediasonium chloride + NaOAe gives (15% yield (6|) etfajd 
l^ddoro^phenyUiydrasono-aoetoaoetate, m.p. 02^° (6). 

G with MoiN in aba. ale. followed by treatment with 100% hydnrine hydrate ee diiMed 
(51) (52) gives 88-80% yield (51) betaine hydraaide hydmUoride, (GH 9 )|N(GI).CB[|*- 



8;57QD 


ETHYL CHliOHOAOBTATE 


788 


CO.NH.NRi (Oinid'smBBDtfor ketom), m.p. 1D2”. |For(»mqi.reMstn. uDngpyridhw 
aitead of MegN see (52).] ' 

C ihaken/in eald with 2 vob. cone. aq. NH 4 OH givn (53) (54) (28) (29) (7B^% yield 
(55)) chloroBcetBinide, e^t. from aq.p m.p. 119-120” (65), 120 ” (26). — C hid. at 100” 
for H hr. with 2 moles rniHine, coded, aniliiie hydrochloride extracted with aq. gives ( 100 % 
yidd |S 6 )) |57) (58) ethyl anilinoacetate (phenylglycine ethyl ester) [Beil. XlI-470, Xllr 
(283)1, oryst. from dil. ale. ( 66 ) (57) or igr. (58), m.p. 58” (58), 57-^58” |57), 67” (56). (This 
imxl. on boilg. with excess aniline yields (57) aiiilinoaoetanilide (phenylglycine anilide) 
[Beil. XIl-556], m.p. 110-111” |57).] — C htd. with aq. bensylamine yields (50) ehloroacet- 
i^-beniylamide, m.p. 93.0-93.6” oor. (50). 

|C with ethyl carbamate (" urethane *') + Na in dry ether as directed gives (51-57% 
yidd (66) ) triethyl j7->tricarbo3^1ate - N(COOC^Hb)i [Beil. 111-28], b.p. 146-147° at 
12 mn. (66).] 

C htd. as directed (60) with K tetrachlorophthalimide yields N-(carbethoxymethyl)- 
tetrachlorophthalimide, ndls. from CHCli on pouring into 2 vols. MeOH, m.p. 180-181” 
(60); C with Na phtludimide yields (61) N-(carbethoxymethyl)phthalimide, m.p. 112 - 
113” (61); C with K 3-nitrophthaliinide yields (62) N-(carbethoxymethyl)-3-nitrophthali- 
mide, ndls. from ale., m.p. 79-^” (62). 

C on hydrdyais (e.g., by boilg. 10 min. with N/lO aq. Ba(OH )2 (14)) yidds ethyl alcohd 
(1:6130) and chloroacetic acid (3:1370). [For studies on the kinetics of hydrolysis of 
C under various conditions ace Beil. llr(101-192) and (2) (14) (63) (64) (65).] 

1:5711 (1) Sdiiff, Ann, M, 108 (1883). (2) Timm, Hinshelwnod, /. Chm, .Soe. IfSB, 862-869. 
(8) Parkin, /. Chan, tioc. 65, 423 (1894). (4) Lecat, Arm, soc. set. BnmUee 15, 1 175. 291 (1926). 

(6) WiUm, Ann, in, 109 111 (1857). (6) Favrel, BuU. nac, chim. (4) 41, 1601-1603 (1927). 

(7) Cheng, Z, phynk, Chm. B-H, 306 (1934). (8) Karvonen, Ann, Acad, iSct. Fennicoe, A-19i 
No. 4, 20 (1916). (9) Oddo, Gaaalino. Gnu, chim, ital. 57, 61 (1927). (10) rribham, Handl, 
Mmaiah. t, 696 (1881). 

(11) Nesmayuiov, Powch, Ba, 67, 971-974 (1934). (12) Forster, Newman, J. Chm. Soc, 
•7,2573(1910). (13) Timmermaiu, Bull, Mc. cAim. BpIs. H, 507 (1927). (14) Newitt, Linsteod, 
Bapiro, ^rman, J. Chan. Soc. 1117, 676-683. (15) Lecat, Bee. trav. ehm. 45, 622 (1926). 
(16) Leoat, Ann, aoc. act. Bruxellca 47, 1 152 (1927). (17) Roark, Cotton, Ind, Eng. Chm. M, 
512^14 (1928). (18) Ferris (to Atlantic Refinina Co.), U.S. 2,062,872, Dec. 1, 1930; Cent. 
1117, 1 8576; C.il. 11, 849 (1937). (19) Confad, Ann. 188, 218 (1877). (20) Petyanin. J, Gtm, 
Chan. {U,3.8,R.) li, 35-38 (1940); C.A. 14, 4726 (1940). 

(21) Levaillant, Cmpi, rend. 195, 882 (1932). (22) Toole, Sowa, /. Am, Chm, Soc, 59, 1972 
(1937). (23) Adkins, IsbeU. Wojick, Org, Syniheta CoU. Vol. 1, (1st od.), 262-263 (1943); 14, 
38-39 (1934). (24) Crompton, Vanderstichele, J, Chem. Soc, 117, 691-693 (1920). (25) Steph- 
ens, J. Soc. Chan. ]nd, 41, 313-314T. a27-328T (1924). (26) Henry, Ann. 156, 176 (1870). 
(27) Skinner, /. Am. Chm. Soc. 46, 73&-7.38 (1924). |2S) Curtiua, J, prakt. Chan, (2) 16, 429 
(1888). (20) Ckattaway, Irving, /. CAoin. Soc. im, 1042-1043. (30) Gault. Klees, BuU. 
aoc, chim. (4)19, 891 (1926). 

(31) SwBJts, Cent. 1991, 1 14. (32) Bodroux, Bug. aoe. chim. (3) 11, 833 (1905). (33) XekulA 
Ann. in, 223 (1864). (34) Tiemum, Bor. 11, 825 (1896). (35) KnoU A Co., Ger. 230,172, 
Jao. 16. 1911; CaU, 1911, 1 359. (36) Conant, Kimer, J. Am. Chm. Soc. 46, 249 (1924). (37) 
Conant, Kirner, Huseey, J. Am, Chm. Soc. 47, 489, 588 (1925). (38) Conant, Hueaey, J, Am. 
Ckeni.Boc. 47,482, 486 (1925). (39) Fioka, Doht, WeU, Jfonotek. 27, 1245-1249 (1906). (40) 
Alssaiidraw, Bor. 46^ 1022 (1913). 

(41) Hamd, BuU. aoc. d»m. (4) 29, 396-400 (1921). (42) Henry, BuU. aoe. chim. (2) 46, 62 
(1686) ; MOUei, Ann. Ill, 351 (1864). (43) Henry, Compt. rend. 142, 494 (1906) ; Bee. trav, chim, 
n, 149 (1907). (44) Dersm, Ba. 54, 3158^159 (1921). (45) Huston, Jackson, Spero. /. Am. 
Chm, Soc, 62, 1459-1460 (1941). (46) Sasskind. Ba, 19. 225-226 (1906). (47) Ivanov. Spassov, 
BuU. aoe. ehim, (6) 1. 1419-1424 (1934). (48) Klages, Kessler. Ba, 99, 1754 (1906). (49) 
Nieiiwland, Daly, J. Am, Chm. Soc. 55, 1842-1846 (1931). (60) Bhriner, Org. Raaciiona, 1, 
1-86 (1942). 

(51) Girard.;Orv. Bynlhme, CoU. VoL 2 (Ist ad.), 85-86 (1948); 18i 10-12 (1938). (52) Girard, 
SandttlasoQ. Hah. Chim. Ada 19, 1095-1107 (1936). (53) BchoU, Ba. 29. 2417 Nota (1896). 
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m LIQUIDS WlfH tgf > L15 

IM) Trtcer. HUU, /, prvU. Chm. (2) It, 204 Note (laOE). (55) tambi, HeidfliNrair, Ov- 
SmUhnu, CdL VoL 1 Ond ad.). US-UM (mi); (lat «d.), U7-148 (1W2); 7, 16-17 0029) 
(66) GmU, BuU. Me. ehtm. (4) 1 , 370 (1008). ^) Mqnr, Jar. 8, 1166-1168 (187^. (68) 
BiaelMdf, Hauadortar, Jr. 18^ 2270 (1802). (60) BiieUer, Maakanala, J. dm. CAan. Jaa. 9, 
421-422 (1087). (60) Allan, NiohoUa, J. Am. CAam. tSoe. 68 , 1406-1410 (1034). 

(61) Waias, Lanyi, Maayar Chm. Vetyoinl, 68^ 163-156 (1033); Canl. 1864, 1 2746; CJL., 18, 
6816 (1034). (62) Bah, Mb, Jar. 66 , 1630-1633 (1032). (63) Sapadunikova, J. PApa. C!AaW. 
(C/J.J.J.) 18, 174-186 (1038); P.A. 14. 311 (1040). (64) Anantakriahaan, Krlatauunurti, 
fTM. Indian dead. Jet. 14-A, 270-278. 270-288 (1041); C~i.. 88, 1837 (1042), (66) NawBog, 
Biiiahalwaod, J. CAam. Jee. 1688, 1357-1361. (66) Allen, Bell, Org. JyiKAaiea, >6, 60-61 (1044). 


8:5710 l,lil-™CBLOKO-l-llETHILPROPAllB CHj CaHiGb 

CHt-(!)-CH(3a 


BdLt-lM 

ll— 


k 


B.P. M.P. 

144.A-145.4" cor. (1) -6.A to -ao** (1) Df - 1.3712 (1) 

145-146'’ otTBamm. |2) nff - 1.4066 11) 

46^7" at 18iiim,|2) 


[For prepn. (together with other products) from fcr-butyl chloride (3:7045) + Gli M 
(1); for fomiii. (32%) (together with 68% 3,3^chloro-2-methylpropene-l ) from Inddoro- 
2-methylpropeiie-l (3:7120) with CU + NaHCOi at 0" see (2).] [The product described 
in Beil. 1-126 was very impure (1).] 

6 on further chlorination yields (1) l,l,l,2-tetrachlon>-2-methylpropane (3:4725), 
m.p. 170^ 

5 on prolonged refluxing with dil. NaOH loses )i of its chlorine (1) but the reaetn. 
products were nut characterised. 

1:4710 (l| Rogers, Nelson, J. Am, Chm. Soc. 58, 1027-1029 (1936). (2) Tuhebeoko, /. Gsn. 
Chm. iU.SM.R.) 8, 1232-1246 (1938); C.A. B. 4190 (1939); CmU 18B, II 4222. 


3:5725 I.i-DICHLOROBUTENE-B Cl Cl CiHiClz Bdl. S.R. 12 

B.P. 145’ (1) > 1.4745 (1) 

78-76* at 40 IBID. (1) 


For thia atnieturp two geom. atneoiaoinen are tbeoretioally paaible but only C (eon- 
figuration undetermined) is known. 

[For prepn. of C togetlier with other products) from butadiene-1,3 with Cfa, either 
directly or in CHClj, CSj, or Igr. soln. see (1) (2); the process con be oontroUed so as to 
yield little or no 1,2,3,4-tetrachlorobutane but ra^or a mixt. of C and l,2-diGhl[irobtttene-3 
(3:5350) in the ratio 1:2 (1) (2|: for prepn. of C from l,2-dichl(irobutene-3 (3:5350) via 
allylic transposition in pres, of metal halide cat. (3| such as AlCli (4) see (3) (4).] 

C does not (1) rearr. to l,2'dichlorobutene-3 (3:5350) even on htg. at 90” in a s.t. 

C on htg. at 90” with 2 pts. solid KOH loses HCl yielding (1) l-chlorobutadieiio-1,8 
(3:7210), b.p. 85<* |1|. 

C on htg. in aic. with Zn dust yields fl) butadieDe-1,3. 

C with Qi yields mainly (1) the solid form (m.p. 72”) of 1,2,3,4-tetrBChlorobutane 
(3:1760). 

C on iiith diL ale. KMnOs or with Ok fcdlowed by aq. gives ( 1 ) chloronoetto acid 
(3:1370). 
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DIVISION Bp SSCnON 1 


740 


S:i1ll (D MuR^at, Norilmip, J. Am* Chnu Sac* N, 4O4JM05fi (1930). (2) MuiikBt (to du 
Fivat). V.fi. 3,038.608. Apr. 38, 1086; Coal. lIM, It 3868; C.A. M, 3013 (1936). l(8| 1. 0. Fubenr 
MuitriB^ Brit. 605,573. May 12, 1039; C«nf. IW. II 1672; C.A. 81, 7822 (1930); Nioodoama, 
Sdumdt <to LG.), Gar. 716,961. Jan. 15, 1942; [C.A. 88. 2860 (1944)]. (4) Nioodamita (to LQ.). 
TLS. 2,242,084, May 13, 1941; C.A. 88 . 6134 (1941). 

8;8785 d-CBLOROBlBVL ACETATE C4H70tCl BdLn-188 

CLGH|.CH|,O.GO.CHj ni-( 67) 

lli-(186) 

145” |1) tiS » 1.1456 |2) n2f - 1.4834 (2) (3) 

148-144” It 748 mm. |2) 

148.4-148.8” It 738 nm. (3) 

Golciito oil, inBol. aq. 

|For prepn. from /l-chloroeihaiiol (3:5552) by actn. of AoCl (90% yield (4|, 82% yield 
(SDaee (4) |5| |6|;byactii.of AosO at 110” see (7); for piepn. from ethylene osde (1:6105) 
+ AcQ see (3) |3)j for prepn. from ethylene ^ycol diaoetate (1:3511) + HC3 + ht. + 
pKBBure see (0); for prepn. from ethylene + Cls + A 02 O see |2) (10); for prepn. (95.5% 
yield (11)) from di-^-chloroethyl) sulfate + NaOAc + AcOH sec (11); for still other 
miso. methods see Beil. 11-128.) 

[For study of reactivity toward KI in acetone at 50° and 60” see (12) ; for study of pyrolysis 
(to vinyl eUoride) see (13); for conversion to ethylene oxide (1:6105) by treatment with 
alk. see (14) (15).] 

C htd. at 100” for 5 his. with thiourea (1 mde) gives 100% yidd of B-(dnBoetoxyethyl)- 
isothiourea hydrochloride, cryst. from mixt. of ale. + acetone, m.p. 136-137” (17). 

C on hydrolysis yields (T^ihloroethanol (3:5552) + AcOH. [For study of hydrolysis 
byN/10Hasee(16).] 

O Ar-(d^etoiyetli 7 l)tBtrachloro^thali]nidB: pi. from CHC]!] poured into 2 vols. 
MeOH, m.p. 168-160” (18). [From G + K tetrachlorophthslimide (18).] 

8:1788 ( 1 ) Sunpaon, Ann. IIA 149 (1850). (2) Baum, Vogt, Hennion, J. Am. Chem. Soe. 81, 
1458 (1939). (3) Guatus, Stevena, J. Am. Chim. Soc. 56, 383 (193.')). (4) Bogert, Slooum, 
J. Am. Chm. Son* 41, 766 (1924). (6) Blirke, Blake, J. Am. Chtm. Soc. 58, 1018 (1931). (6) 
Henry, Bor. 7, 70 (1874). (7) Ladenburg, Demole, Ber. 1, 1024 (1873). (8) ALtwegg, Ijan^ivon, 
XJ.S. 1,393,191, Nov. 11, 1921; Cent. 1988, IV 947. (9) Britton. Coleman (to Dow Chem. Co.), 
U.S. 2,038,074, April 21, 1936; C.A. 88, 3837 (1930). (10) Brit. 460.720, Feb. 3, 1937; C.A. 81, 
4675 (1937). 

(11) Suter, Evans, /. Am. Ckm. Soc, il, 537 (1938). (12) Conant, Kirner, Husaey, /. Am. 
Chm. Sac. 47, 498 (1825). (13) Bilger, Hibbert. J. Am. Chem. Soc. 58, 825 (1936). (14) Britton. 
Coleman, Mate (to Dow Chem. Co.), U.S. 2,022.182, Nov. 26, 1935; C.A. 88, 737 (1936); Ceni. 
UM. 1 8015. (15) Sunpaon, Ann. 118, 116 (1860). (16) Drushd, Baneroft, Am. /. &i. (4) 44, 
871-380 (1917); C.A. 18, 148 (1918). (17) Sprague, Johnson, J. Am. Chem. Soe. H, 2440 (1937). 
(18) AUen, NichoUs, J. Am. Chm. Sac. 61, 1409-1410 (1934). 

8:5745 8p8-DlCHLOROETHANOL-l Gi CSH 4 OCI 2 Beil. 1-335 

(i.p-Dichloroothyl alcohol) H(!)-GHiOH 

i 

Bf.l4S' (U Bii - 1.416 (2) - 1.4756 P) 

14»'145'’ P) 

CcdorlBBa liq.; sparing sol. aq., sol. ale. or ether; volatile with steam. 



741 mnnsi WITB dp > l.U a!D74I-DiD)M 

IForpnpo. of 0 from fta-d fa Mo w MBtoldthyde (4:880) irllih il(OBt)tMii>L do. M 
or with diethylcinc fdlowed by «q. (1) lee indio rfifs.] 

C nduDBfl NH40H/AgN0« {1) (2). 

C on oiddn. with HNOj yifilda (1) diehloroacetio odd (3:8208). 

1:1748 ID DeUcra, JoArM&w. 1887, 1247. |2) B&aaekon, TfiDagu, Pliiijc, te. tai. Mn. it, 
76-76 (1038). 


:575e UAa^TETRACHLOROBTHAlVS 

CliCH— CHOi GACIi BdLI^M 

(Acetylene tetrachloride; 


%-(65) 

iyiii.-tetrBcliloroethane) 


h-m 


F.P. 



147’ cor. 

(1) -44“ (17) 1^* - 1.5331 (12) 


14a2-146.8” -43.6” (4| 

1.5866 (19) 



itTMimn. (2) (6) 

(20) 


146.35” 

(3) -43.5° (18) 

1.58658 (6) 


146.3” 

atTSBmm. (17) -48.5’ (8) 


- IDOl (81) 

146.25” 

(4) (18) 



146.2-146.7” cor. 

Dp -1.5960 (2) 

« 1.46506 (28) 


at 756 mm. (20) 

1.5B457 (5) 

1.4647 (13) 

146.80’ 

at760mm. (5) (0) 

1.5648 (9) 

1.46416 (8) 

145.6° 

(7) 


1.48415 (2) 

145.8’ 

atT48iimi. (8) 


1.4640 (9) 

145.8° 

ttiainun. (9) 



145-146’ 

dTOSmni. (10) 


- 1.48486(28) 

145.0° 

(11) 



144.7’ 

It 751 mm. (12) 


nS - 1.48586 (24) 

144Jt’ 

(13) 



144.0-144.8’ (14) 

Di‘ - li60865 (5) 

nt?- 1.48878 (5) 

143.5-144 

115) 

1.6015 (12) 


140.6” 

at 676 mm. (12) 



136.0” 

Bt684nmL (12) 

For Di from —21° 

For ni from lO-OS* 

130.0” 

at 502 mm (12) 

to 128* me (17). 

aee (11). 

125.3” 

at 436 mm. (12) 



120.5” 

at 372 mm. (12) 



115.0” 

It 818 mm. (12) 



103.0” 

at262miiL (12) 



102.0” 

at 203 mm. (12) 



90.0” 

■t 132 mm. (12) 



30.0” 

at 80 mm. (12) 



62.0” 

It 46mm. (12) 



55.5-56.3' 

'at 81mm. (16) 



55” 

at 17 mm. (12) 




Note: Care must be taken not to eonfure C with tetmdiloroethylene (3:5460) or with 
1,1,1,2-tetrachlorocthBiie (vrtfvm.-Brety1ene tetrachloride (3:5565)). 

Ccdorlen liq. with odor similar to that of chloroform. — [For vapor piw. of C at intervnli 
ow range 20-145” see |25); for study of thermal oondoetivity see |26).] 

C is very spar. sol. aq.: e-g., 100 g. H 3 O at 20 ” dia. 0.28S g. C; at 55-66” dis. 04336 g, 
G |27); 1 g. C ia aol. at 25” in 350 g. aq. ( 1011 ; foraoly. of H |0 in C at 0 ”, 25”, and 80” 
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<Md. by XjvI Eifoher reagt m t26|. — C ia eidly vokfcile with Bteam (Cor m b deta. 
of H|0 M bdow). 

MISCELLANEOUS PHYSICAL PROPERTIES 

[For aoly. in C of diy gueouB HQ (14| (15|, H|S (14|, nr Oi (29) m indie. lefa.; for 
aoly. in C at 11-25° of Is (30) and use of such boIbb. in detn. oHodine number (31) see indie. 
rafB,; for adBoiption by ectivated carbon of Is from boIiib. in C see (32).] 

fFbr fltudy of influence of vapora of C on the explosion limits of mixtures cif air with 
hydrogen (33), aeetylene (33), methane (33) (34) (35), or carbon monoxide (33) (36) see 
hidio. refs.] 

(For prepn. of and oompariBon with C of ffyfti.-dideuterQiotetrachlorQethane, QsC(D).- 
C(D)Cli, Bee (9).] 

Biliaty ByitemB contg. C. [For f.p./oompn. data and/or diagrams, on systems C + 

1.2- diehloroethane (ethylene dicbloride) (3:6130) (18); C + 1,1,2-trichloroethane (3:6330) 
(18); C H- pentachloroethsue (3:68W), eutectic, f.p. -73°, contg. 40.1% C (18); C + 
OBHlichloroethylene (3:5042) (37); C + trons-dichloroethylene (3:5028) (37); C + p- 
diohlorobenzene (3:0980) (38); C + l,2Klibromoethane (ethylene dibramide) (18); C + 

1.1.2.2- tetrabromoethane (acetylene tetrabromide) (18); C + Buednonitrile (18); or C + 
Buoeinic acid (1 : 0530) (18) see indie, refs. — For study of system t + naphthalene (1:7200) 
at 30° under prem. up to 1000 atm. see (39).] 

C with various org. epds. forms binary azeotropes [e.g., C with anhydrous formic acid 
(1 : 1005) foims a conBfc.-^oilg. mixt., b.p. 99.25° at 760 mm., contg. 32 wt. % C (40): note 
that C with AcOH (1:1010) does not form a const-boilg. mixt. (41) (the data listed by 
" Int. Crit. Tables ” for such an azeotrope is actually for the mixt. AcOH + tetrachloro- 
ethylene); C with propionic acid (1:1025) forms a const.-boilg. mixt., b.p. 140.4° at 760 
mm., contg. abt. 40 wt. % C (12)j for other azeotropes see Beil. llr(56). — Note that no 
record of formn. of azeotropes of G with MeOH or EtOH can be found.) 

Tonary ByBtemB contg. C. (For soly. data and diagrams cd system C + acetone (1 ;5400) 
+ nq. Bee (43).I 

USES OF C 

C is widely uBed in Industiy as a solvent and as an intermediate in the manufacture of 
yariouB other chJorinated 8ol^’entB, notably trichloroethylene (3:5170); for additional 
examples of special uses see also below. 

C is frequently employed as solvent in certain^types of Friedel-Crafts reactions or phthalir. 
anhydride condensations [for study of use of C as solvent in Friedel-fJrafts condensation 
of phenol with high-mol.-wt. acyl chloridea see (44)]. 

[For use of C as swelling agent for rubber (45), in p^. of fllms from rubber hydrochloride 
{46)| in prod, of cellulose acetate by pptn. from C with hydrocarbons (47) (note that 
acetylcelluloses give with C crystalline addition prods. (48)), together with aliphatic mono- 
hydric ales, as solv. for cellulose alkyl ethers (49), in prepn. of transparent cellulose acetate 
plaaticB (50) see indie, refs. — For soly. of various polymers in C see (56).] 

[For use of C as catalyst in condensation of phenol with formaldehyde (51) or furfural 
(52) see indie, refs.] 

[For use of C with petroleum naphtha as a dry-cleaning fluid (63), for use of C as a rust 
remover (54), as means of removing mud barrierB in oil weOs (56), or as an immersion 
flmd in opt. crystallog. (21) see indie, refs.] 

(For use of C (57) (58) or stable aq. emulsions of C (69) as weed killers see indie, refs.] 

(Fbr studies of use of 6 in detn. of theobromine in cacao see (60) (61) (62) (63).] 

[For use of C BB anti-moth prod. (64), as a oomponent of inBectiddeB (65), together with 
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CBaudehlorobenim (3:7003) wiiueeticide or together mth 30% 

(3;517D) ae a funugant and inaeotieide (67) see iodie. refe.] 

(For itudiea on antiaeptici bactericidali and disinfectaat aetiao of C eee (68) (00) (70).] 

G u alao employed for the detn. of H^O by diatiUatiim; note that beaidm bring mm- 
inflammable C ie also much denaer than water which for aomo applieatiODB of thia method 
ia advantageoua. — [For general diacuaeion and examples of this prooediire see (226) (70) 
(71) (72) (73) (74) (75); for oonqiaiiBon of leaulta with those obtd. by oven drying aee 
(76); for application to detn. of HiK) in liquid and solid fuels (77) (78), in glyeerol (72) 
(30), in liquid glue (81), in cereal (82), in dried apples |63|, in eooking a^ (B4) see indie, 
lefa.) 


TOXICITY AND PHYSIOLOGICAL ACTION OF C 

G ia the most toxic of the group of chlorinated hydiocarbona (85) and produeea "“gjaef 
pathologieal alterationa in gaatrointeatina] tract, liver, and kidneys. — [Detailed diaouaaicm 
of this aspect of C is beyond the scope of thia treatment except to rite referenoea (222) 
(227) (232) and (85)-(00), incl. (note that artidea on thia topic prior to 1930 are omitted).] 

[For diacuBBion of fate of C in body see (100), — Note bIm that 6 (in ehaip oontrast to 
the closely related tetraishloroethylene (3:5460)) haa no efficacy as anthelmintie for hook- 
worma (101).] 

[For Bctn. of C on ale. fermentation see (102) (103); for aetn. on invertaae see (104).] 
DETERMINATION OF C 

Some methods for the detn. of C involve converrion of all of its halogen to ohloride ion 
and aubaequent volumetric or gravimetric detn. of the latter; e.g., for methods based on 
initial pyrolytic decomposition hcc (105) (89) (106) (107); for methods based on dehalogenn- 
tion of C with Na + ethanolaminc in dioxane see (108) (230) (note that use of Na in liq. 
NHi causes some cyanide formn. (109)). — For detn. of C by means of elimination of 
1 HCl with cold ale. KOH see (110). — For detn. of 0 by means of the Fuitwara color 
reactn. with NaOH/pyridine see (111). — Note that C does not respond to the R + H 

Tri-PCr-Analyzcr " (a recording ultra-violet photometer) (112). — For further oominenti 
on detection of G see below under color tests. 

PREPARATION OF C 

C ia one of a large family of " chlorinated solventa now available from induatrial 
Bouroes. — The moBt-studied method of prepn. is that from acetylene by controlled addition 
of chlorine, although variants of this method are employed and other starting prods, (aee 
below) BTC sometimes used. — C is also obtained as a by-prod, of the manufacture of the 
comml. mixt. (3:5030) of the two atereoiaomeric 1,2-dichloroethyleneB, cu (3:50^) and 
(mns (3:5028), 1,1,2-trichloroethBnc (3:5330), etc. 

Fkwm acetylene by addition of chlorine. Under suitable eontrola to avoid eiqibBOD 
and with the asriatance of a wide variety of catalysts G is manufactured from aoetylene by 
reaction with CIs. — [For a enneise review of the general nature and difficulties of this 
general method see (113).) 

(For important general artidea on this syntheris see (114)-(122) incl. — For enimiifw 
of patents emplo 3 ring this method see refs. (1^)-(138| ind.; for specisl test of Ger. 204|833 
(131) see (118) (120); for test of Ger. 154,677 (133) see (119) (120).) 

Frinn ace^lane by other means. [For prepn. of C from acetylene with exeeai SbCU 
(130) (234) with SbCli -I- SbCli (140), with NOQ (4 mdes) at 360" (141), with aq. NaOQ 
Boln. (142), with S|C1| -f Fe powder in cold (143) (144) see indie, rafs.) 
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tram ttihylae. [For franm. of 6 framoth^leDft -f Oi (lo by-prod, of pi«pn.iir«thylttie 
oUarohydriii (3:55^)) (145), from othylone + cih (m by>^irodiiat of pnpn. of 1,1,2- 
tiitihloroetbHiie (3:63^)}) (146) (147), tnm ethyleiie + Clj (ai by^-prad. of a thne-p^ 
prooBM fm* oombbied prepn. of C + ethyl efalori^) (168) me indie, i^e. 

FtOB dicUoroethylonoi, [For prepn. of C from cif-diohloroethylene (3:60^) in vapor 
phme at 95” in light of 4360 A with Qi (in abeenoe of 0^) (149), or in liq, phase mth S(M3i 
(lyi molea] in pres. of feraoe of dibenioyl peroxide refliumd 3 hn.m dark (85% yield (150)), 
M indie, refa.] 

[For prepn. of C from (rona-diohloroethylene (3:6028) in vapor pham at 80-95” in light 
of 4358 A with Ch seed 51 ).l 

[For prepn. of t from ord. mixt. (3:5030) vi both Btereoiaomerio diehloroethylenee with 
Qi (13) in light of 4360 A (152) see indie, refs.) 

Fkom trichloraethyleae. [For fuimn. of C (together with other prods.) from trichloro- 
ethylene (3:5170) + AlQi + HCl gas at 50” see (153).] 

From l|2-dkhloroethane (ethylene (dijehloride). [For prepn. of C from ethylene 
(di)diloride (3:5130) with Gi (148) in u.v. lig^t see (154).] 

Ftom miscellaneous staitlng pointa. [For formn. of C usually together with other prods, 
from diehloroaeetaldehyde (3:5180) with FQg (1), from /^-chlorovinyl iodochloride ” 
(C 1 CH:=CH. 1 Q 2 ) on wanning (16), from l,l,2-trich]oro-2-iodoethane on distn. at ord. 
press. (155), from 1,2-di-iodoethyleiie with Cb (156), or from 1,1,2-trichloroetliaDe (3:5330) 
with Cb + Aids at 70-80” (231 ) see indie, refa.] 

STABILIZATION OF C 

[For patents on stabilization of C by addition of small amts, of phenols, aminophenda, 
etc. (157)| or by addn. of lesa than 0.1% alkylaminea (158) see indie, refs.] 

CHEMICAL BEHAVIOR OF C 

l^ynlysii without catalyst. C on protracted reflux (20 days (159)) or techn. C on 
rqieated distn. (160) leaves a residual high-boilg. fraction (* Tetranachlauf ’’) consisting 
m^y of 1,1,2,3,4,4-hBxachlorobutaae (3:3155), ndla. from alo., m.p, 107” (150) (160), 
presumably formed by eliminatioa of 1 Q atom from each of 2 moles of C. — [C htd. in 
a.t. at 300” for 15 hrs. yields (139) trichloroethylene (3:5170); C in B.t. at 360” for 100 hrs. 
yields (139) hexachlorobenzene (3:4939).] 

Pyrolysis in pres, of various catalysts or HCl acoeptore. C on suitable htg. particularly 
in tte pres, of dehydrohalogenating catalysts or accepiors of the hydrogen chloride formed 
Icees 1 mole HCl yielding trichloroethylene (3 : 5170). (For elimination of HCl by chemical 
means such as alk., NH 3 , etc., see below.) 

[E.g., C over pumice at 700” (161), over pumice eontg. Cu 2 (P 04 )i at 460-500” (162), 
over Th(b below 300” (16.3) cf. [164), over BaGl 2 at 300” |]65|, over bone char at 300-3J0” 
(166), oyer activated carbon at 20(>-800” (167), 260” (108) (note yield diminishes with 
increasing temp. (233)) or 500” (169), or over suitable cat. (148) loses HCl yielding tri- 
diloroethylene (3: 5170). —Note also that pure C on long expoeure to u.v. light loses HCl 
MmdeciiLirly yielding (159) l,l,2,3,4,4-hexachlorobutene-2 (3:1945), m.p. 80”.| 

[C + acetylene over cat. at 250” loses HCl yielding (167) trichloroethylene (3:6170) + 
vinyl chloride (3:7010); G with MeOH over Al^a at 280” loses HQ yielding (170) tri- 
chboroethylene (3:5170) + methyl chloride (3:7005).] 

Dehydrogenaticm. [C with air over pumice eontg. CuCTb at 430-450^ (171), or with 
Qi over activated carbon eontg. CaCh at 300-320” (172), or withhestachloroethane (3:4835) 
tmt Cat. at 200-400” (173) loeeS its two hydrogenatiQiui yielding tetrachlaraethyiette 
(3:5460).] 
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{C wHh Hi over Ni at 100*^0* 074)1 or C with 
aq. 07SI 076) or Zn + aq. (176) (177), or C with aoetylooB am hj^drogoiiatiog «at 
(nuh li Ni) oo activated eaibon at 350” (178) prelerabiy in pi». of aq. vapor (179> or 
on elaolvolytiQrediiet&. in prea. of ZnCh (236) (^} loeec from each earltt atom 

yielding a inixt. (3:6030) of the two atereolBomerie l>dicldamtbyteM.^Noto that 
C with Zn in ale. yielda (180) aoetylene.] 

(hddatlon. [C with air in ultra-violet lij^t yields (181) (182) dkhloroaeetyl cUoride 
(3:6290) (or in pres, of aq. dichloroacetio acid (3:6208)), aeeompanied by whjiII amia. of 
oxalic Boid and an octachlorobutanej m.p. 81”. (Note also that pure C on hog exppsuie 
to U.V. light losea Hd bimdlecularly yielding (159) l,l,2,3,4,4^exaehlordbilteiifr^ (3: 1M5}, 
m.p. 80”.)] 

[For b^vior of C with GrO|/HsSO| (183) or over hot CuO (181) see indio. ids.] 
BaHAViOR WITH Halogens 

Flnorintthm. [C with Fijms at 50” for 14 hrs. gives (185) l-fluoro-l,lA^tetinQU(ir(>- 
ethane, b.p. 115.M16.5” ^ 1.6218, tid « 1.4487, and l,Zdifluoro-ljl,2j2-tetraiddoro- 

ethane, b.p. 92-93”, m.p. 24-25°, together with various other prods. — For fiuoiination 
of C with SbF| + see (186)).J 

Chlorination. |C with GU (139) in CGII 4 soln. (187), in u.v. light (18B) or X-radiation 
(189), or over activated carbon at 300-400” (190) (191), or in liq. phase at 60-70” (192), or 
with Fe at 20-80” (192), or with AlCk at 20-100° (192), or under reflux at 120” (80% y^ 
(193)), or 6 with anhydc. FeGla on htg. in s.t. (164), or even G with aq. bleaching powder 
(192) yields hexachloroethane (3;4835).| 

Behavior with H8SO4 

C with fumg. H 1 SO 4 (65% SOi) in pres, of HgSOi at 50-60” readily gives (198) (yidds: 
70-73% (196), 32% (196), 30% (197)) glyoxal sulfate, OBSOsCH-GHOiSChi [Beil !»- 
(818)1, ndls. from QSOaH, m.p. 176-177” (198), ndls. with 1 AcOH, m.p. 121-122” from 
AoOH, the solv. of crystn. being lost completely in vac. over NaOH (199). 

Behavior with Alkaline Reactants 

C under influence of many alk. reactants loses 1 mole HCl; this reactn. is used for the 
manufacture of trichloroethylene (3:5170) (see also above under pyrolysis of C) and also 
by titration of the HC!1 or estimation of chloride ion formed as a diagnostic test for C (see 
below). 

C cm htg. with aq. alk. or alk. caibonates (200) in pres, of tetraethylene dycol as promoter 
(228) or with aq. Ga(OH)s or alk. (»rbaiiates (200) (201) (234) (114) (for test of Ger. 
171,900 (200) see (202) (120)), or C with ale. KOH (203) cf. (122) or ale. NaOEt (203), 
loses 1 mole HGl yielding trichloToethyleiiie (3:5170); note that in use of ale. alkali, diatn. 
gives the oonst-boilg. mixU of EtOH with trichloroethylene, b.p. 70-71”, from which latter 
is separated by washing with aq. and subsequent drying over CaCls (203). 

G with EtOH/NaOH or EtOH/NaOEt (204) cf. (205), or G with 1 \ EtOH/KOH in 
xylene (110), instantly and quant, splita out 1 HCl at room temp.; note that this does not 
occur with ciMlidilQroeth^ene (3:5042), (ratis-dicfaloroetbyleDe (3:6028), trichloroethylene 
(3:5170) or tetmehloroethylcme (3:5460), chloroform (3:5050), or carbon tetraeUoiide 
(3:5100), but does occur in analogous fashion with pentachloroethane (3:5880) (110). ^ 
^or rate of reactn. of C with KOH in 95% EtOH at 90” see (208).] 

Note, however, that G in acetone with excm standard alk. refluxed 3 hiO., then naidual 
alk. tit rated back, uses 6 equivalents of alk. (207); this suiprising result ia presumably to 
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be aiWbated to liTdrolyiu of C to ^lyoiil fdloirad diapKi|ioition>tidn of latte to aodioiD 

^jjeolatei cf. (208). 

C with idid KOH on htg, ywldi (203) dichloroethyteDe (3:5030), trichlmethylenfi 
(3:5170), tetraohloroethyleiifi (3:5460), together with a spontaneoiuly inflammable gu 
whidi may be chloroaoetyleiie (3:7000). — C with anhyd. KOH in xylrae at 80” under Ni 
gives (200) a little diohloroaoetylene (3:5010) (may be carried out aa a lecture experiment 
(209)). 

Bbhaviob of C with NHi and AiuMBa 

(C with exoesB NHj gas in pres, of aq. (210), or with aq. NH 4 OH htd. under prese. (210) 
(120), or with liq. NH| at -40” (211) (212), or with dry pyridine on reflux (182) loses 
Ha giving (yields: 02% (211) 02-96% (210)) trichloroethylene (3:5170).] 

[C htd. with aniline + aq. Ca(OH)i at 140-190" under press, yields (213) a mixt. of 
the calcium salt of AT-phenylglycine and J^-phenylglycinc anilide, cf. ( 122 ); since this 
reaction really involves conversion of C by loss of HQ to 1 , 1 , 2 -irichloroetbylene (3:5170) 
and leaotn. of latter with aniline see 3:5170 for details.] 

0 with excess phenylhydrasine on stdg. at ord. temp, evoh'es Nr, ppts. phenylhydrasine 
hydrochloride, and yields CrHg ( 110 ); the full mechanism of this behavior seems never 
to have been established, but the same three prods, are also similarly obtd. from penta- 
chloroethane (3:5880) and hexachloroethane (3:4835). 

[For rate of reaotn. of C with piperidine in 95% EtOH at 90" see (206).] 

Beuaviok of C with Metals 

[For survey of action of C on various common metals (214) (215) in pres, of moisture 
( 2 U) see indie, refs.] 

C with Na or K or their alloys may Qike many oilier polycliloro compounds) explode 
under certain conditions [for extensive studies of this behavior including sensitivity to 
mechanical shock see (216) (217)]. 

Behaviob of C with Metal Salts 

[C with AlQi at 110 ” undergoes partial rearr. (218) to the isomeric l,l,l, 2 -tetrachlor(>- 
ethane (3:5555). — C with freshly prepared anhyd. AlBra on htg. below b.p. of C yields 
(219) 1,1,2,2-tetrabromDethBne (acetylene tetrabromide) (Beil. 1-94, 1 l-( 30), lr( 66 )l.] 

C with N/15 AgNOs in 95% EtOH shows no reactn. even after 12 hrs. at 90” (206) cf. (80). 

MISCELLANEOUS 

[C does not react with excess Hg di-p-tolyl ( 220 ). — C with excess GBHbMgBr yields 
1,1,2,2-tetraphenylethiine [Beil, V-739, Vi-(37l), Vr(673)] (221) cf. (222).] 

COLOR REACTIONS OF C 

(B Widi cydopentanol (1:6418). C (1 drop) with cyclopentanol (2 ml.j -h trace solid 
NaOH, boiled 25 secs., cooled, acidified with AoOH or 85% H2SO4, stood 1 min., shaken 
gives (224) green color. [Note that this same response is also shown by 1 ,1,2-triohloro- 
ethylene (3:5170) but not by methylene diebloride (3:5020), CHCli (3:5050), CCU 
(3:5100), ethylene dichloride (3:5130), pentachloroethane (3:5880), cis- (3: 5042) or 
bvms- (3:6028) 1,2-diobloroethylene, or tetrachloroethylene (3:5460); for sensitivity 
for C see (224).] 

Willi pyridine + NaOH (Fujiwua reagt) [For detn. of C with FujiwaiB reagt, see 
( 111 ); for relative sensitivity of Fbjiwara reagt. to C as oampaied to CHCU (3:5050), 
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COI 4 (8:5100), l,l> 4 mUaNetluiie (3:5380), triAhnttltfliM 0:517D), aai tatm- 
BhloraethykiM (8:6M) mb (100).] 

WUh nHtO^CaCI. Note that 6 with NHiOH/Ond don nol ^ bhto iMit* 
6 min. (225) (dif. from pentaehloroethane (3:5580) q.T.). 
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(1871). (2) Mftthewfl, J. Am. C/wm. .Sac. 48, 66» (1926). (3) LeoRt, Rsc. (rv*. ehm. H 684, 
626, Note 28 (1026). (4) TimmermaiiB, JiiiJl. soe. ehim. Bclff. 17, 334-348 (1014) j Cent. Mi, 1 
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Purvw, /. Am. CAem. See. U, 428-429, 755 (1939) . (198) Ott (to Chem. Fabrik Weiiert«r>MMr), 
Ger. 362,743, Nov. 2, 1922; Cmf. 1922, II 743; C.A. 18, 991 (1924). (199) Fueher, Toobe, 
Bar. M, 860-850 (1920). (200) Conaortiuin fOr Elektroahsm. Ind., Gar. 171.900, June 18, 1900; 
Cant, ma, II 671; Ger. 208,834, April 8, 1909; Cant. INI, 1 1785; C.A. I, 2210 (1909). 

(201) MaelfUlaii (to Niacara AUuU Co.), U.8. 1,397,134, Nov. 16, 1921; Cant. UN, IV 941; 
C.A. 18, 666 (1023). (202) Sbapalov, Oobromil'aluya, TVant. Stale /nri, Applied CAem. ((7u8.8.11.) 
24, 07-77 (1936); C.A. N. 7272 (1935). (203) Sutry, J. Sec. CAam. Ind. U, 460-462 (1916); 
Cant. IMf, U 800; C.A. 19. 1942 (1910). (204) Ward, J. CAam. See. IIN, 2144. (206) Taylor, 
Ward, J. CAem. Sec. 1134, 2003. (200) Fetrenko-Kritaelienko, Bar. 01, 853 (1928). (207) 
Uuntreae, Henhberg, unpubllahed resulta. (208) Conaortium Mr Elcktrochem. Ind. Ger. 
257,878, Maieh 22, 1913; Cent. 1118, 1 1373; C.A. 7, 2836 (1913). (209) Meta, J. praAt. CAem. 
(2) 188, 142-144 (1932). (210) Compacnie dee Producta Chimiquaa d'Alaia et da la Comargua, 
Ger. 851,463, April 7, 1922; Cent. IIN, IV 154; not in C.A.; Brit. 132,755, May 14, 1919; C.A. 
14, 286 (1020): Guyot, UB. 1,343,710, June 15, 1920; C.A. 14, 2344 (1920). 

(211) Mkryaa, BbomiA IVudea ArmponaAega Fitiala Akad. Kauk UM, No. 2, 36-41; C.A. 87, 
6094 (1943). (212) Fogoeyan. Mkryan, Hum. 50,533. Feb. 28, 1937; Cent. INB, II 412; C.A. 
II, 8549 (1931). (213) Britiah OyeatuBa Corp., Ijorinatein, Imbert, Brit. irj.sAO, Feb. 2, 1922; 
Frenoh 527,554, Oct. 27, 1921; 8wiaa 93,570, Match 16, 1922; Cent. IIN, IV 761; C.A. 10, 1436 
(1922). (214) GowingBeopee, Anelpit It, 7 (1914). (215) Formunck, CAem. OAeor 8, 57- 59 
(1922); Cant. 1N8, II 976; C.A. 24, 4492 (1930). (216) Htoudingtir. Z. angeu. CAem. IS, 658- 
659 (1922). (217) Lenae, Meta, Z. gea. BrAwia-u. Spnngdaff. 27, 255- 258, 2D.Va9G, 337-340, 
373-376 (1932). (218) Mouneyrat, Butt. aoc. rAim. (3) M, 499-500 (1898). (219) Harlow, Roaa 
(to Dow Chem. Co.), II.S. 1,891,415, Dee. 20, 1932; Cent. Mil, 1 1682; C.A. 27, 1890 (1933). 
(220) WbitmarB, Thurman, J. Am. CAem. Bac. 81, 1497 (1929). 

(221) Binariii, Goar. cAim. tial. 87, 670, 675 (1027); Cent. ll», I 908-909; C.A. M, 673-574 
(1928). (222) Swarta, BuH. aoc. cAim. (4) IS, 146,168-170 (1019). (223) Raetry, J. See. Ckm. 
Ind. IS, 94-95 (1916). (224) Weber, CAam. Zfg. 87, 836 (1933); Cent. IIN, II 3889; C.A. 28, 
727 (M34). (225) Doughty, J. Am. CAem. Boc. 41, 1129-1131 (1919). (226) Phillipa, Kuae, 
J. Aeaoe. Official Apr. Chem. 27, 442-446 (1944). (227) Coyer, Halinemannian MorU/i^ 72, 
220-241 (1944); C.A. U, 3368 (1944). (228) Btroaacker, Amatuti (to Dow Cbem. Co.), 17.8. 
2,322,268, June 22, 1043; C.A. N, 114 (1944). (229) von Oeltingen, J. Jnd. Hyg. Toxicol. 19, 
399-403 (1937). (230) Rauaoher, Jnd. Eng. Chem., Anal. Ed. I, 206-2‘90 (1037). 

(231) Tiurikh, Ttmu. Slate Jnat. Applied Chem. (C.B.B.B.) 24, 77-80 (1935); C.A. M, 7272 
(1936); not in Cent. (232) Lehman, Rehmidt-Kehl, AreA. Bgg. Bakt. Ill, 131-268 (1036); 
C.A. II, 477 (1937); not in Cent. (233) Yamoguehi, J. Chem. Sue. Japan 55, 1227-1231, 1232- 
1236 (1984); CM M, 4326 (1935). (234) Igi, J. Chem. Ind. Japan U, 1217-1237 (1920); CM 
18, 2273 (10211. (235) Aekenaay, Vogelaohu, Z. Eleklmehem. 15, 773 (1009). (236) Aten, 
CAam. Wtekblad 12, 352 (1922) ; Cant. MN, III 984; C,A. 18, 3693 (1022). 


8:57S5 lil-DK^OROPROPANOL-S C|H|OCh B«iLI-868 

(^,8-Diiihloiouopiopirl aloohol; CHg— CH— CHOg li— 

diehloninetiiyliiwthyl-imrbiiid OH 1^(883) 

B,P, 146-148* at 7U nm, (1| Dg - 1R834 (1) 

Modsntely aol. aq., very boI. ale., ether. 

[For jnqm. of C from diehlomacetaldehyde (3:5180) with MeMgBr in dry ether (57.4% 
yW) Bee (1); from l,l-didiloropn)panoDe-2 (wMym.-dichlaroBeetane) (3:5430) with 
anbydrouB aoeteldehyde + Al(OEt)t in dry ether (45% yield) see (2).] — [Note the 
lewotatory etereoiaomer of C, b.p. 146-148*, (ajp > —0*, has been obtd. (64% yield) 
trem wiiyiii.-diohlaroBiieteine (3:5^) by reduction with yeast (3).] 
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UQUIDS imH Z)f>US 

(For bdumor d C with Nwrast in olo. or ether mo H).] 

[C wMh pareforniBldebyde + ZnCIi give* <H&A% yield (5|) fonnaldehyde 
diahloroiaiipnvyl)uetBl {Beil. I-67S], b.p. 81 ^ at 0.2 mm. (4f.j 

dtll-OiddoniMpropyl bazotte: oil, b.p. fl2-M* at 0.16-0.17 mm. (4). (nimi C 

with Baa refluaed 4 hn. at 160° (80% yieid (4)).| 

AH-DidiloralKifroiijI carbamate: unreported. [Note, however, that the eotnap. 

deriv. of levorotatoiy C (obtd. with caibamyl chloride in ether) haa m.p. 61-63° (3).] 

■:iTfl (1) Wobl, Roth. Rer. M, 217-218 (1907). (2) Nord, Gar. 484.72B. Oct. 6, 1820; CwW. 
UM, n 28tfi. (3) Sen. J. Indian Ckm. Soe. 1, 1-8 (1024/26); CnK. IMI, 1 687; C.il. IP, 816 
(1026); RiOcAtm. Z. Ul, 51-63 (1924); CM. IKM, II 2272; C.A. 10, 8277 (1026). (4) W<A1, 
Rer. 41, 3606-3608 (1008). 

3:5760 S,8,8-TlUCHLORO-l,2-BPOXYPROPAire C|H|(X3| 
(u,u,w-'iyichloropropylene oxide) CljC— CH— CHi 

V 

BJ>. 149° at 764 mm. (1) = 1.4921 (4) 

149° at 780 mm. (2) 

49° at llmin.(l) 1^- 1.495 (5) 

46-45° at 18 mm. (2) 

41-42° at 10 mm. (3) = 1.4962 (5) 

39- 40’ at 11 mm. (4) 

ColorlesB mobile liq. with sweetieh aot unpleasant odor suggesting epiehlorohydriii 
(3:53S8). [Note that C was at first |t) erroneously supposed to be l,lpl-trichlaFoaeetoDe 
(3:5620).) 

[For prcpn. of C from chloral (3:5210) (1) (2) |4) or chloral hydrate (3:1270) (3) with 
diazomethane in ether (yields: 64% (2), 48% (4), 47.5% |3)) see indie, refs.] 

C does nai (2) react with aq. o-nitrophenylhydrasine HCl or with aq. semicarbaiide. 

[C with 5 pts. cone. aq. HCl evolves heat and by ojiening of epoxy ring yields (2) 1,1, liS* 
tctrBcliloropropanol-2 (3:9036), b.p. 9,5-96® at 17 mm. (2). — C with AcjO -|- trace 
Hublimed FcClg gives (2) in analogous fasliion 3,3,3-lrichloro-i,3-diaoetoxypropane, b.p. 
126-128® at 16 mm. (2).] 

jC with alcohols gives (3) corresp. alkoxymethyl-hemiacetals of chloral.] 

[C with MeMgl in dry ether at —15° gives (59% yield (4)] l,l,l'triGhloro^iQd(q)ropBnbl- 
2, ndls. from pet. ether, m.p. 54-55° (4). C with MeLi in dry ether at -75° gives (65% 
yield |4)) l,l,l-trichlorobutaDol-2 (3:5955).] 

8:6711 (1) Schlotterlwck. Btr. 48, 2561 (1909). (2) Arndt, Amende. Ber. il, 1121-1122 (1928). 

Meerwein, Dersin, Buriieleit, Ber. 68, 1002-1U03. 1005-1009 (1929). (4) Gilmas, Abbott, 
J Org, Chem. B, 227-228 (1943). |5) von Auwers, Ber. 68, 1310 (1929). 

3:5765 MBTHYL d-CHLOROFROPION ATE C^HtOsCI 6611.0-350 

ClCH].CHt.CO.O.CH| Hi— 

IIi-(337) 

B.P. 148-150° It 780 mm. (I| Rf -= 1.1634 (7) 1 ^- 1.4365 (7) 

40- 43° Bt 10 mm. (3) i)i> - 1.1874 (I) nj,* - 1.4819 |I) 

[For pi«pn. of C from d-dilDtaprapinnic ac. (8:0460) by ecterifioBtian with MeOH + 
Ea see (2) (3); from Bciylio acid cUoride (3:7153) + MeOH me (2| (4), from mtthyl 


Boil SJf. 3868 

- L4787 |4) 
r£- 1.4768 (6| 



aiATW-aisns 


OmBlON B, flBCnON 1 


m 


Boykie (1:3026) bjraddn. of HClHe (D^fram aoTkaitille 4- HCStojSndiliiniiMvkiiitiilB 
foDmnd by metii. witiii UeOH (96% yield (5|) eee (6).| 

[Note that the b.p. of 166-167* reputed ^ (4) ha been ohancteiieed u emneoue 

(3) nil 

0 on htf. with diethylaniline at abt. 200* ^vm (1) (78% yield (3)) methyl aoiylato 
(1:3026), b.p. 80* (U. 

(For etudy of eoid hydiolyeu of C sm (6).] 

t!8NS (1) Moureu, Murat, Tampier, ^na. cMm. (B) 16, 244 (1921). (2) Mounu, ^na. Mm, 
(7) 3 , 170-171 ( 1894 ). (3) Splth, fipitiy, Str. 18, 2276 (1926). (4) Henry, Cimpl. rend. 181 , 
114 (1886); J. pnK. Chem. (2) 81, 127 (1886). (S) Britieh (to l.G.) 362,802, Aue. 0, 1931; 
Cent, im, n 2668. (6) Paloinaa, Ser. 74, 1866-1870 (1941) ; C.A. M, 5413 (1942). (7) fMdan- 
bcrg, Z. tdvnk Chem. A-ITI, 231 (1935). 


8:6770 CT(3A)HEXn. CHLOROFOBHATB CrHuOiQ Beil. S.N. 109 
(pyclohejgrl chluocarboiiate) C|Hu.O.(X).Cl 

B.P. abt. 160* dec. (1 ) - 1.1260 (1) 

87.6° at 87 mm. (1) 

78-83° at 18 mm. (2) 

[For prepn. from eyclohcxanol (1:6416) -h phoegenc (3:6000) eee ( 1 |; for appb'eation 
in prepn. of textile auxiliariee eee (3).J 

(0 CycUheiyl cerbamate: from C -I- cone. aq. NH 4 OH; m.p. 110 ° | 2 ). 

1:6779 (1) Kretov, Bakakiiia, Zhur. Priklad. Khirn. 8. 809-816 (1929); C.A. 84, 1998 (1930); 
Cent. 109, I 2870. (2) Fuynl, Montaime, Bvtt. eoe. diim. (4) 87, 862 (1920). (3) French 
731,405, Sept. 2, 1932; Cent. UIS, 1 313. 


8:8778 l,lJ>ICHLORO- 8 -HBTHnj>ROPANOL -8 C 4 HrfX!Is 
(i<na](m.-Dichloro-(er-butyl alcohol, 
diofaloramethyl-dimethyl caibinol) CHa— C— CHCli 

J)H 


BeU.I-3B2 

Ii- 

1*— 


BJ>. 

161* (IJ 

16a6*atT(»nm. ( 2 | 
143.5* (3) 

62* at 10 mm. (4) 
88 * at 6 mm. (4) 


ILP. 

+ 8 *^ (4) D? « 1.2363 (4) 
dS <= 1.2507 (4) 


nS - 1.4598 (4) 


| 8 «e aln ihe imfuric l,^iMaro-2^mdhylpropand-2 (3:5077).] 


PREPARATION OF C 

[Par prepn. of C from l-chloro- 2 -methylpropenc-l (0,/9-dimethylvinyl chloride » " iso- 
crotyl ehloride ”) (3:7120) by oddn. of HOQ with Cl| + aq-, aq. HOGl, or even alkyl or 
alkoiyl hypochlorites as directed see (2) cf. |5) (3).] 

[For prepn. of C from a,[i-diehloroficetone (3:5430) with MeMgBr in ether see ( 1 ).] 

[For prepn. of C from ethyl dichloroacetate (3:5850) with MeMgBr (74% yield <4)) 
or MeMgl (63% yield ( 6 )) ef. (4) or from methyl dichlcraoetatc (3:5655) with MeM^ 
(7) see indie, refs.] 



98S 


uqtnse mtE Dr>i>u 




odemigal maxyiioiB. ow ^ 

WUhtaflqgaibntfiBti. C does wit (1) naM with aq. fid. — C wniMf |4) be 
Iped to the eomap. aldeihyde, vis., o-bydnnjQSQbutytaldeiqNle {BeQ. 1420, lr(871)L 
either by sq., sq. NatOO), aq. CoCOi, or aq. PbO. 

(C with 6 N ato. dc. NHi in s.t. at 100’ as directed gives <B) 2,2,S,64etisai6tli^dD9dMK 
pyrasine, ni.p. 83-84° (8| (0).] 

Widi organic raaetanta. [For behavior of C with MeNHt yieldmg a prod, of oon^ 
GufinNi see (8).] 

fC with MotNH in C|Hi in B.t. at 130° not ody introduees the dimethylaininp ipenp 
tor one chlorine but alao ringdosee with loss of HCl giving (62% yield (8)) l-(dimeth|yt 
ainino)'2-methyI-],2-epoxypropaiie (a,a-dimethyl-a'-(dunethylaininojethyliwoikls), b«|i. 
28-30° at 13 mm., - 0.8725, ni?-’ > 1.4216 (81.) 

tt-Hydnsyisobulynldshyde di-d-naphthylacetal [(CHj)t^(GH)CH(OA«BT)ils 

(ThiB*6^. wUch might be expected from C with sodium jawaphtholate is uo w pcrtail; 
note that l,34iehloro-2Hnetl9lpropanoI-2 (3:5977) with aodium /Miaphlfaoiate ghws 
tiw eorreap. di-4-napbthyl ether, m.p. 1S1-152’.| 

— iiiijpm.-DlililorD-ter-biityl acetate: unreported. 

uiiqpn.-Dkhloro-(er*butji benzoate: unreported. 

iiiupm.-lKchloro-(er-butyl p-nltrobenzoate: unreparted. 

uiiapm.-Dichloro-(er4ul7l 8,6-dinltTabenzoate: unreported. 

— iinsym.-Dichloro-fer-butyl carbamate: m.p. 122° (7). [Ptepd. from imairM,- 
dichlaro4er-butoxy MgBr by treatment with phosgene (3:5000) fdiowed by KH/)H 
(7).] 

3:6771 (1) Henry, CorniX. rend. 142, 131, Note 1 (1906); SnO. m. chtm. Helg. 23, 159-166 (1900): 
Cent. 1103, II 1178-1179. (2) GroU, Hearne (to SbeU Development Co.), V.S. 2,000,303, Nor. 
10, 1936; Cent. 1087, 1 415.1; ir.A. II, 419 (1937)] N. V. de Bataabehe Petroleum Meatadumi), 
Brit. 437,67.1, Ort. 31. 1935; Ceni. IIM, II 2237; [0.4. li, 2199 (1936)]: Pleneh 797,629, Menh 
19, 1935; Crnl. 1336, II 2227; C.A. H, 1067 (1936). (3| Oeconomidee, Cmpt. rtnd. It, 1987 
(1681). (4) Avy, Bull. me. dam. (4) 41, 12-18 (1931). (5) Burain, Ileanie, Ruet, Ind. Btif, 
Chen. 33, 385-388 (1U41). (6| loeitch, J. Bum. Phy*.^hem. See. II, 1651 (1906). (7) Yodw, 
J. Am. Chem. Soc. 46, 478^70 (1923). (H) Avy, BuU. me. darn. (4) 41, 614-622 (1931). f9> 
Conant, Aston, J. Am. Chem. Sec. 66, 2788 (1928). 


3:8776 2,a,^TRICm.OROBlHAHOL-l aiC.CHiOH ChHdXni Beil I -888 
(|8,6,6-1Vicliloroethyl oleohol) li-(170) 

KS87) 





H.P. 

151’ 

cor. 

(1) 

18° (6) 

161° 

at 787 mm. 

PI 

17° (0) 

151° 

d. dec. 

(31 


149.5-150.5° at Til mm. 

(41 


140-150° 

at 700 mm. 

(4) 


148-150° 

at 790 mm. 

(51 


111° 

at 170 mm. 

(6) 


04-07” 

at 196 mm. 

P) 


67-88° 

at 26 mma 

(71 


58-60° 

at 16 mm. 

(8) 


65-50° 

at 11mm. 

(») 


58-54° 

at 10 mm. 

(10) 



i)S.1 - 14500 (2) 



a:AnS 2,2.2 -TmCHlX)RO£rrBANOL-l 754 

ColorleB when pure, but slightly brown if dutifled at ord. press. ~ Sol. in 12 pts. aq., 
yol. with steam; miscible with ale. or ether. — Solid is very hygroscopie. 

£ IB an important pharmaoeutical. — [Although full oonBideration of its phumaoology 
is beyond the scope of this text, for studies and reviews of this aspect see (11) (12) (13) 
(14) (40),] — C in the organism is in part excreted (15) (16) as ur^oralic acid [Beil, 1- 
620). 

PREPARATION OFC 

C is readily obtd. from tiichloroaoetaldphyde (chloral) (3:5210) by various types of 
reducing actions which are able to effect reduction of the aldehyde group without serious 
interference with the halogen atoms. 

By use of vsrknis ilcoholates. [For prepn. of C from chloral (3: 5210) with Al(OEt)i in 
abs. Eton (yields: S5% (17), 34% (3), 80% (18)) ( 6 ) (10) (16) cf. (23) see indie, rofs.; with 
A1 isopropylate in isopropyl ale. (20) in pres, of acetaldehyde (yield 72-87% ( 21 )) see indie, 
refs.; wi^ C|H(OMgBr (9), (CHi) 2 GHOMgBr (9), or other metallic isopropylates ( 22 ) 
see indie, refs.) 

By use of RM^. [For formn. of C from chloral (3 ; 5210) during reaction with MeMgBr 
(24), with EtMgBr (25) (4), with iso-AmMgBr (4), with cyelnhexyl MgBr (26), and various 
other RMgBr epds. (7) (25) (yields: 65% (25), 50-60% (4), 42-52% (26)) see indie, refs.) 

By use of metal a%ls. [For fonnn. of C from chloral (3 :5210) by use of ZnEt 2 ( 2 ) 
(27) or AlEtg cpd. with ether (88.5% yield ( 8 )) see indie, refs.; note, however, that SnEti 
is not ( 8 ) effective.) 

By phytochemicsl agents. [For prepn. of C from chloral (3 : 5210) by reduction with 
fermenting yeast see (28) (5).] 

By mlic. methods. [For fonnn. of C from urocliloralic acid [Beil. ,1-620] by hydrolysis 
with dil. mineral acid see ( 1 ); fur formn. of C in small amts, from EtOH CI 2 see (26).] 


CHEMICAL BEHAVIOR OF C 
With iNORGAinc Reactants 

Oddatioa. C reduces Fehling’s soln. on warming ( 2 ). — C with fumg. HNOi is oxidised 
to tricUoroacctic add ( 1 ) ( 2 ). 

Behavior with alkalieB. [C in cone. aq. NaOH first dissolves then givee a white ppt. of 
Na deriv. (33). — C with aq. KOH dissolves and soon afterward reacts vigorously yielding 
f2) various prods, induding chloroacetic acid (3:1370), i9,^,i9-trichloruethoxyacctic acid 
[BeiL 111-233), m.p. 69.5^ (2), and formic acid (1:1005).] 

Behavior srilh inorganic acid dilorides. |C with PCI 3 evolves HCl and yields (27) 
fni-( 5 iA^trichloroethyl) phosphite, b.p. 263°, no formation of 1,1,1,2-tetrachlurocthane 
(3:55U) being evident. — C with PCU at 140° evolves HCl yielding (27) 
triohloroethyl) phosphate, m.p. 73-74° (sublimes without decn.) accompanied by a trace 
of 1,1,1, 2-tetrachloroethaiie (3:5555).] 

[6 with S(K9| gives (30) hu-(^,i9,/9-trichlorocthyl) sulfite, b.p. 139.5-140° at 5 mm., 
m.p. 6-7°. — C with 8 C^Cl 2 in pyridine at 100 ° gives (30) bis- (^,j9,^-trichloroethyl) sulfate, 
m.p. 118,6-119.5° oor., also obtd. (30) by oxidn. of the preceding sulfite with acid KMnOi 
in BoetoneJ 

Behavior with AJBri, [C with AlBrs in CS 2 (31) (32) undergnea replacement of chlorine 
by bramine yielding aoc. to conditions /9-bromo-^,^-diGhloraethBnol, m.p. 17.5 (32), m,p. 
17.5° (32), or AjS-dibramo^-chloroethanol, m.p. 50°, b.p. 80° at 8 mm. (32).] 
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»ums 


* Wna Ohanic Riaoiuri 

(Sw iJw beloir nndar deriTativH.) — [C wilb i&HipelluaB in h^tnn (38), i»-9nCA 
|31), or awtone (33) (but not in ether (38)), yields dAMrieUaraetlqd nietM flthnr, bj). 
36-36° St 16 mm. (33).] 

iC with 2,3^ehlorodioxane'l,4 (3:0106) gives (50% yield (18)) 3-dil(Wh3<(6,d,^ 
triddoroethDzy)diosane-l,4, m.p. 77-78°.] 

[C with BEti at 150’ evolvee CiH| and gives (44% yield (8)) 5,6id4rieUonethyl di* 
•thylbarate, GCltCHiOB(CiHi)], b.p. 78-79° at 12 mm. (8).] 

/Pp^i^-TrieUatoediyl acetate: oil, b.p. 167° al. dee. at 736 nun. (2), 71° at 1&3 nun. 

(2), 88^1° rd5), 0? = 1.4230 (36), ng « 1.4601 (35). [F^ C with AeQ in a.t. 
mt 130° for SGveral hrs. (2).] 

. |8,/9||9-Tiichlf)roetliyl benzoate: oil (29), INotOi howevcTi that no odOBtante ere 

reported in the literature.] 

. (9 /9,^^-TriGhloroethyl m-nitrobenzoate: m.p. 75° (29) (26). [From C + m-nitro- 
benzoy] chloride + aq. alk. (29).] 

(D 5,^^-Trichliiraethyl ^-nitrobenzoate: m.p. 7r (28) (25). [From C + p-nitrobenioyl 
ohloride + aq° nlk. (28).] 

(D di|9|/9-Trichloroefhyl 3,6-dinitn)benzoate; m.p. 142-143° (25). 

(0 ^,^,^-Trichloraethyl carbamate: m.p. 6i-65° (28) (36) (37) (38), 64° (39). [From 
C (1 mole) with carbamyl chloride (1 mole) in dry' ether (28) (note that C with eneeB 
of carbamyl chloride gives (28) ^,^,/9-trichloroethy] allophanate, m.p. 182-183°), or 
from C by treatment with phaegenp (3:5000) Mowed by NH| (37). — Notr that 
this prod, comprises the hypnotic pharmaceutical known as Voluntal.’* It abo 
forma molecular cpds. with various other iiharmaceuticals; e.g., Vduntal,'* m.p. 
64-65° + pyramidone (2,3-dimethyl-4Klimeihylainino-l-phenyl-pyrBBolone^) [BeU. 
XXV-452, >OCVi-(672)], m.p. 108°, give a 1:1 mol. cpd., m.p. 75-76°, known as 
Compral for f.p./compn. data and diagrams on this (and similar aystems) see 
(39).] 

^,^,^-Tiuhloroeihyl A^-pbenylcarbamate: m.p. 87° (39). [For f.p./oQmpn. data 

and diagrams of this prod, (also knoaii as i^-^phenylvoluntal) with antipyrine, etc.^ 
see (39).] 

0 0,(1,/1-Trichloroetbyl iV-(a<4iaphtbyl) carbamate: m.p. 120° (7), 119° (26). [From 
C + o^naphthyl isocyanate at 120-135° for 2 hia. (7).] 

1:1175 (1) von Mering, Z. p^]/aiof. Chnn. $, 487 (1882). (2) GorsBroUi-Thurnlackh, dnn. Hi, 
64^8 (1881). (3) Chalmers. Orv. Si/ntAcmis, Cell. VoL 2 (let od.). 598-601 (1043); II, 80-84 
(1935). (4) Jotoitche Bwi. FAyt.-C/tan. Soc, Si, 44^6 (1904); BuU. toe. dim. (3) 34, 
.329-330 (1905). (5) Lintner, LUers, Z. phyM. Cham. 88, 122-123 (1013). (6) Callen (to 
Winthrop Chem. Co.). U.S. 1,725,054. Aug. 20. 1029; [Cent. 1212$, I 434]; CJL. H, 4709 (1929): 
Ger. 437,160, Nov. 18. 1926; Ceni, 1937, 1 802; not in C.A.: Brit. 286,797, AprU 5. 1928; tenl. 
1138, I 2750; C.A. 38, 395 (1029). (7) Dean, Wolf, J. Am. Chem. &oe. IB. 332-333 (1086). 
(B) Meerwein, Bins, Majert, Sonke, J. pnki. Chem. (2) 147, 236, 243 (1936). (9) Ctdlsen (to 
LG.). Ger. 665,157, Nov. 26, 1932; Cmi. 1913, 1 1514; C.A. 37, 992 (1938): Brit. 384,166, Dec. 
22, 1032; Cmt. 1911. 1 1351; [C.A. 37, 4240 (1033)]. (lo) Nakai, BioiAem. Z. 113, 272 (1924); 
Cent. 1986, 1 637; [C.A. 19, 2807 (1925)]. 

(11) Case. AfMtheeiolotnt 4 , 623-527 (1943); C.A. Ig, 3352 (1944). (12) Lehmann, Knight, 
Am. /. Med. Sei. 197 , 639-646 (1939) ; C.A. 34 , 3365 (1040). (13) Lehmann, Knight, /. Phama^ 
ed. a, 463-465 (1938) ; C.A. II, 4321 (1939). (14) Molitor, RohinBon, AneriAeria and AnoMa 
17. 258-263 (1938); C.A. 92, 9260 (1938). (15) Akamatsu, Wssmuth, AreA. expU. FolAel. 
Phamakd. 99 , 108-116 (1923); CerU. 1993 , UI 1185; C.A. IB. 112 (1924). (16) Klllti, Z. Bid. 
91 , 161. (17) Meerwein, Brhmidt, Ann. 444 , 231-234 (1925). (18) B5enken, Tdlegen, Phisie. 
Bep. <rav. cAi'm. 17 , 74 -75 (1038). (19) Meerwein (to F. Boyer Co.). U.S. 1,672,742, Feb. 9, 
1036; CeiU. IIM. 1 3627; [C.A. 99 , 1243 (1926)]: Bril. 235,684, June 27, 1926; [CerU. IM, H 
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1097]; CJL M, 017 (1828). <20} CaUien (to LO.). Oir. 488^1, Job. 15, 1880; CitU. tm I 
8104; [C.^. Hi 2140 (1930)]i BwIbb 120,888, My 10, 1988; Cut. IfH, 1 1741; CA. H, 862 (1929). 

(21) Nord, Ow. 484,728, OeL 8, 1028; Cut. 1020, Q 2845; not in C.i, (22) I.G., Brit. 870^, 
Uv 6. 1982; Cut. 1882. U 8808-8804; C.A. tl, 2801 (1988). (28) Dmmak, tfoiutoft. 47, 18- 
18 (1080). (24) KharaoBh, KleiBer, Martin, Mayo, J. rim. Cham. 5 k. 08, 2800-2307 (1941). 
(25) Gflioan, Abbott, J. Org. Chm. 8, 224-229 (1943). (20) Flouti, J. rim. Cham. Sue, 05, 
3H6(1943). (97) Dattero, Bull. *K. ehtm. (3) 48, 784-788 (1887). (28) WiOaUttar, Duiabarg, 
Bar. 50, 2284-2285 (1928). (29) AltMhUl, Mayer, Bar. H, 2758 (1808). (30) Sporiyniki, 
rinA Cham. Farm. 2, 243-247 (1935); Cut. 1125, II 2941; C.ri. 22, 6938 (1980). 

(81) Mfillw (to WJnthrop Chen. Co.), U.S. 2,057,904, Oct. 20, 1030; CjI. H, 112 (1987); 
not in Cant.; Kit. 300.581, March 3, 1932; Cant. 1082, II 770; [CjI. 27, 1803 (1033)]. (82) 
Bshrana, GOth, KOhn, Kayaer, Gar. 000,709, Jnhr 31, 1934; Cant. 1914, II 2285; [C.ri. 28, 7429 
(1934)], (S3) Maenrein, Berain, Burneleit, Bar. 82, 1000-1007 (1920). (34) Maerwein, Binf, 
rim. 404, 28 (1930). (35) Baum, Vogt, Haonion, /. rim. Cham. Sot. 01, 1458 (1089). (30) 
WOLititter, Straub, Hauptmann, litnek. mad. IFaehaehr. 89, 1051-1854 (1022); Cut. 1029, I 
1190; not in CJL. (37) F. Bayer A Co., Gar. 358,126, Sept. 4, 1922; Cant. 1922, IV 888; C.ri. 17, 
2172 (1023). (38) Mentaal, Pharm.ZmtnikalUU, 670-580 (1022); 04, 10-11 (1023); Cent. 1929, 
n 549. (39) PfcWar, Saydel, Z. phpaioi. Cham- 178, 81-90 (1928). (40) Burtnar, Lehmann, 
/. PhuDUKui. a, 183-182 (1038); CjI. 82, 0741 (1938). 


3:5780 d-CELOHOETHn, CHLOROFORMATB CiHAClx BeiLin.ll 
(jj-CMiToethyl cUoiocwbonnte) C9CHi.CHi.O.CO.Cl Illi— 

IQi-(lO) 

B.P. 152.5* at 752 nun. (1) - 1.3825 (1) ~ 1.4405 (1) 

Colorlefift lachrymatoiy liq. which fumea in air. — Insol. aq., bus. boI. ale., ether. 

[For prepn. from /a-chloroethanol (ethylene chlorohydrin) (3:5552) +phQflgene C3:5000) 
Bee Jl),l 

C on di^t warming with quinoline dec. at 41-42° into ethylene dichloride (3:5130) + 
COi ( 2 ). 

C is readily hydrolyzed by wann aq. or dil. alk. to ^hloroethanol (3:5552) + CO| + 
HQ ( 1 ). 

0 ^-Chloroefhyl carbamate: from C + 2 molea cone. aq. NH 4 OH; m.p. 70° (3) (4) (5|. 
[The value of 115° given in Beil. 111-11 is wrong (5).] 

0 ^-ChloroeUiyl AT-phenykarbainate: from C in CeHo added to CsHq aoln. of aniline 
(2 molea); after filtering off the pptd. aniline hydrochloridej the CcH( is evapd. ( 6 ); 
white ndla., m.p. 51° (3). [This deriv. on abort boilg. with dil. aq. or ale. alk. loaes 
HQ and by ring eloaure yields 3-phenyloxazcilidone-2 [Beil. XXVll-136], Ifta. from 
alc.,m.p.l24“|3M22°(7).l 

0 /jmChloroetliyl JV-p-tolycarbamite: white ndla. from m.p. 45° ( 6 ). [On tnat- 
ment with alk. this givea 3-(p-toiyl)oxaBolidone-2, white ndla. from ale., m.p. 01° 
16 ).) 

m ^^UoniBtliyl phenylcarbazate: from U on treatment with 1 mole phenylhydraiine 
in aq. pyridine; the red oil initully formed Boon aolidifiea and ia reoyatd. from CA; 
white ndla., in.p. 89° (8). 

S;IM (1) Nekraaaowi Eomlaaarow, J, prakt. Chm, (2) 131, 163 (1929). (2) Caird, AiV. boo. 
ekim, (53 I. 1060 (1936). |3) Nemirowiky, /. praki, Chm, (2) 31, 174-176 (1886). (4) Gar. 
387,908, Jan. 1, 1924; Cwt, IIM, II 403. (Sf Kuroda, CnU. 1937, II 243. (6| Adanu, Sagur. 
/. Am. Chm, Soe, U9 787-789 (1923). |7| Otto, /. pnkL Chm, (2) 44, 17 (1891). (8) Doa, 
/. Am. Chfffi. (S06. 48, 1962 (1926). 
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«:S78s MiM-nwuaaowmpm <x c^ha 

(A|S>lMdaandMl«qvl dloridB) ^Hj_Jj_^3ab 


B^. Ff. 

MX-Ua’cai.it7IOiiiiii.(U -6S° (U 1^-1.4690(6} ii|P - 1^4856 {6} 
106-161” itmiiiin. (6) -84‘ (6} « 1.478 (1) iiZ •• 14867 <1) 

87-88* It 104 mm. (61 

Cploilem liq. inaol. aq. [For oh u diy-deuing Bolvent m (2).] 

|For pKim. of C from l,l,14rii]hlorDpnipanol-2 (3:0846) via leutn. with FCSj and 
BOthm of Cii on this product ace (1); for ptepn. of C with l,l-dichI«oprc{ici»>l (3:n90) 
+ da -t- cat. at 0-30° in abaenee of Hiht aee (3) (4); from SiSiS-tcksUoropropene-t ^8346) 
bj addn. of Hd in prea. of 3% FeCli in a.t. at 50° for 60-100 bra. aee (6).] 

C with aq. or ale. NaOH or KOH for 3 hra. at 95° givea (93% yield (5)) l,l,2<tridikao> 
pippene-l (3:5396), b.p. 118° (6). 

3:1106 (1) Henry, Bee. Ovv. dUm. 34, 333-334 (IMS). (2) Sharp, U.3. 2,010,088. Ana. 0, 1906; 
Call. 1936, II 3850; C.A. H, 6440 (1935). (3) Cue (to dn Pont), U8. 2,007 A42. Nov. 2, 1031; 
Cent 1938^ 1 1218; C.A. 33, 104 (1938). (4) du Font Co. A Cam. Brit. 471,187, Ang. 80. 1937; 
Com. 1938, 1 1218; CJ. Ml, 958 (1088). (5| du Font Co. A Caas, Brit. 460,061, July 10, 1987; 
CaU. 1938, 1 1218; C.A. IS, 596 (1938). (6) Khuraacb, Roanin, Fields, J. Am. Clem. See. 13, 
2658-2560 (1041). 


99IL1.197 

Ir* 


3:0800 MErmTUCHLOROACETATB CsHACIi Bed. H- 208 

cijC.cxxJCHi ni- 

llr(189) 

BJ. FJ>. 

103.8° at 780 mm. (1) -17.0° (1) ilt” - 1.4874 (8J - 1.4072 (8) 

163’ (2) 1.4864 (7) 1.40717(7) 

102.3-102.0° at 765.1 mm. (8) 

160.0- 100.0° at 679mm. (4) 

02^64° at Umm. (5) 

44.0- 44.6° at Umm. (6) 

4&0-47.O‘ at Umm. (7) 


[For prepn. of C from trichloroacetic acid (3:1150) with MeOH at 60° (50-66% ^eld 
(2)), with MeOH + Hd at 50° (74.6% yield (2)), with MeOH + (9), with MeOH 

+ BFi.£ttO at 64° (78% yield |2)), or with MeiSOi in a.t. at 200° (10) see indie, refa.; 
from trichlaroaootamide + MeOH + BFj (5.3% yield) see (2); from “ tetrachloroethyli' 
dene tiichloroiBCtate ” [Beil. XIX-IOS] with MeOH aee (5).} 

[Few atudiea on hydrolyaia of C under vaiioua cireumatancea aea (11) (6) (7) (12).] 

[For qieed of reactn. with pyriitine at 18-20° aee (13).] 


1:98M (l) Hmmermans, Buff. see. c5t<n. Bdg- 31. 392 (1022). (2) Toole, Bowa, /. Am. diem. 
Biw.03, 1971-1973 (1937). (3| Sehiff, 2. tAynt. CAem. 1, 370 (1887). (4) SudboRnigh. Harm, 
J. Indian /nei. Sri. 5, 16 (1993); Cent. 1081, 1 296; C.A. 17, 665 (1923). (6) Anschfita, H ai d ai in . 
Ann. 359, 124 (1889). (6) SkraW, UomUih. 71, 298-308 (1938). (7) Falomaa, Sali^ KoMe, 
Sir, 73, 790-797 (1939). (8) Schjanberg, Z. phynk. Ckem. A-17S, 220 (1935). (0) Duinaa, 
Ann. n, 111 (1839). (10) Simon, Cempl. rend. ITS, 585 (1923). 

(11) Oliviar, Berger, Bee. hm. «Mm. 41, 642 (1921); 44, 643, 647-648 (1925). (12) Salmi, 
SiiMq>aa, Btr. 78, 1126-1131 (1040). (13) Tranov, AUtw, Orlova, J. Buu. PhyeriShm. See. 
91, 845-863 (1029) ; Cent 1039; II 2550; C.A, 34, 590 (1030). 
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8:5890 I.^BLOAOmOPraf-S-OL-l CH-CH-CHa GiHtOCa 


(rOilanMll^ aleohd) 


k h 


H 


BdLI-MB 

Ii- 


Hi(h4Mi]i« 


BJ>. 158.6* It 766 mm. (1) 


fli* - 1.1589 ID 
Df - 1.1681 ID 
Bf - 1.1790 ID 


- 1.4600 ID 
nfi* > 1.4641 ID 
iS - 1-4664 ID 


Low-bafllng 


RP. 146.8° at 746 mm. ID 


= 1.1693 ID 

- 1.1790 ID 

- 1.1760 ID 


i4> » 1.4578 ID 
= 1.4817 ID 
- 1.4638 ID 


Colorlesfl liquids; both stereoiaomers poaseas a delayed vesicant actn., and care should 
be taken in handling them. 

[For prepn. of C from l,MichlorQpropene-l (y-chloroallyl chloiide] (3:5280) by hydroly- 
sis for 2 hrs. under reflux with aq. 10 % KasCOa ( 10 % excess om 1 equiv.) see ( 1 ); note 
that the high-boiling atcreoianmcr of v-cliloroollyl chloride gives (76% yield} of the high- 
boiling C| and that the lower-boilg. stereoisomer of 7 -cldoroallyl chloride gives (81% yield) 
the lowm^oiling stereoisomer of C ( 1 |.— Note that from 7 >«hluroallyl aretate (which 
was presumably a mixture of the acetates of both stereoisomers of C) by hydrolyBiB with 
cold aq. NaOH C (presumably a inixt. of stpreoisomers) has U^nn repurU'd ( 2 ).] 

The two stereoisomers of C behave differently with hut aq. NaOH (1): the higher-boilg. 
stereoisomer fails to give any proparg^d alcohol but some uectyione and sodium formate arc 
formed; the Itm^er-boiling stereomer on refluxing with 12.5% Xaf)H ( 10 % excess) for 
3 hrs- gives (by dehydrochlorination) 60% yield of pru|iarg.vi alcohol (i)ropyne-l-ol-3) 
[Beil. 1-454], b.p. 114-115° (fur study of influence of NaOH cunen. and time see ( 1 )). 


(0 7 -Chloroallyl AT-phenylcarbonute: ndls. from pet. ether^ m.p. 75° (2). [PYum C + 
phenyl isocyanate (note, however, that the C employed very probably was a mixt. 
of the two stereoisomers ( 2 |).] 


S:S8M (l| Hatch, Moore, J, Am. Chem. Soc. W, 285-287 U944). (2) Kirrniann, Pacaud, Dosquo, 
BuU. Boc. ehtm. (5) 1, 868 (1934). 


3:5825' 1,1,2,8-TETRACHLOROPROPANE Cl C 1 H 4 CU Beil. 1-107 

B.P. 158-154° ID Pti - 1.47 (D 

153° (3) 

liquid; misc. with ale. or ether; insol. aq. 

[For prepn. of C from a,a-dich]oniaoetGiie (3:5430) + PCIr see (3); from l, 2 °Klichloro- 
propene-l (3:6150) by addn. of CI 2 see (1); for formn. of C in small amt, as by-product of 
actn. of CI 2 on propylene see |2).| 

C with warm ale. KOH, or with ale. NHs at 140° Hplits off HCl yielding |3) ( 1 ) 1 , 1,2(7)- 
tricUaropropene-l, (3:5305), b.p. 115° (3), 116-117° (1). 

S-.nU (1) Sntiic, Taggmell, Ber. 28. 2607-2666 (1895). |2) Goudet. Bohenker, Heh. CAun. 
Acta II, 136 (1027). (3| Borache, Fittig, Ann. Ill, 114-117 (1865). 
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780 


8:6085 l^DKmOKOBDTAin 
(TetnmoHijpleae 
(di)ohloriiie) 


a a 


BdL 1 . ia« 
li-( 88) 
k< 81) 


B.P. M.P. 

165* at TOO nuL (1) (6) -88.7* (4) - 1.1588 (2) 1^-1.4588(8) 

74,7” at 60 nun. (2) 

5B-58” at II 0110.(31 

The b.p. of 163” |3| ifl erroneouH (1). 

[For prepn. from AT-beiuoylpyrrolidme [Beil. XX-^I + FQ^ see (3); from 
beiuoyltetramethylenediaiume + PGi see (5); from butaiiediol-1,4 (tetrametio^leiie 
glycol) (1:6516) + flOCli see (10); from l-chlorobutane by cfaloriiiatioii in light (together 
with other products) see (2) (7) (8) (0); from tetrahydrofiiran [Beil. XVll-10, XVlli-(6)] 
with HQ gas in pres, of 50% ZnCli (59% yield) see (15) [note that in absenise of ZnQf 
only d-chlarobutanol-l (3:9170) is formed (15) (16).]] 

[C on passing over alkali (NaOH, K 2 COS, aoda-limo, etc.) at elevated tempentuna 
(e.g., 700-750”) yields butadiene-1,3.] (For studies of this reaction see (7) (8) (9).] 

C can be hydrolysed to tetramethylene glycol (1:6516) only very slowly (6). . 

C htd. with p-toluidine (3 moles) at 100” for 10 hra. gives (70% yield (11)) AT-p^olyi* 
pyrrolidine, b.p. 120" at 8 mm., cryst. from dil. ale., m.p. 42” (11). [For oorreap. behavior 
with aniline yielding j^-phenylpyrrolidine see (12).] 


1,4-Diphtlialimidobutane: obtd. indirectly (13) and os by-produet (14) of pippn. 

of Ar-(S-chloro-n-butyl)phthalimide; pr. from AcOH, m.p. 219” (13). 

8:58S8 (1) Homi, /. Chem. Education II, 493 (1936). (2) Tishchenko. Churbakov, /. Om~ 
Chan. {UMEM.) 1, 893-806 (1937): C.A. SI, 5755 (1037) ; Cent. 1138, II 2575. (3) von Braun, 
Beichks, Ber. 89, 4301 (1900). (4) Timmermans. Bull. soc. c5tni. Betg. II, 390 (1922). ( 5 ) 
von Braun, Lenike, Ber. 65, 3530 (1922). (O) Tishchenko, J, Gen. Chem. {U.S.S.M.) I, 13^ 
1388 (1939); C.A. M, 1611 (1940). (7) Muskat, Northrop, /. Am. Chem. Sor. 58, 405(M052 
(1930). (S) Curothers (to du Pont), U.8. 2,038,593, April 28, 1936; Cent. IMS. II 3356; C.A. M, 
3912 (1936). (9) Muskat (to du Pont). VJ». 2,070,609, Feh. 16, 1937; Cent. 1819, II 2597; 
CJL. U, 2236 (1937). (10) Schmidt, Manchen (to (isuorol Aniline and I'ilm Carp), U.B. 2,222,- 
302, Nov. ID. 1941; C.A. 85, 1806 (1941). 

(11) Craig. Hixon, J. Am. Chem. Boc. 68, 189 (1931). (12) Craig, Hizon, J. Am. Chm. Sae. 
58, 807 (1930). (13) Langenbeck, Waltorsdorf, Blachniuky, Ber. 78, 671-672 (1939). (14) 
KeU, Ber. 88, 1614-1615 (1930). (15) Fried. Kleene, J. Am. Chm. Soc. 81 , 2691 (1941), (16) 
Starr, Hixon, J. Am, Chem. Soc. 51, 1596 (1934). 


3:6840 1,8,8-TRICHLOROPROPAirE CHz-CH— CH 2 CaHsCU Bril. I- 106 
(Glycerol trichlorohydrin; JL 1. I li.( 84) 

“trichlurcihydrin”) W 73) 

B.P. F.P- 

[158" (1)1 -14.7" (2| 

157” (6) 

156.85” (2) 

156.0” at 760 mm. (3) 

154-156” (4) 

154.6-155.6” at 738 mm. (5) 

[For prepn. of C from glyoerol (1 .6540) with 3 moles SOCb -H 3 moles pyridine at 110-* 
120” (78% yield) see (9); from either l,3-diehlorppropanol-2 (glyoerol oriichlorohydrin) 
(3:5985) or 2,3-dichloropropanol-l (riycerdl /3-diriilorohyilrin) (3:6060) with PGU see 


i>? - 1.384 (7) rS - 14333 (5) 
DL* - 1417 (8) 





DIVISION B, mmm i 


w 


(10| {lUj Irani lfMMlilQra|iropaDd-2 dMe above) vrith POQi at 180* <biit Mitsr aa bjr- 
prod/) aae { 12 \, or with SOGli + diethylaniline see (13); from allyl ohlori^ (3:7W) with 
Cb (6) or with SKbCh (60-90% yield (14|) aee intho. from aUyl iodidB (15) or iso« 
lirppyl iodide (8) (16) with Ch see indio. refs.; from propane + Cb Bee (17) (16); from 1,2- 
dhdilcffopropiiifi (propylene dichloride) (3:5200) with Cb + Fe in ultr»-viotet lig^t at 
-18" (18) (19) or with 8QiCli in pres, of org. peroaides (26) cf, (27) Bee indie refB.; from 
pivqiylene with Cls in gas phase in dark in absenee of Fe see (20). 

C on htg. with 20 pts. aq. in B.t. at 160" (11) or with aq. NaHCOi + Cu under press, 
at 130" for 5-6 hn. (21) or with steam over cat. at 650-^" (25) yiel^ glycerol (1:6640). 

C on wanning with solid KOH losea HQ yielding (22) ma^y 2j3-dichloropropene-l 
(3:6190) together with some 1,3-diohloropropenfr-l (3:5280). 

[C wi^ ale. KSH yields (23) trithioglycerol [Beil. I-S19] <d. (24).] 
jC with SbCIi at 100" yi^ (6) 1,1,2,3-tetrBchloropropane (3:6035).] 

3: soli (1) Cariua, Ann. 124, 223 (1862). (2) Uminernians, Butt. aoc. chim, 19, 07 ^1021). 
(3) Gibflon, J. Soe. Chm. Ind. 69, 950 (1931). (4) Herifelder. Bar. 29, 1250 (1693). (5) Kohl- 
rauaeh, YpaUanti, Z. phytik. Clm, 416 (1936). (b) Harifeldor, Ber. 99, 2435 (1893). 
(7) Blano^d, Butt. lOc, ehm. (4) 41, 1108 (1026). (6) Linneman. Ann. 191, 48 (1865). (0) 
Cbit 6. Maudare. Butt. toe. chim. (4) 49. 1152 (1031). (10) Fittig. Pfeffer, Ann. 195, 359 (1805). 

(11) Berthelot, Luca, Jahruher, 1887, 477. (12) Hill, Fiseher, /. Am. Ctem. Boc. 44, 2588 
(1022). (13) Danena, Compf. rend. 152, 1314 (1911). (14) Kharaach, Brown, J. Am. C/Mm. 
Boe. Hi 3432-3434 (1939). (15) Oppenheim, Ann. 121, 383-384 (1866). (16) Berthelot, Ann. 
115, 108 (1870). (17) Schorlanmer, Ann. IM, 159-163 (1869). (18) Casa, L^iie (to du Pont 
Co.) Blit. 471,188, Sept. 30, 1037; Ceni. 1918, 1 1218; C.A. 22, 057 (1938). |10) Friedd, Silva, 
Beat. /Br. Chmie 1871, 683. (20) Laughlin, Brown (to Standard Oil Devdopment Co.), U.B. 
2,800,150. Oct. 27. 1042; C.A. 17, 1725 (1943). 

(21) Matter, Ger. 369,502. Feb. 20, 1923; Cenl. 1922, II 742. (22) Roboul, Ann. c5m. (3) 
99, 38-40 (1860). (23) Ref. 1, pp. 236-240. (25) LUlienfdd, Brit. 385,980, Fob. 2, 1933; Cent. 
1991, 1988. (25) lioyd, Kennedy, U.S. 1,849.844, March 15, 1932; CerU. 1992, 1 2994. (26) 
Xharaaoh, Brown, J. Am. Chem. Boo. 91, 2145 (1039). (27) Milner (to Tide Water Aaaooiated 
Oil Co.) 0.8. 2,370.342, Feb. 27, 1945; C.A. 99, 3535 (1946). 


a;6845 TRIGHLOROACRTLOYL CHLORIDE Cl CiOClt 


Bea.ll — 
Hi-dST) 


Bf . IBS' et TM nm. Ul (2) >4) ' - 1-B2709 <2) 

(For prepn. of C from triehloniicryliG add (3:1840) irith SOGi (2)j molee) roBuxed 
for 12 hn. CB(H0% yield) see (2) of. (O).] 

C with A1C!I| in giv» (1) a very otable 1:1 addn. prod.; on hie* it does nd kie GO 
but ultimately dBoompaeee giving (1) trichloroacetic add (3:1150). 

6 with CA + ^Cb gives (100% yidd (1)) (3) phenyl oi,/),^-trichlorovmyl ketone 
[BeO. VUi-(lB0)l, oil, b.p. 138° at 2 mm. (2), - 1.3002 (2|; nSf- 1.5798 (2); for 

analofouB behavior of G with tdhiene + many other aram. hjrdrooarbona + AlOfsee (2). 

[C wHh 3% HA + 25% aq. NaOH at -3° to 0° givea (60% yield (3)) (M-(triabl(m- 
aoryh^l) peroxide, oryst. from sic., m.p. 49".] 


Triddoronoylic add amide: m.p. 97" (4), 96-9r (5), 96" (2). [IVom C with oonc. 
aq. NHiQH (5) or from ethyl trichloroaerylate with ale. NH| (4).] [For cryatallo- 
graphic study see (4).] 

Triddnroacnrlic anilide: ndla. from pet. ether, m.p. 98‘ (6). [Priun C (1 mole) 
with aniline (2 molei) in CHGb at 0" (77% yidd (6)).] 

— lUdUofMctylie p-tdoidide: unreported. 
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UIXOIDS WITH Ilf 




l:WI (1) Ba«Mhn,'SiiMltaeh. At. ta. «Wn. M-U -(t9U>- (SKBIwiM, Oujiidh. 
Bm. «rM. eMm. O, lOl-lU (IBU). («) BOaa^, jOallMii, Sm. int. «Mm. U, 2eft-aes (IflM. 
(4| QBte, BvB. «M. Mm. Mf. tt, 58T-B88 (19^. is) Nihidb Am. MT. BIT^IS (]»))■ 
(6) Btrimuni HirimHurg, /• Am. Ohm. See. M, liSB (INI). 

3;SU0 Kim DICBIOROACBTATB CtBACili 

aiCH.CCK)CiHi Oi-( M) 

OrdM) 

BJ>, 158.3-158.7* ID 

158-158.3* cor. (2) 

157.7° it TUB mm. |3) 

157* 14) 

156* itTSBJmm. {5) 

154-155° It 749.8 mm. |6) 

|FW pnpB. of C from dieUoroaeetaB acid (3:6208) with EtOH + HQ am (7) (Q; bm 
ehloral (3:5210) or chloral hydrate diaoetatc with EtOH/KCN (88% and 80% yiddi 
respectively) sec (4); from chloral cyanohydrin with aba. EtOH + eonc. EOB (8) or aha. 
EtOH + anhyd. NaOAe (0) aee indie, refe.; frean tetraehloroethylene 0;BM) with 
NaOEt in a.t. at 100-120° aee (10); from a,/9Hhchlororinyl ethyl ether (3:6640) with Clc 
followed by aq. see (11); from 5i/l~dichloro«-aoe(oxyaciylonitrile with EtOH in a.t. at 
150* see (12); for formn. of C in reaetn. of EtOH with C1| aee (13).] 

C on boilg. with ale. KOH yidda (14) glyeohe acid (1:0430) and oialic acid (1:0445); 
C on htg. with NaOEt in abs. ale. yields (16) a small amt. ethyl diethoayacetate together 
with larger amts, of diethyl oxalo-dhloroacetate diethylacetal on ita deen. produeta, 

(C on boilg. with EtOH + KCN yields (16) K dichloroacetate, AcOH, and oxaEc acid;, 
C on bmlg. with EtOH + KF yields (17) KCl, SiFs + ethyl ^ 0 ]^late.] 

[C in ether treated with Na or htd. with Ag yields (18) diethyl maleate (1:3701).] 

C on shaking with aq. + benaylamine yields (IB) N-bensyl-dichloroBeetamide, m.p. 
94.8-96.6° cor. (19), 96-96° (20). 

C on hydniyais with acid yielda EtOH (1 : 6130) + dichlnroacetic add (3 ; 6208). [For 
study of kinetica of this hycbolysia see (21) (22) (23).] 

8:6BN (1) Cheng, Z. pliyrilt. Ohm. B-U, 306 (193«). (2) Perkin. /. Ohm. Bee. U, 423 (1894). 
(3) Sehiff, Aim. SM, 108 (1883). (4| Chattaway, Irving, /. Ohm. See. IMB, 1042, 1M7. (S) 
BrOU, Anii. IN, 22 (1880). (6) Zincke, Kegel, Ber. gt, 1475 (18BB). (D Mtilar, Aim. 118, 
160 (1866). (8) Wallaoh, Ber. 16, 1825-1627 (1877). (B) trsllMh, Bir. 18, 2121-21M (1877). 
(10) Fisohar, Geutber, JahreAer. 1864, 310. 

(11) Crompton. Triffitt, J. Chm. See. Uf. 1874-1876 (1821). (12) KOts, J. pmU. Ohm. 
(3) 161, 232 (1921/22). (13) Altsehd, Meyer, B». 66, 2757 (1893). (14) Claus, Ber. 14, 1006 
(1881). (15) Cope, J. Am. Clem. Sec. 68. 570-572 (1936). (10) aaua, Ber. 11, 480-488; 1043- 
1044(1878). (ID BwarU, Cent. 1888, 1 14. (18) Tanatar, Ber. 18. 15M (1879) (19) BusUm, 

Maekaniie, J. Am. Ckm. 5m. M, 421-422 (1937). (20) Mannieb, Kuphal, Aral. PAarm. Ml, 
544 (1912). 

(21) Nawling, Hinabelwood, J. Chem. See. 18M, 1357-1381. (22) Timm, Bmahdwood. 
J. Chm. See. 1MB, 862-809. (23) Salmi, Suonpail, Ber. 71, 1126-1131 (1940). 

3:5860 tf,I.«-CHLOKO-n-VAlERTI (SLOBIDB CtHgOCIi BaiL 11-803 

CHi.CHs.CHi.CH— C^) • Hr— 

(ii ia 

&P. 155-157* at 768 mm. (1) Dl - 1.346 (D 

[Far pMpn. of C from aF«hlaiiMKrBlerie add (3:8783) with PC3i at 70-60* aae (1).| 
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DIVIBION B, SECTION 1 
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C on irith aq, yieldB (1| o-chloro^Mmleiio add (3:8783), b.p. 222^ 

l.-sm u) Bamk, Rbc. frm. cfctM. M, 46-47 (1901). 


l,l,l-mCHLOROPROPANOL.8 GAOCli 

CHr-CH-CCU 

(!)H 


B.P. 161.8” It 774 mm. 

Sm 8:0846. Divinon A: Solidt. 


M.P. ffO” 


8:8870 MBTHYL a-CHLOROCROTONATE CfiHACl 

CHi-C-H 


ca-iUcoocH, 


Ban I -(MS) 
Ii-(186) 


Bail n - 414 

I^(3M) 


B.P. 101-163* 

ID 

Lf ' = 1.1570 

ID 


161.8-161.7” at 762 mm. (2) 

Df ' = 1.1573 

ID 

„2».l 

Hd 

161” 

(3) 




160.8” 

14) 

DJ*" ■= 1.1587 

(2) 

^22.4 

Hd 

188-189" 

(S) 

= 1.100 

ID 


89.0-89.8” 

at Umm. (S) 

DL* = 1.166 

(S) 

ni? 


1.4M8B (1) 
1.4S634 (2) 
1.45S (S| 

Note that the stereoiBrunerir methyl a-chloroiBocrotoiiatc in unreported. 

[For prepn. of C from or-chlorocrotonie lidd (3:2760) in MoOH with HCI gas (65% 
yidd (5)) (1) (4);frQiD a,cr,/Sf-trich]orrHi-liutyraldehyde (butvlchlnral) (3:1905) (as hydrate) 
ip MeOH below IS*" with KCN (2 moles) (85% yield (3)); or from methyl oHshloro^ 
vinylacetate |5| by isomerizatioii with NbOAg/AcOH on refluxing 30-40 hrs. (5) sec indie, 
refs.) 

C is unaffected by AgOH (dif. from methyl o-chloro-a-vinylacctatc {5)). 

8:8679 (l) von Auwers, Bn. 48. 2800 (1912). |2| Eiaenlnhr. Ber. 48, 3208 (1911). |3) Chaita- 
way, Irving. J. Chm. Soe. 1988, 1045. |4) Kahlbauni. Ber. 18, 343- 344 (1879). (5) Rambaud. 
BvIL MNs. ehim. (5) 1, 1353-1354 (1934). 


3:8878 FUMARYL (DI) CHLORIDE 


H-C-C=0 

(!a 




Beiin- 743 
ni-(302) 
lIt-(639) 


(II 
( 2 ) 
(3) 
1.(4) 
I- (5) 
(0) 
17) 


Df .> 1.408 (3) ni? ^ - 1.30038 (3) 

Z)i“ - 1.4117 (3) 


BJ>. 161-104’ 

leo” 

138-180° 

76’ at 33 

5V at 16 

60* at 14 

63-64’ at IS 

(For prepn. of C Etam fumarie acid (1 ;08B5) aitli FQ. (1) (2) (3|, with SOd, (8) (10| 
(of. (9> (11)), with phthalyl dicblnride (3:6000) (12) (0) (10), or with benzotrichloride 
(3:6M) at 170” (27) see indie, refs.; from maleic anhydride (1:0625) by htg. 2 hn. at 
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^ LR)D1D8 WITH tiff > 1.15 

19(^135* with iriithakwl diobloride (3:6900) + ZoCh 02-96% sddd |7)) or with FCI| 
(13) |6| : for fonnn. of C from miooinyl dichloride (3:6200) with Gb we (14|, (ram 
raalate with PCls see (15).] 

C on htg. with fumario add (1:0896) at 175° (9) (16) or with silver fumarate (13) is 
Umly converted to maleic anhydride (1:0625), b.p. 197-199°| m.p. 52°. 

C with Cb in CCU in aunlight adds halogen almost quant. (19) yielding (17) (18) (20) 
meSM.a'-dichlorosuocinyl dichloiide (3:9087). — C adds Bn at 160^ (2) or in CCb in 
sunlight (20) yielding aim. quant. (19) ma80-a,</-dibromoauednyl dichloride, b-p. Il3° 
at 18 mm. (20) (this prod, hydrolyzes widi aq. to ine 80 -cK,ar^'KiibromoBUoeiBic add, in.p. 
257-258° in s.t. (20). 

[C with l,4-diplienyibutadiene-l,3 yields (10) 3|&-diphenyltctrahydrophthaloyl dichloride, 
colorless ndls. from Igr., m.p. 143-144° cor. (10); this prod, on long boilg. (7^ !>»•) 'rith 
aq. ale. NaOH gives (10) on acidif. 3,&-diphenyltetrabydrophthalic aoidj ndb. from AoOH, 
m.p. 230-231 ° cor. dec. (10).] — [For color reactns. of C with various pdyenes see (21),] 

[C on htg. at 100° with AlGb is partially conv. to maleyi dichloride accompanied by 
evolution of HCl + CO (22). — C with AlCb + CbHs gives (yield: 78-83% (23), 74% 
(24)) (rans-a,Mibenzoylethylpue (l,4-diphenybuien-2-dioDe-l'|4)j eryht. from C|EU by 
addn. of sic., pale yd. ndls., m.p. 109-110° (23).] [For corresp. reactn. of C + AlClj with 
toluene (24) (25), chlorobenzene (24), mcsitylene (24), aniaole (24), m-xylene (25), and 
biphenyl (25) sec indie, refs.] 

C with excew McOH yielda (8) dimethyl fumarate (1:2415), m.p. 101.7°. (Note, 
however, that C with I equiv. MeOH in Qlls stood 5 lus. at room temp. (5) or in ether 
(26) yields fumaric mrthyl ester chloride, b.p. 83° at 17 mm. (26), 76° at 22 mm. (5), m.p. 
16° (5); this on shaking with aq. gives aim. quant. (5) methyl hydrogen fumarate, cryst. 
from CbHb, m.p. 144.5° cnr. (5). 

C with phenol (6) or with sodium phenolatc in CbHb (28) yields diphenyl fumarate, 
ndls. from ale., m.p. 161-162° (6); note, however, tliafc the half ester, phenyl hydrogen 
fumarates has m.p. 130° (28). 

C with aq. readily hydrolyzes yielding fumaric acid (] :0A95), m.p. abt. 293-295° subL; 
for the diamide, dianilide, and other derivs. corresp. to C see fumaric acid (1:0895). 

6:5875 (1) Perkin, J. Chem. Soc. 53, 575 (1888). (2) Kekul6, Atm. Suppl 3, 86-87 (1862/63). 
(3) von Auwers, Schmidt, Ber. 46, 4b0 (1913). (4) WBauermanii, Ann. 488, 225 (1031). (5) 
Luta, /. Am, Cheni. Sac. 52, 343(1 (1»3U). (C) AiMrhIxtK. Wirti. Ber. 18, 1047-1049 (1885). 
(7) Kyiides, Org. Syfitheeca, 28, 51-54 (1040). (8) Meyer, Mottatah. 22, 421-422 (1001). (0) 
W. A. van Dorp, U. C. A. van Dorp, Ilec. trav. chim. 25, 96-99 (1906). (10) Kuhn, Wagner- 
Jaurega, Ber. 88 , 2064, 2C7K-2670 (1930). 

(11) McMaster, Ahmanti, J. Am. Chem. Soe. 58, 147 (1928). (12) K 3 rrideB, J. Am. CAem. 
iS'oc. 59, 208 (1937). (13) Perkin, Brr. 14, 254^-2510 (1881). (14) Kaudn, J. prakL Chem. 
(2) 81. 24-25 (1885). (15) Perkin, Duppa, 112, 24-26 (1869). (16) G. C. A. van Dorp. 
P. J. Moiitagne, I2bc, (rotp. ehivi. 87, 295 (1018). (l7) Michael, Tiasot, J. prakL Chem, (2) 48, 
304-305 (1802). (18) flolmberg. J. prakL Chem. (2) 84, 148 (1911). (10) Luts, J. Am. Chem. 
Soc. 40, 1109-1110 (1927). (20) Michael, J. prakt. Chem. (2) 52, 295 (1895). 

(21) Kuhn. Wagiior-JaureKK, Heh. Chim. Acta 18, 11 (1930). (22) Ott. Ann. 892, 272-273 
(1013). (23) Luts, Org. SyiUhreea 29, 29- 32 (1940). (24) Conant, Lutz. J. Am. Chem. Sac. 45, 

1303-1307 (1923). (25) 0(Jd>, J. Am. Chem. Soc. 55. 2166-2160 (1923). (26) AnschOti, Ann. 
461, 188-180 (1928). (27) Faber (to l^iriibuU), U.S, 1,793,917, Feb. 24, 1931; CmL IMl, II 
155. (28) Bischoff, vuii Heden&tr&n, Ber. 85, 4086-4088 (1002). 



Si«Bao 


siviatoN B. ffiono^ i 


m 

Si« 98 o pmACBLoaonmia 91 a cyra, 

^ <!a 

Biai'- 67 
ii-(8e) 
V'(87} 

B.P. 


FJ. 



169.0* 

itTnmin. (1) 

-80.6' (14) - 1.67801 (1) 



16i.BS' 

atTOOmm. (2) 

-800° a) 1.0718 (13) 




(3)124) 

(2) (16) 

nS 

-IJfOOOO (0) 

161.78' 

14) 

-88° (10) 


1.601 (17) 

161-168° 

(S) 

8ee ilu Bf - LOSOOS (1) 



106.6' 

(6) 


- 1.60348 (80) 

160.1* car. ■1780 mm. (7) 

Note 2. 



160-160' 

18) 

Bi* - 1.68813 (1) 

n{f 

-1J10643 (1) 

UO-lOO* atTUmm. |9| 

1.6840 (13) 



160' 

(10) 




168.6-160.6° (11) 




158° 

■t 760 mm. (12) 




167.8° 

It 734 mm. (13) 

Note 1. For additional data on vapor press, of U at 5° 

152.2° 

at 644 mm. (13) 

intervals from 15-165° see (18). 


147.0° 

at 668 mm. (13) 




149.8° 

at 479 mm. (13) 




135.1° 

It 406 mm. (13) 

Note 2. For effect of press, on f.p. of C see (15). 

126.2° 

It 887 mm. (13) 




118.0° 

at 847 mm. (13) 




10&2° 

It 178 mm. (13) 




83.6° 

at 108 mm. (13) 




60.0° 

at 87 mm. (13) 





See also Note 1. 


ColorleBS liquid with odor suggesting chlorafonn. — C is widely used in induBtry as 
solventi degreasing agent, diy cleaner, component of insecticides, etc. — Note that cornml. 
C is lilmly to contain other prods., notably tetrachloroethylcne (3:5460) q.v, 

C is very spar. sol. aq.; e.g., 1 g. C requires for soln. at 25* 2900 g. aq. (19): for study 
of Boly. of 6 in aq. at 20° ace (20); for study of soly. of aq. in C at 0* 25°, and 30° as detd. 
by Karl Fischer reagt. see (21). 

Bkaty systems oontg. C. For f.p./compB. data on systems C + 

(sdkyiene diddonde) (3:5130), eutectic, f.p. -62°, contg. about 56 wt. % C (22); C 4- 
i,iJ4nddoroethane (metAyfeMoro/orm) (3:5085), eutoctie, f.p. -69.0° contg. 72.3% 
C (14); C + l,f,£,iNeiracUoroet5ane {acdylm ktraMmxU) (3:5750), eutectic, f.p. -73°, 
contg. 59.9 wt % C (22); C + leirtEddcroeUiyleM (3:5460), eutectic, f.p. -;M.8°, oontg. 
41.6% C (14); C + ecu (3:5100), eutectic, f.p. -68° (82), (? + CBn (82) see indie, refs. 

C fonns binary aaeotropes with various oig. cpda.; eg., C with chloroaoetic acid (3 : 1370) 
forms a ooiiat.-boilg. mixt., b.p. 158.66° at 760 mm., contg. 90.1 wt. % C (23); C with 
trichloroacetic acid (3:1150) forms a constrboilg. mixt., b.p. 161.8” at 760 mm., oontg. 
96.5 wt. % C (24). — For other examples see Beil. li-(57). 

C either as liquid or vapor is extremely toxic; for further details soe (83) (25) (26) (27) 
(28) (29); for extensive study of antheli^tio action see (19). 

[For study of soly. in C of gaseous HCl (30) (11), HaS (30), or NH| (30) see indie, rt^s.; 
for study of thermal conductivity of C see (31); for study of influmice of vapon of C on 



m mam WISE 

tiienAQim littiti of nwEtum d lir wHfa 

PnpmtliA C. fFor pt^po. ol C from eUorol (3:S21]D) with FQi (!) (37) c» witt 
AIC3| {38| lee indie* refs*; note ttunfc in latiier om (38) piwnon of AlCSi aiiio fncBltittt 
loiB of HQ from C with oonaequent forraii. of tetranhkroeiliylenGr (a:3460);fram tifahkni* 
ethylene (3:5170) by addn. of Cb in aq. (39| or under influenoe of uhro-viokit li|^ flQ) 
(41) (note that 0^ rotards addition of halogen (41)), or with StC^i in fl.t. at 14l]kU0” 
see indie, refs.) 

[For formn. of C (together with varioiis other by-produetn) from ethyl ehlande (8:7013) 
(43) or from 1,2-djohloroethaDe (ethylene dichloride) (3:5130) (44) with C|| see jaiio. 
refe.; from chlmoform (3 : 6060) in electric arc (46) or in dark electric discharge (46| ace 
indie, refs.; from GCU in dark elec, discharge see (46); from 1,1,2,2-tetraehloroethBae 
(acetylene tetrachloride) (3:5750) or frnn trichloroethylene (3:6170) with C3| at 80*, 
95” or 115* in ultra-violet light (41), over pumice at 700* (47), or with FeCb on htg.in s.t 
(46) see indie, refs.; from triehlorokhylene (3:6170) with large excess Clfi in OCSi at 
-20* see (10); from ^,^-diGhlorodiethyI sulfide (^mustard gss") with dry C3i at 100* 
see (49).J 

[For stabilisation of C by addn. of not over 0.1% alkyl Mnines such as Et|N (50) or 
with a wide variety of other org. N epds. (81) see indie, refs.) 

[For studies of detn. of C by reacto. with Na + ethandamine in dioxane (51) followed 
by voluttietTic (51) or gnvimetric (71) detn. of resultant chloride ion see indie, refs, (note 
that use of Stepanov’s method (Na -h EtOH) for detn. of Cl in Cl gives low results mdim 
after addn. of Na mixt. is refluxed at least 20 hn. (12)); for detn. of C by thermal deen. 
and subsequent detn. of chlorme see (52).] 

Chemical behavior of C. [C with dry Clz at 70* in diffuse li^t does not react sail even 
after 30 hrs. no HQ is formed (52); howevpr, C with dry Qj + AlC2a at 70* (53), or C + 
Qs over activated charcoal at 300-400* (54), yields hexachloroethane (3:4835).] 

[C with Fi at 90* over a 10-hr. period yields (8) a mixt. of prods, oontg. fooropenta- 
ohloroethane, m.p. 99.8-110* (in 8.t.) (b.p. 137-130”), hexachloroethane (3:4835}, tetra* 
chloroethylene (3:5400), spm.-difluorotetrachloroethane, b.p. 01-02”, together witll other 
materials. — For Whavior of C with SbFa see (55).] 

G with KjCrsOy/HaSOi is only partially oxidized to CO^ (56). — [C on photochenu 
oxidn. with Oz in ultra-violet liglit (57) (58) gives a mixt. consisting of B0% trichloroBoetiyl 
chloride (3:5420) + 20% phosgene (3:5000). — C with fumg. HsSOi (fl0% SOi) at 50- 
60” yields (59) dichloroacctyl chloride (3 '5290).] 

C under various circumstanceB loses HQ yielding tetrachloroethylene (3:5460) [e^., 
C over bone char at 280* (60) or over NiCh at 330* (61), or with AlClj at 70* (53) or umkr 
reflux (95% yield (72)) (62), or with liq. NHs at —18 to —34” under reduced press. (63) 
(64), or wi^ prim, or see. oliph. amines (84), or with MoOH over AlfOi at 290* (methyl 
chloride (3:7005) is also formed) (65), or with acetylene over cat. at 200-600* (vinyl 
chloride (3:7010) is also formed) (68), or with ale. KOH (44) (66), or in ale. with 2 N 
aqueous NaOH in cold (98% yidd (12)) gives tetracfalotocthylene (3:5460). — For detn. 
of fi by titration of chloride ion thus split off see (67); for study of kineiicB of noctn. of 
CwithEtOH/NaOHsw(12).l 

C under certain conditions yields trichloroethylene (3:5170) [e.g., C with H| over Ni 
at 270* (61), or C on electrolysis at Pb cathode (69), or C with MeMgl (70) gives triehloio- 
ethykms (3:5170).] 

|C with CHClj (3:6050) + AlClj gives (72) (73) (74) (75) utisi^-heptachloropwpane 
(3:0200); note that this reactn. first involves loss <d HQ under influence of AlQi (see 
also above) and subsequent condensation of the resultant tetrachloroethylene (3:5400) 





FENTACHU)ItOETHAKB 




iHltih OBGb* — * C (1 molfi) + l, 2 -dichlorfietliyleBe (pimmifaly mizt. d oi» (A:(i042) and 
froM 0:fiO28] stmoiflainen) + AlCla (1% of sm of wts. of roMtanta) Btood 12 di^ at 
40” givea (76) (in additioa to a nridue a fraction volatile with iteam which emudutB of 
l,lA2,3,4,4'hcptachlorabutBiiB (3:9056)), two steFBOuomerio l,l,2,3,4f^tBidiliirobutaiWB| 
vis., the fl^d iaomer (3 ; 0750) and the liquid isomer (3 : 0068) ; for genesis of these oompda. 
see (76).] 

[For aurvey of actn. of G on various common metals see (77). — G with Na or K or their 
alloya may (like many other polychloro Dompds.) exjilode under certain conditions; for 
an extenaive study of this behavior including sensitivity to meclianical shock see (78).] 

C with excess phenylhydrasine on stdg. at ord. temp, evolves Ni, ppts. phenylhydrasine 
hydrochloride, and >ielda bensene (67); the full mechanism of this behavior seems never 
to have been established, but these same three prods, arc similarly obtd. from hexschlonr' 
ethane (3:4835) and to a lesser degree from 1,1,2,2-tetTBchlaroeiliBne (3:5750). 

(B Color test with IVH 4 OH/CU 1 CI 2 . G ( 1-2 drops) in small glaseetoppered bottle filled 
with cone. aq. NH 4 OH treated with powdered CuiClj, stopper quickly inserted (to 
force out ab and excess liq.) and shaken, gives within 5 mins, a blue color which rapidly 
darkens; note that this test is not specific for C and is also shown by other epds. contg. 
the --GCI 1 group such as trichloroacetic acid (3: 1150), ethyl trichloroaoetate (3:5950) 
CHCk (3:5050), GCU (3:5100), although hexachlor^iane (3:4835) develops color 
at surface only after several houn; for further details see (79). 

I:l68i (1) Timmermaiui, Martin, J. chim. phyt. 83, 775-776 (1626). (2) TunmennanB, Ball. 
MC. ehim. Beig. 87, 334-343 (1914) ; Vtnl. IIU, 1 618. (3) Lecnt. Ret. trm. chim. 46, 244 (1927). 
(4)BtBedel,B0r.l5,2563 (lfi82). (5) £arp, Glasstone, J. C'/bm. Bpc. 1185, 1712. (0) Kanoiini- 
koff, /. prakL Chm, (2) 18, 520 (l885j. (7) Thorpe, /. Churn. Soe. 87, 192-194 (1880). (S) 
Miller, /. An. Chan. Soe. 18, 342 (1940). (0) Bouiuo, Gaez. chitiL itai. 56, 342 (1925). (10) 
Goldschmidt. SchQsBler. Ber. 58, 569-570 (1925). 

(11) Hamai, BvU. Chem. Sot. Japan 18, 207-211 (1935). (12) Taylnr, Ward, /. Cfion. Soc. 
im, 2003-2010. (13) Hers, Rathmann. Chem. Ztg. 88 , 1417 (1912). (14) Van de Vloed, 
BvR. aoe. ehim. Belg. 48, 259-260 (1939). (15) Deffet, BuU. boc. chim. Btlg. 44, 63 (1935). (16) 
Hsri, Rathmann, Chem, Zig. 87, 621 (1913). (17) Emmoxu, Am. MweroiL 14, 482-483 (1929). 
(18) Ndaon. Ind. Eng. Chem. 88, 972 (1030). (19) Wright, Schaffer, Am, J, Hyg. 18, 325^ 
(1932). (20) van Arkel, Vies, Rec, traw, chim, 55, 410 (1036). 

(21) Staverman. Rec. trav. chim. 88 , 636-841 (1941); Cent. 1M8, 1 1352; C,A, 87, 2638 (1943). 
(22) Timmermana, Veaelovaky, BuU, aoc. chim. Belg. 48, 500 (1931). (23) Lecat, .4nii. aoc. 

lei. firuceOes 47. 1 25 (1927). (24) Lecat, Rec. trae. chim. 47, 17 (1923). (25) Jacobs, The 
Analytical Chemistry of Industrial Poisons, Haiards and Solvent^” Interncience Publishers, 
Inc., Nbw York (1941). (26) Bmyth. N, Y. Stale J. Med. 48, 1072-1079 (1942); C.A. 88, 4626 
(1942). (27) Barsoun, Saad, Quart, J. Pharm. Pharmacol. 7, 205-214 (1034); Cffil. 18M, II 
2660: C.A. 88, 6194 (1934). (28) Lasorev, Arch, expU. Paih. Pharmakol. Hi, 19-24 (1929); 
CaU. IM, 11 451; C.A. 26, 3074 (1931). (29) Lehmann, et al.. Arch. Hyg. 74, 1-60 (1911); 
Coil 1811, II 885-886; C.A. 8. 3125 (1912). (30) BeU, J. Chm, Sac. 1181, 1376-1377. 

(31) Bates, Hauard, Paliner, Ind. Eng. Chm, 88 , 375-376 (1941). (32) Lnngen van der 
Valk, Ree, trav, chim. 48, 201-219 (1929). (33) Jorii«en, Ind. Eng. Chetn. ll, 430-431 (1927). 
(34) Coward, Jones, Ind. Eng. Chem. 18, 970-974 (1926), (35) Joriasen, Mcuwjssen, Rec. trav, 
cAm.44, 132-140 (1925). (36) Jurissen, Vclisek, Ree. frav. cAim. 48, 80-86 (1024). (37) Paterno, 
Ann, 151, 116-121 (1860). (38) Mnuneyrat. BuU. aoc. ehim. (3) 11, 260-261 (1898). (30) 
Groll, Haarne (to N. V. de Bataafsche Petroleum Msatsehappij), Brit. 436,357, Nov. 7, 1936; 
French 789,200. Nov. 26, 1035; CaU. 1888, II 865; C.A. 81, 1812 (1036). (40| Salsberg Neustass- 
furt UDd Theitnehmer, Ger. 248,982, July 6. 1012; CaU. 1918, 11 299; [C.A. 8, 2624 (1912)]. 

(41) Muller, Sohumacher, Z. phyiik, Chem. B-15, 458-402 (1937); Z, Eltktroehvm. 43, 807-808 
(1097). |4 ) Pope, Smith, J. Chm. Soe, 119, 396 (1920). (43) Regnault, Ann. 18, 321-323 
(1840). (44) Pierre, J. pntkt. Chm. (1) 48, 301-307 (1848). (45) Taresynski, 2. Ekktrochm, 
91, 254 (1916). (46) Berson, Fournier, Compe. rand. 159, 1119 (1910). (47) Nieodemus. J. 
pnkL Chm. (2) 99, 315-322 (1911). (48) Erdmann, /. pniM. Chm. (2) 95, 84 (1012). (40) 
Mann, Pope, /. CAem. Roe. Ill, 597 (1022). (50) Imperial Chem. Ind., Ltd., Freneh 744,128; 
CaU. lilt, II 606. 
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Bebak, Mandtino, Oalerr. Chm Zip. 41, 303-304 (1038) ; Cml. 1838, 1 000; C.A. H, 1200 (1838). 
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260 (1036). (73) Biieaelnii, Frina, VerhandL Ahad. Welmidiappm lUl, 776-778, Cant. lUl, 
I 466; C.A. 6, 2846 (1011). (74) Prina. J. praU. Chm. (2) N, 415 (1014). (76) Fariow, Off. 
SpiUhmi, CoS. VoL 2 (let ad.), 313-313 (1043); 17, 68-50 (1037). (76) Prina, to. to. cMm. 
M, 110-120, 124-126 (1937). (77) Gowinc-topca, Ano/yii M, 7 (1814). (78) Lanaa, Mata. 
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1710; C.A. 87, 844 (1933). (79) Doughty, J. Am. Chm to. 41, 1128-1131 (1010). (80) 
Eekart, Brmnilaf-Chan. 4, 24-26 (1823); C.A. 17, 2356 (1923). 

(81) Miaabneh (to Stauffer Cham. Co.). U.S. 2.043,257-2,043,260, incl., June 0, lOM; Cant 
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3:SB85 l,8,S-TBICHLORO-8-llBTHinPBOPA]IB C«HtC!1| 

CHi 

CaCHr-dj-CHiCl 


BdLBJ(.ie 


BJ. 163.0-163.1" cor. (1) 


= 1.3030 (1) n? - 1.4766 (I) 


[For prepn. of C from ter-butyl chloride (3:7D45) + CI 2 see (1|; for fomin. of C (fi%) 
from 3-cliloro-2-methylprQppne-l (methallyl chloride) (3:7145) by addn. of Q| with 
Cl^aq. at 30** (main prod, is Ij3-clichloropropanol"^2 (3:5085) in 70% yield) (2h or better 
with BOkCls (83% yield (4)) see indie, rds.; from l,3-dichh)ro<2-methylpropeiiB (3:7960) 
with Qj, (IT with SOiClj + Ba20a (73% yield) see (4).] 

C on pyrdysis at 450-550° gives |3} three iBomeric dichloroisobutenefi, vii., eis and frone 
l,8-dichloro-2-inethylpropene (3:5590) and 3<hlQro>2-(chlorumethyl)propene-l (3:5633}a 
[C on dehydrohalogenation with eqtiimolal proportion of quinolme at b.p. hn. gives 
(73-63% yield (4)) l,3-^ichloro-2-methylpropene-l (3:5590).] 

C on hydidysiB with exoess 5% aq. NaOH gives (84% yield (3)) a mixt. of cii and tais 
Btereoieonien of v^shloro-ZHnethyl-ellyl alcohol (3:8340). 


IsMgi (1) Bom Nrison. /. dm. Chm. 3oe. U, 1027-1020 (1036). (2) Buigin, Hesras, Bltflt, 
Mo Emo amTu, 3B7 (1941). (3) Rogers, Nelson. /. Am, Chm. 60c. <3. 1039-1031 (1906). 
|4| MoondiUi Am. Chm. 3oe. 98^ 737 (1946). 
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»tSUO ISOIlUffVLMmOMtiCtTATB MSJF.IM 

(CBi)iCH.O.OO.CHCIi 

EP, 168.8-164.8* (1) JDS* - U689 12| - 1.4866 (2) 

164.6* It m mm. (2) - 1.8053 (3) - 1.4888 (8^ 

(Formepn. (48.6% yield (2)) {ram uo]8tvjrl ale. (1:6136) + diehloroaeetie u. (3:6208) 
we G); for preim. (30.6% yi^ |2|) from propyls and diehloroaeetie ae. (3:6206) lee 
(3).] 

[For itudy at hydrolyBU of C aee (3).| 

1:6666 tl) Cheng, Z. plvrifc. Ohm. B-U. 310 (1634). (2) Donii, Sown, Njauwland. /. Am. 
C%m. Boe. M, leSO-lTOO (1634). |3) Schjinbarg, Z. phgmk. Chm. A-IM, 226 (1636). 


8:5885 i;iA9-nraACBLOROPIU)PAlTB Cl C 1 H 4 CI 4 Bell. I -107 

acHj-i-CHjCi ^ 

BJ>. 164* (1) - 1.486 (1| 

Colorless liq. with characteristic peoetratiiig ethereal odor. — Insol in aq.; eas. ad. 
alCe, ether. 

(For prepn. of C from 2|3-diohlcKropropene-l (3:5100) with Gg see (1|; from 1,2,2-tri- 
chbropropaiiB (3:5475) with SbCls at 100^ see |2t.| 

C with ale. KOH splits out HCl yielduig (1) 1,2,3-trichloropropeiid-l (3 : 5050), b.p. 142^ 

l:MW (1) Ffeffer, Httig, Ann, US, 360-361 U065). (2) Hersfelder, Ber. U, 2436 U893). 


8:5000 l,8-DICHLOROBUTAN011E-2 
(ff-Chloroethy] chloro- 
methyl ketone) 


H 


(Xl-dj-CHi 

dll 


C|H|0C1| 


Beil. 1 - 670 
li-04B) 
Ir- 


EP. 165' (2) atTISmm. (1) > 1.3116 (3) - 1.4886 (3) 

65* It ITmm. (2) I>1‘ - 1.3180 (3) nj,' - 1.4708 (3) 

60^ at Umm.(2i 
85-55.5* at 10mm. |3) 


OoiinfaH liq. when fieahly £etd. but gredualty tunu nd. — Strong laehiyiuatia and 
nwel initant (1). ~ Iwel. aq.; aol. ale., ether, and meet otg. aolventa. 

pnpn. from ethyl methyl Icetooe (1:6405) by aeto. of Cl| |1), from 1,3-dielilaro- 
0:9145) h7 addn. (3); from 8^nu-3-(ohloromethy])lnitene-l (3:0206) with 
0| (4) tea indie, rob.] 

0 with eaid. aq. NaHBOi aoln. yiaUa eryet NaHBOk opd. (1). — C with Zn duat -|- 
AgOB yiddi (1) (3) ethyl methyl ketone (1:6405). 

9 104Mdilonlnifwume4 eemfaarbanie: m.p. 114* (2), 107-103* (4). 

S:lf|l (U Dtettn-VIediNO, Ml. im. cMm. (3) 6 , 826-830 (1881). (2) Bleiet, Adi. aw. eMm. 
«t)'M. 733 (liMTi Cmpt. mnd. m, 764 (1913). (3| PetroT, /. CImi. (C(.A5.E) 11, 
715-721 (1041); C.d. 56, 4M (1641). (4) TUiolwalm,/. Om. CAmh. (UJS.SJt.) 5. 1289-1246 
(1688); CM. INI, U 4828; (C.A. «, 4100 (lOH)). 



usmx wtm s8* >s.ts 


•tm* 0AtX3i 

('‘BDi3mhl(nl^“Biit;Mi^ n 

Ctotandilaal) T 

C%<!EC.(SO 


W. 

164U(-ieS.S* It TM mm. ID 
16S* (2) 

kt TW mm. |8) (4) 
168-104* (6) 


Ii-M 

WW8) 


Df- 1.8880 |4) I# -147804(4 
Di}* - 14887 15) 


[Sm alao “ Bviyrchlaral hydmk (8;1906).} 


Oily liq. 

[For prepn. of C from acetaldehyde (1:0100) (3) (7) or paraldehyde (1:0170) (7) <8} 
with CU Bee indie, refe.; from ft-chlorocrotonaldeh^ (3:8117) by addn. of Gfa (6) (10) 
|36) in ecu Boln. |D); from erotonaldehyde (1:0160) by satn. with HQ gas foDowwd by 
treatment with Qg aee (11) cf. (37).] 

{For prepn. of t from ita polymere (aee below) by distai. at atmoepherio preea. (2), txr 
from its hydrate (3:1005) by difltn. with half ita wt. of AcgO (2), or ahaking wHh eono. 
H1SO4 (1) ef. (2), nee indie, refs.] 

[b 4H1 reductioii with fiued Al(OEt)a in bdlg. abe. ale. under Hf or Ng for 14 ha. (13)' 
or with fused Al(OEt)g + AlQg in boilg. abs. ale. under Hg or Ng for 14 hn. (13)| or willi 
CtHiOMgBr in dry ether fdlowod by aq. (19)| or by treatment with diethyltiiio (14)^ 
di-n-propyUinc (15), or di-ieobutylzinc (16) (followed by aq.) gives (02% yield (13)) 
2,2,3-trichIorobutaaol-l (3:1336), m.p. 62”. — Note that C (aa hydrate) (3:1905) it 
reduced by fennenting yeast (16) to dextrmtatory 2,2,3-trichlorobutanbl-l, m.p. 62* J 

(C with Zn + HQ or Zn + aq. (17) is dehalogenated to a mixt. of MhloroQrotonaU^ 
hyde (3:8117) + erotonaldehyde (1:0160); C with Fe filings + AeOH at room teoqi^. fdr 
8 days (18) dehalogenates to a mixt. of nrbutyraldehyde (1:0130) + nrbutyl ale. (1:6180) 
+ erotonyl sic. (Beil. 1442, Ii-(227), Ir(480)].] 

C on oxidn. with 2 pts. fumg. HNOi stood overnight at ord. temp, yields (3) 
tridilonhn-butyric acid (3:1280) (cf. correep. behavior of but)Tchlara] hydrate (3:1006))'* 
— C on oxidn. with boilg. aq. K4Fe(CN)6 bIbo loseB 2 atoms of chlorine giving (41% yield 
(20)) oe-chlorocrotonic acid (3:2760). 

C (1 mole) with HgO (1 mde) readily oombineB with evolution of heat yidding (3) (0) 
ciyetn. butyrchloral hydrate (3 : 1005). ^ Similarly, C oombineB with equiv. amt. of abAab 
giving the correBp, alcoholates: e.g., C with EtOH yields (20) butyrohloral-^thyliloahbl^ 
[Beil, 1-665, li-(346)]; 6 with butanol-2 yields (1) butyrehloral-se^ulylaleohGlate, elo. ^ 
Note that butyrehloral-ethylalooholate in excess EtOH on Batn. with dry HCl pw gives 
(60% yield (21)) a,a,^-trichloro-fi-butyrBldehyde diethylaratal, b.p. 232-233*, 136* at 
W mm. (21). — * [For Btudy of dinociatioD of addn. epds. of C with various prim., and 
ter. aloohob see (22).] 

C or its hydrate (3:1005) q.v. in pres, of cone. B[|S04 or pyiidiDe at aid. temp, dm be 
trimerised to a mixt. of two puabutyrchlorals (2); these are odorleBB, crystaUme, sharp 
melting solids, soL in org. sdventa but insol. in aq.; the less sol. o-pBrabutyrohlarsl, rhoDdne 
cryat from bedg. AoOH or boilg. EtOH, has m.p. 180*; the more eoluble /nwrabutyrcbloral 
(stereoisomer?), eryst. from boilg. AcOH or boilg. EtOH, has m.p. 167*; these pdyiiUiiik 
oan be distilled at 15 mm., but attempts to distil them at ord. press, result in compkig 
diBBoeiatioii to C (2). 
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(C witb lahydroui tiseUldehyde (1 ;0100) (2 moles) with dby HCl gu at 0* tar 16-20 
his. eotidmiaes to give (67% yield (23)) 2,4Khii»th7l'^(apa,i9-trichliiro^nFpn^ 

l, 3Ab.p.ll8*atl3iiim.(23).] 

[C in CHGi with H|6 gives (24| l>i»-((^hydroxyi9|^,r-triohloTO-n4)Utyl)BulfidB (" butyr- 
chlonlsulfhydrate ’*), m.p. 85^ (24).] 

iC with Vdh (1.4 wt. pts.) at 110-120'^ apparently has ita oxygen repliiised by equivalent 
ehlorine but also loses 1 HQ yielding (26) a qxl. of compn. prasumably 

tatnehlarDbutBne-2, although no other report of this epd. con be found.] 
iC with aq. HCN gives only butyrohlon] hydrate (3:1905) since this prod, is too spar, 
sol. aq. to enter further reaction, but upon addn. of ale. and subsequent digestion this 
system yields (26) (27) a,a,d-triGhlor<hrkbutyraldehyde ^anohydrin [Beil. 111-322, IHr 
(228)], pi. from aq., m.p. 101-102“ (27) (28), also obtd. from butyrchloral hydrate with 
aq. KCN (2 mdes) at (28). — See also further commentB und^ butyrchloral hydrate 
(3:1906).] 

(C wi& ethyl diaaoaoetate gives (71% yield (30)) ethyl /9-keto^,Y-triddoroHrH»prQate 
[Beil. II1-684], b.p. 149“ at 20 mm. (30).] 

C in CHQa with NH| gas gives on evapn. of solvent (31) butyrchloralammonia, cryst., 

m. pL 62” [see also under butyrchloral hydrate (3: 1905)]. 

C also readily adds amides yielding epds. of type CH8.CHQ.CHiCH(OH).NH.OO.R; 
e.g., C with acetamide (1 mole) gives on htg. (31) (32) (33) (34) butyrchloralaeetamide, 
obtd. by these workers in two isomeric forms one of m.p. 170“ (spar. sol. hot ale.) (32) 

(33) (34), the other m.p. 158“ (readily sol. in hot 50% ale.) (31) (32) (33); note, however, 
that butyrchloml hydrate (3:1905) with acetamide (1 mole] hid. at 100“ until solidificur 
tiern ooeun givea only (21) a prod. m.p. 208-210“; C with bensamide (1 mole) gives on 
htg. butyTchlaralbensaniide, obtd. in two isomeric forma, one of m.p. 146“ (32) (33| cf. 

(34) , the other of m.p. 132“ (31) (32) (33);note, however, that butyrchloral hydrate (3:1905) 
with benaamide yields only (21) a prod. m.p. 176“. 

C (3.5 g.) with urea (1.2 g.) htd. at 1Q0“, cooled, powdered and reorystd. from ale., gives 
(yield not stated (35)) butyrchloralurea, m.p. 156“. 


8: Mi |l) Willoox, Brunei, J. Am. Chem. tSae. I8i 1837 (1916). (2) Chattaway, Kellett, J. 
Chm. Sac. inS^ 2709-2714. (3) Kramer, Finner, Ber. I, 383-390 (1870). |4) BrQhl, Ann. 
m, 20 (1880). (5) Dobrosflerdow. CaU. till, 1 965. (0) Pinner. Ber. 8. 1564-1566 (1876). 
(7) Pinnw, Ann. 171, 24-30 (1875). (8) Freundler, BvU. wc. chm, (4) 1, 68-00 (1007). (0) 
Moureu, Murat, Tampier, BuU. sac. chm, (4) St, 33 (1021). (10) Lieben, Zeisel, MonaUih. 4, 
633-636 (1883). 

(11) High (to Udylite Cotv,), U.8. 2,280,290, April 21, 1042; C.A. 86 , 5482 (1942). (12) 
Msanrain, Schmidt, Ann. 444, 23.3-234 (1925). (13) Meerwein (to F. Bayer A Co.), U.8. 
1.672.742, Eeb. 9, 1026; Cent. IfM, I 3627; Brit. 251.890, June 3. 1926; Cent. liM, II 1097. 
(14) Gartamlli-ThuriilBokh, Ann. 111. 360-372 (1882). ^5) GarsarolU-ThurnUckh, Papper, 
Ann. m, 166-169 (1884). (16) Hofeenfeld, BMitm. Z. IM, 54-57 (1025); Cent. IMi, 1 3301; 
CJ., 19, 2683 (1925). |17) Samow, Ann. 164, lOB (1872). (18) Uebon, Zeisel, MonaUh. 1, 
946-848 (1880). (10) I.G., Brit. 384,166, Dec. 22, 1932; Ceni. INI, I 1351. |20) Pitiner, Ann. 
171, 38-42 (1876). 

(81) Frimndler. Butt, aoc, ckim. (4) 1, 201, 203-204 (1907); CompC. rend. 141, 684 (1906). 
(22) Willoox, Brunei. J. Am. Cfum. 8k. W, 2533-2535 (1016;. (23) Helferich. Beeler, Ber. 17, 
1277, 1279-1280 (1024). (24) Vrewinkel, Ger. 233,857, April 24, 1911; Cent. 1911, 1 1467. 
(25) Jtldson, Ber. I, 790 (1870). (26) Pinner. Bischoff. Ann. 179, 97-99 (1875). (27) Pinner. 
fOsia, Bar. 11, 1488 (1878). (28) Chattaway. Irving. J. Chm. Sk. IIN, 1043-1046. (29) 
Wsllaoh. Bsr. It, 1530 (1877). (30) Soblotterbeck, Ber. 4?, 2572 (1909). 

(81) Sdiiff, TeSBuiari, Bar. 19, 1784-1786 (1877). (32) Schiff, Ber. N, 1696-1691 (1892). 
(N) Tsruii, Qtttt. Mm. Hal. M, I 230-236 (1894). (34) Finner, Ann. 179, 39-40 (1876). (35) 
Fsist, KuUinski, Arch. Pharm. Nt, 430, 434 (1036). (36) Chem. Fabrik vorm. Weiler ler- 
Meer. Ger. 351,137, AprU 3, 1022; Cent. ItN, IV 155. (37) Brown, Plump (to Pennsylvania 
Salt Mfg. Co.), U.S. 2,351,000. June 13. 1944; C.A. M, 5226 (1944). 



m 


Ii<VJIDS mtH 1)1* > Lit 


S:a9M lAa>8*1*l3UCBLOBOPKOPSllB4 



OACU 


li-(88) 


&P. 165" (II 
16»-187‘ (2) 


Ai* - 1AST4 HI nif - LOITa (1) 


ColorlefiB oil. 

[For prepn. (70% yield {2|) fronk evm.-pentaGhlfiTopropme (3:6280] by alstik. of ale. 
KOH (1 mole) see (2|.] 

C with ociDCi H2SO4 ftt SOHO^ pveB quant, yield of [Beii. 1 * 765 ] • 

I'.MN (1) Prim. /. jinOtf. CAmi. (2) 80. 421^22 (1914). (2) Heflfaron, Hadop» Irvim, J- 


3:5935 I,a,8-TB1GHL0R0B1ITANE Cl Cl Cl CJI7CI1 Bdl. 1 - 119 

u 

. 165-167* at 769 mm. (1) = 1.3164 (1) 

166-168° at 796 mm. (2| 

79-80° at 68 mm. (3) Ai" .. 1.3173 (1) 

69-63* at 96 mm. (91 Ag » 1.3341 (3) 

Inaol. aq., ml. ale., ether, CHClj. 

[For fonnn. of C (36.6%) from ZiS-diehlorobutane (3:7615) + b1. oieem CU m dark at 
—17* (together mth 18% 2,9,34richlonibutaiie (3:6680)) see (1); for fotmn. of C (19%) 
from 1,2-diehlorobutane (3:7680) -(■ hL excess C)i in dark at -17° (together with 28% 
2,2,3-triehlorubutane (3:5680) see (1); for fonnn. at C from l-ehlarDbuteiiB-2 (3:7206) + 
(32 in CHCli see |3| ; for fonnn. of C from butene*! with Cli/aq- (together with l,2-diBhlgn>- 
butone (3:7080)) see (2).] 

C with solid KOH at 150° loses HOI yielding (1) mixt. of ow-l,2>4liehlonbuteiia-3 
(3:5615), b.p. 125-127°), and traii«-I,2-«lieblorobuteiie-2 (3:5360), b.p. 110-118* at 765 
mm. (1). 


Ji- 

M 83) 


iiS - 1.4796 (1) 


l:M6 (1) Tuhebenka, Churbakov, J. Gen. Ch»m. ((7.8.8.8.) 6, 1563-1568 (1986); C.A. tl. 
2166 UB37); Cent. 18l7i I 3786. (2) de MoaliaoUin, HatUe, Belt. CMm. Aelt 7, 168 (183g)* 
(3| Charon, il«i. cMm. (7) U, 230-231 (1896). 


l,l,l.TMCH10BO-2JIETH71PHOPAW01r8 OiHjOCIa 

CHi 


CHr— (!) — cell 

J)E 


EP.ier 


1I.P. 96-97* 


BalLI-SSS 

Ii-(199) 

l|-(il6} 


Ah 8:3669. MMcm A: SaBd*. 




IKV1S10N Bk BBOnoK 1 

m 

a:nflo Bnnii*iaeB>(«OACRAn 

CAOiO, 

m.n*w 


oicooocyii 

ni-( M) 




lli-<800) 

BbP. 167^168.0* cor. 

(11 

/)f-l.SBM (8) 

1.48068 (8) 

lers* 

(2| 

1.8888 (10) 

1.48048 (10) 

188.9-167.1’ at TStBrnm. (3) 



167* 

(41 



166” 

(13) 



186* at 718.10111. <8) 



164-166” 

(6) 



164” 

(6) 



168.0-163.0” at 

eanuii. (7) 



74” at 

18 mm. (9) 



68.0-69.0” at 

U mm. (101 



62” at 

U mm. (Ill 



60-61” it 

U mm. (12) 




[For prepn, of 6 from trichloroaoetic msid (3: 1160) with abfl. EtOH + dry Ed (yield: 
00% (13), 63% (10)) or with Hi80t (50-60% yield (13)) (14) (15)» or witJi Twitchell’B 
reagt. (62.6% yidd (6)) see indie, refe.; from trichloroBisetyl chloride (3:5420) with ethyl 
orthofonnate (1:3241) aee (17); from tetrachloroethylidene trichloroliictate " [Beil. 
XlX-106] with EtOH see (12); for fonnn. of C from chloral (3:5210) with A](OEt)i m 
CA (11), or with acetald^yde + Al(OEt)i or Mg(OMe)a in dry ether (18), eee indie, 
refa.] 

[C on wanning with KCN in aba. ole. dec. (6) into chloroform (3:6050) -|- COi; C with 
N^Et givea on wanning (10) triethyl orthofoimate (1:3241) + Na ethyl carbonate + 
NaQ.] 

(C with exceas E% over Ni at 320" gives (14) ethyl dichloroaoetate (3:5860) + ethyl 
eUnroaceUte (3:5700) + EtOAe (1:3015) + acetaldehyde (l:0100).l 
C with CmCli in eonc. aq. NH4OH givea dark blue color within 2 min. (21); alao shown 
by ohloral hydrate (3: 1270) and trichloroacetic acid (3:1160) (the latter, however, acting 
inatintly); for further limitations see (21). htd. at 100” with Cu powder for 6-8 hn. 

(22) gives diethyl tetrachlorosuocinate, b.p. 156" at 13 mm. (22).] 

C with eonc. aq. NH4OH gives in the cold (14) trichloroiicetamide, apiur. aol. aq., cryat. 
from hot aq. or dil. ale., m.p. 141”. — C on shaking with aq. beniylamine gives in the oold 

(23) triehloroBcet-iV-bwyiainide, cryat. from Igr., m.p. 93.^-M.4‘’ cor. (23). [Note, 
however, that the oorresp. dichloroBoet^JV-benzylamide (from ethyl dichloroaoetate (3 : 5860) 
has almost the same m.p., vis., 94.8-45.6” cor. (23), while cblorD-acet-ilT-beniylamide (from 
etM chloroaoetate (3:5^)) has m.p. 93.0-03.6” cor. (23).] 

C hydrolyxea very readily (5) yielding ethyl alcohol (1:6130) and trichloroacetic acid 
(3:11^). [For kinetic atudiea of hydrolyBia of C under various canditiona (including 
very ht^ pleasure (9)) see (10) (2) (24); for kinetic atudy of aloohdlyBiB of C with MeOH+ 
Basoe|26).] 

ttmm (1) Perkin, /. Ckcm. 80 c. tt, 423 (1894). (2) Tiinm. Hinahdwood. J. Chm. im, 
882-800. (3) Bchiff, ^tnn. 08. 108 (1883): Z, phifuk. Chm. 1. 379 (1887). (4) Cheng, Z. 
pkgidb. Chm, B-M. 306 (1034). |(5) Zaganiaria, Varvoglm, Bar. 81, 2280 (1936). (6) Qaiu, 
Ann, 111, 58-03 (1878). (7) Budborough, Karne, /. Indian Imt. Sei, 5, 7 (1922); Canf. 1821, 
1 209; CJi. 17, 066 (1923). |B) BriUd, i4*m. M, 22-23 (1B80). (9) Nawitt, Unitead. Bapiro, 
Boonnan, /. CAam. Bac. mi, 876-888. (10) Palomaa, Ssliiii, Korto, Bar. 72, 700-707 (1980). 

UD Dwomak, ifoiutfiA. 47, 11-16 (1926). (lH) Anaah&ti, HaaUm, Ann, M, 125 (1889). 
(18) L BpkwA, F. Spisgsl. Bar. li, 1734 (1907). (14) Clennont, Onmpi. md, m, 787-738 
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IM). n^OiiBH, !«».«. m (IBIS). {16)T4^A«in./.4li«bpiii!ibfa.l|,lfl730^ 
m UviffltBt, CrnH/t. mi. IK SBI (HBB). ll^TraM BMim. % M, a(iB-373 (UiQ. 
;iB> /oftrMbv. UK Ml- (30) Bilstiir. Mrittw, Cmpt. mi, IK IWI aOU). 

m) Daa^, J. Am. Chm. Soe. 41, lUO-liSl (WIQ. (SI) Douitir, Avniu, /. 4*1, 
Otm. Sae. 44, 0l4-aN (10^)- (U) Bnehlar, Mtekniit, J. Am, Om. Am. W, 43MSS 41047). 
(34) Bwiii, Sm. b«i. cUm. M, 118, 178 (1084). (34) KoDwIkir. /• dm. Bw. IK OOPIUM). 


S:fiM5 rf,l4,14'TUaLOSOBDTAlTOL-l 
(Eithyt4iieliloraiiiathyl<«aibiiiol) 


G^fOOi 

H ca 


<^H da 


MLl- 

ll-< 

)!«(««») 


B P. iefr-171‘ It 7U mm. (1) Pg - 1.8780 (1) nff - 14001 (1) 

811-04° at n mm. (2) 

08-71° at iamm.(3) 

08-70* at Umm.(l) 

44^° at Smm.(l) 


Oil. — Ebb. boI. MbOH, EtOH, ether, acetone, CA, CHCb, CCI4, CS|. [Note thftt 
b.p, nf 99” at fi80 mm. (4) may be a typopaphical error (1).] 

[For prepn. of C from chloral (3:5210) via convenion with diaBomethane to 3,8,3411- 
ehioro-1, 2-epoxypropane (3:1336) and reaetn. of latter with 1 N LiMe in diy ether at 
-75'' (yield 85%) see |1); from chloral (3:5210) with EtMgBr (4) (5) or EtMgl |2) in 
ether (yidds: 44% (4|, 16% (2|, 15% (5)) Bee ii^o. refs, (note, however, that by virtue 
of reducing aetn. of EtMgX large amounts of 2,2,2-trichloroetfaanol-l (3:5775) aie elao 
fonned (5) (2) (1|); from chlora] (3:5210) with I^Et^ (20% yield (6)) (note, however, 
that thiB could not be confirmed (If), from trichloroaoetyl chlor^ (3:5420) with EltMgBr 
at 10” Bee (3).] 

C with cone. HQ -I- ZnQs (Lucaa’ reagent) stood for 1 hr. at room temp, gives Ul 
1,1,1,2-tetrachlorobutane (3:5622). 

C with 5% Boln. of Na^Oi in 50% aq. ale. refluxed for 10 hn. (1| or C with aq. KOH, 
NaOH, Na«COi, Ba(OH)3, Mg(OH)i, CaGOi, etc., (2) undergon both hydndydB and 
hydrol^ie cleavage giving respectively o-hydroxy-n^butyric acid [Beil. II1-302, Illi-(114), 
IlIr(216)I (yields: 46% |1|, 21% (2)}, m.p. 43^ and piopionaldehyde (1:0110) (29% 
yield J2)). 

Ethyl-trichlonmiethyl-carbinyl acetate; b.p. 164-165^ at 680 mm. (4|. l^rm 

C with Ao^ at 180-135” for 2 hn. (4). Note that in light of Buboequent work fl| 
the identity of this prod, has been questioned.) 

—— Ethyt-trlmetliyl-carbinyl benxoate: b.p. 217-218” at 680 mm. (4). [From C with 
BsQ + cold dil. aq. alk. (4|. Note that in light of subsequent work |1) the identity 
of this prod, has bew questioned.] 

O Blhyl-trimethyl>4iibinyl p-nitrobeuoate: oryet. from pet. ether, m.p. 70-71.5” (1). 
[Note that this m.p. is idratical with that of the p^iitrbbensoate of 2,2,2-triehloro- 
ethanol-l (3:5775); although each appears to be autbentio, whether their mixture 
shows depression of m.p. is not reported.] 

8:1916 (1) Gilman, Abbott, J. Org. Chm. 8, 224-229 (1948). <2) Htbert, SvU. aoc. cAim. (4) 
87,49,55 (1920). (3) Jacob, Bui. mc. ckm. (5) 7, 581^ (1940); C.A. M. 3507 (1942). M 
Boward, J. Am. Chm. Sue. 48, 774-775 (1926). (6| lotaioh, J. Bust. Phin^4Jhm. 14c. 81, 
445 (1904): BuU. toe. Mn. (3) M, 329 (1905). (6) Maerwein, Hina, Majcrt, Sanke, /. praB. 
Chm (2) 147, 234. Note 1 (1936). 
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a:m7 l,l|S-nnmOROFROPAin)!IB4 C^HiOCIi BdLl>«W 

(o^o/r-'niaUaraMetaiie) CHr-0— CHCli ]|— 

i - 

Bi». tW (1) 

[For jirepn. of C from l,l-dichloro-3-bromopnipBDime-2 ( 1 ) with ale. HgCIi see ( 1 ); for 
fonniL from aoeione ( 1 : 54^) with CI 2 in pree. of NiClz at 70" (together with other ptwda.) 
iee(2).1 

C with aq. or ale. NH 4 OH faiU ( 1 ) to give chloroform; C with KOH + aniline /oib ( 1 ) 
to dve phenylieocyanide. [Dif. from iaomeric ],l,l-trichloropropanone -2 (3:5020).] 

[C with diazotiied aniline in pres, of NaOAc couples (3| to yield a cpd. having oompoeition 
O^tONiCIi (and presumably structure C|H|.NH.NsC(Cl).C().CHCl 2 }, ciyst from pet. 
ethor, m.p. 115-116" (3).] 

I IMS? ID aofii, Ann. ehiim. (6) f, 176 (1636). |2| Akuhi. BvU. Itui. Phvi.~ChM. Rntanh 
(Tokyo) 19, 329-340 (1033); Cent. IMI, I 3066; C.A. 97, ^47 (1033). |3) Favrel, BiM. soc. 
€km. (6) 1, 060-087, 080 (1034). 


8; 5060 m-DICHLOROBERZEinS Q CgH 4 Cl 3 Beil. V- 209 

a Vr(lH) 

B.P. F.P. 

178.8* (U -84' ( 6 ) - 1.887P 111) nf^' - 1.M70 (11) 

178.0-178.6* (2) -24.1° (12) 

178-173* (7) -84.8° (12) - 1.8881 ( 8 ) 

178* cor. It TaemiiLia) -84.4° (.S) 1.889 |11) 

178.1* ■tT4l.4iii]iL (4) -24.8* (7) 1.387 |1) 

186-176*11 TSSmm.l.';) -85* (5) niJ* - 1.5478 (8) 

176*Mr. at 744 min. ( 6 ) -88.85* (9) nU o 1.5480 (7) 

er It 90iiiiil|7) (10) 1.8937 ( 8 ) 

C when pure h colorleH oil, volatile with eteam. 

[For f.p./compn. data and diagram of system C +jiHlicldorobensene (3:6055) (eutectic, 
m.p. *-ti.9", contg. 51.3% C) see ( 12 ); on system C -f p-dichlorol>cnzenc (3:0080) (eu- 
tectic, m.p. -29.9", contg. 88.0% C) see (12); for f.p./compn. data on ternary system of 
all throe dichlorobenzencs see (7); for f.p./compn. data on syslems: C -f* fluorobensene, 
C + chbrobensene (3:7003), C + bromobensene, and C + o-chlorotoluenc (3:8245) 
see (9).] 

[For data on densities of solns. of G in CbHb (1 : 7400) and in n-hexane (1 : 8530) see (13).| 
[C is veiy spar. sol. aq. (for study of this over range 20-60" see (14)).] 

[For prepn. of C from fiHshloroaniline [Beil. Xll-602, XIli-(300)] via diaiotisation and 
UM of Cui(3i reactn. (yields: 80% (15), 70% (16)) (7) (17) or by pptn. of the diaionium 
ehloroplatinate and htg. of latter with NaiCOi (4) see indie, refs.; from 2,4-dicfalaroaniline 
(Beil. XlI-621, Xlli-(309)| via diasotization in ale. (18) (17) (3) (4) or isoamyl ale. (19) 
foDowed by replacement of orig. amino group by H by aetn. of the ale. (60% yield (15)) 
or with hypophoephoroiis acid (50% yield (19)) (use of alk. SnQy or ondn. cl the oorreqi. 
2 , 4 -dwhlQniphenylhydrasme with CuSOb gave only very low yields (15)) see indie, refs.; 
from irnphimyleDediaiDme [Beil. XllI-33, Xlllr(lO)] via tetranotiiatian in AcOH with 



SIMM 


m uquiDB wrm sf > i.i5 

nMnqMUm aaiii fcOomd bj um of Cu,Cli nmIb. (7D4% yield PQ)) pi) m Uie. 
raff.] 

(For prepn. of C from fiHsUoronitrobouenB [Beil. V-243, Vr( 120 )} with 800$ iii.i.t. 
at 190-200” for 12 hra. (71% yield ( 22 )), from TO^trobenaeMulioiiie add (BeiL XI- 6 S, 
Xli-( 21 )] with SOCls in a.t. at 180<-200'' (23), from iii^iroiiionitrobenieiie [BeH* V*348^ 
Vi-(131)] with PCi( in B.t. at 180‘ (24), from 2,6-diGlil(irobeDM»e acid (3:4200) by fatg* in 
Boetamide at 220-235” for 6 hn. (93% yield (26)), or from 2,fklichlorDbeiailddiyde 
(3; 1600) with 50% KOH under Ns at 100” for 5 hn. (84% yield ( 6 )] aee indie. rab.| 

[For formn. of C from 2,MichloroaoetopheiioDe (5), 2,4-dichlorobeiiioplieoooe (3:0626) 
(26), 2,6<lichlorobensophehQne (3:2285) (26), or 3,54lichloroben2ophenone (3:1506) (26) 
by fusion with KOH/NbOH Bee indie. refB.; for fonnn. of Cfrom 1 

l, 3 [Beil. V-1141 with PCh or with Hrs in GHOi see (27).] 

[For formn. of t from GflHa (1:7^) or ehlorobensene (3:7003) with Olf + eat. at 
400^700” (50-60% yield (12)) (28) or with Os in pres, of Aids (20) ef. (30) Bee indie. lelh.} 

|C with CU + Al/Hg (31) or with CU + AlClj (30) cf. (20) giveB mainly l,2,4-tnoldoi0- 
bensene (3:6420). — C Buspended in 1% aq. NaOH adds 3 CI 2 in sunlight giTmg (32) 
m-dichlorobenzene hexachloride, eryst. from ale., m.p. 81.8” (32). — For study of pbota- 
chemical chlorination of C aee (33).] 

[C with Mg (1 mole) + I 2 (0.25 equiv.) gave (34) after 3 days 62.5% oHshlorophenyl 
MgQ.] 

[C with CHCla + AlClj at 65” for 14 hra. as directed gives (18% yield (35)) frii-( 2 , 4 * 
dichlorophenyl)methane, white cryBt. from hot aoetone, m.p. 227-228.5” (35). — C wHh 
ecu + AlCla as directed gives (60% yield (35)) 2,4,2',4'-tetrachlorDbenBopheno&e dr- 
chloride, white pi. from hot acetone, m.p. 139.0-140.5” (35), 140” (36); hydrolysis of thla 
prod, with AcOH/HsS 04 ^elda (37) 2,4,2',4'-'tetrBchlurobensopheniine, m.p. 78” (37), 
accompanied by some 2,4-dichlcirobensoic acid (3:4560), m.p. 161” (37).] 

[C with Boctyl cldoride (3:7065) + AlCla gives (15% yidd (38)) 2,4-dichlorQaoetpphe- 
none, b.p. 140-150” at 15 mm. (38), m.p. 33-34” (38). — C with chlaroacetyl chloride 
(3:5235) + AlQg in OI 2 yields (39) 2,4-^chlorophenaeyi chloride (2,4,u-tiich]oroBcetophe- 
none), pr. from Igr., m.p. 57” (39). —C with ^-ch]ori>firbutyTic acid (3:0035) + AlGli 
qr cone. H 28 O 4 }ieldB (40) by condens. and subsequent ring closure 4,&dichlQrCh3-inethyl- 
indanone-l, m.p. 67-70” (40). — C with o-bromobenzoyl chloride + AlQi in CS| gives 
(43% yield (41)] 2 -b^omo- 2 ^ 4 Michla^lben 2 Dphenone, b.p. 227-228.5”, m.p. 33-^”.) 

[6 with phthalic anhydride + AlCU at lOO-llO” for 7 hra. gives (17% yield on the 
anhydride (42)) (43) a-(2,4-dichl(frobi;Dznyl)bcnEDic acid, white cubes from CrI^ or GHCli, 

m. p. 108-107” (42), 100-101” (43), accompanied (44) (especially if acetylene tetrachloride 
is used as solvent) by 3,3-bu-(2^4'-dichloropheny])phihBlide, m.p. 176” (44); the above 
o-( 2 , 4 -d]chlorobenBoyl)benzoic acid with fuzng. H 2 SO 4 at 155-160” ringHdoses (90% 3 riQld 
(42)) to 1 , 3 -dichloroanthraquinone [Beil. Vll-787, Vlli-(41l)], yel. ndls. from AeOtf, 
m.p. 200-210” (42).] 

[C on hydrolysis with steam + cat. at 550-850” yields (45) fiMdilorophenol (3:0255] 
and/or resorcinal (1 : 1530). — For studies of reactn. of C with NaOMe/MeOH see (46) 
(47) (48).) 

[C with cone. aq. NH 4 OH in pree. of CuO under press, at 150-200” (40) cf. (50) (51) 
yielda DHikenylenediaimiie. — C wiUi K diphenyUmine gira on htg. (16) (52) 
totrephenyl'm'^ihenylencdinniiae [Beil. X111-42J, m-p. 137.&-188" (16) (62) (note thit tltio 
aame prod. i> omilwly obtd. from cnlichlDrobeiueiie (3:6055) and in put obo from p- 
duhlorobenMne (3:0980).1 

[C on e^, by win. in 4.5 molea HNOs (D - 1 . 6 ) in oold fnllonMl iQr 

10 min. btg. at 7D* (53) or with 5 pto. fumg. HNO) (D • 1.52) at 0 * (90% yUd (S4)) 4. 



ii»-DiqHLOBOB£M0SNE 


{ 8 > (27> il7> giiwi l,8^clik]it>4-iiitrobei^^ [Btol, V-M, Vr(I31>L eiyrt. (mm 4 le., 
BLp. 34” (35}, 33^” (27), 33” (63| (3), iooompazued by b bttJe (2.3% at -30”, 4% at 
0 ” (17)) l,S^ 0 it>Mtrobenaei» (Bal. V-246, Vi-<(131)), oi.p. 70.6” (36), 70” (60) 
(naetii. prod, trith pipoidine is 3KddQro-2-mtT(>-l^per]diiud)^^ titp. 63” (37)).] ^ 
[ne only other possible monanitro^mFdichlorobenieiie, vis., l, 3 -dicldoio< 34 Utn)bmeDe 
[Beil. V-246, Vi-(131)]| m.p. 65” (35), has been propd. indirectly.) 

C on dimtratioii, e.g*, with 3.4 wt. pts. HNOa (D « 1.54) + 6.8 wt. pts. oono. HtBOi 
' at 90” for 1 hr. ( 66 ) (of. ( 22 ) ( 68 ) (27) (39) (60) (61)) gives (85% yield (55)) l,3Klichloro- 
4^6-diiiitrobeiiseiie [Beil. V-266, Vi-(138)), cryst. from ale., m.p. 103” ( 22 ) (60), 102-103” 
102” (27), 101” (56), acoompanied by 15% yield (56) of l,3^6hloro-2,4^iiitro- 
benieiie |B^. V-265], m.p. 68 ” (56). — For f.p./coinpn. data and diagram for these two 
opds. (eutectic, m.p. 48.1”, contg. 38% of the former) see (56). — Note that lj3-dichloro- 
(^Minitrobensene with piperidine in ale. boiled for 10 min, rcplaoeB 1 chlorine yidding 
(62) l-ddi]n>4,6-dmitn>^iperidinobena(me, yel. cryst. from ale., m.p. 119” (62); with 
piptfidioe in pyridine (requira cooling) it replaces both chlorine atoms yidding (62) 4,5- 
dinilTo-l,5dipiperidinobenaene, yd. Ifts. from AcOH, m..p. 130-131” (62). ~ [Both of 
ths other two passible dimtnHn-dichlorobensenes sre known, vis., l,3-dichloro^j5-ilinitrD- 
beniene [Beil. Vi-(138)], m.p. 114”, and l,3-dichloro-4,3dinitrobenseDc [Beil. V-264], 
m.p. 98”, but have been prepd. indirectly.l 

[The direct trinitration of C has not liecn reported; of the four possible trinitro-CHli- 
chlorobeosenee only one, viz., l,3-dichloro-2,4,5-trinitrobenaene [Beil. V-275], m.p. 128”, 
is known.] 

[C on monosulfonation with fumg. H 1 SO 4 at 230” (3) or with fumg. H 28 O 4 (7% SO^) at 
100” (7) or with fumg. H 3 SO 1 ( 12 % 80|) (54) gives (82% yield (54)) 1,3-dichlorobenzeiie- 
eulfonio add-4 [Beil. Xl-55, XIi-(15)l, m.p. 86 ” (54) (corresp. sulfonyl chloride, m.p. 
54.6” (7|, corresp. sulfonamide, m.p. 182” (7) (see also below)), both C and its ortho isomer 
(3: 6055) sulfonate with about equal ease, both much more readily than p-diohlorobensene 
(3:0980) (use in sepns. from lat^).] 

[C on disulfonation with fumg. H |904 (45% SO|) at 140-150” for 5 hrs. (63) gives 1,3- 
diddorobenzenedisulfonic add-4,6 (corresp. bis- (sulfonyl chloride), m.p. 122-123” (63) 
(64), conaep. bis- (sulfonamide), m.p. 276” (63); unlike the corresp. l|3-didiloni-4,5- 
dinitrobensene the halogen in this disuKome add is unresetive (63|.l 
(For study of kinetics of sulfonation d C see ( 66 ).] 

(0 l^-Dicfalorobenzenesulfbiiamide-d (2,4-dic]ilorobBazene8iilf(mamide-l): cryst. from 
dil. ale., m.p. 179-180” u.c. (65). [From C on treatment as directed (65) with CI.SO 1 H 
followed by conv. of the intennediate 1 , 3 -dichlorobenseneBulfoDyi chloride^, m.p. 
52-53” u.c. (65), to the sulfonamide by means of (NH 4 )sCX) 3.1 ^ [Note that although 
the m.p. of this sulfonamide is practically identical with that from p-dichlorobenzene 
(3:0980) each depresses the m.p. of a mizt. with the other; the m.p.> of the precunor 
sulfonyl chlorides, viz., 52-53” for C, 38” for the p-isomer, may also serve to distinguish 
them (65).] 

(1) Groves, fiugden, /. Chm. Soe, 1187, 1783. (2) DadJeu, Pongrats, Kohlrauscb, 
61, 431 (1932). (a) Beiktein. Kurbatow, Ann. 1B2, 97-98 (1876). (4) Koerner, 
Ooir. thm. ital. 4, 341 (1874). (5) Lock, Bock, Ber. 19, 922 (1037). (6) Lock, Ber. M, 1530 
(1933). (7) HoUemsA, van der Linden, Bee, frae. ebim. li, 305-341 (1911). (8) Narbutt, Ber. 
H; 1(131 (1019). (9) limmermaiu, Bull. eoc. ekitn. Belg. 41, 0321-634 (1934). (10) TimmermanSi 
Btttt. eoe. ehim. Bulg. U, 67 (1921). 

(11) von Auwotb, Ann. 418, 164, 168 (1021). (12) 'Wibaut, van der Lnnde, Walladii Bee. 
frot. cMm. gg, 66-70 (1937). (13) Smyth, Morgan, Boyce. J. Am. Chm. Sue. 19, 1542 (1928). 
(14) Ktemenc, LOw, Bm. irav. ehim. 48, 037 (1030). (15) Borsohe, Bahr, Aim. iH, 88-00 (1914). 
(16) BaeussermamK, Ber. 18, 040-941 (1900). (17) Heltoman, Rddiag, Bee. (rof. drim. 18, 
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ttMMh SOMN <U04). (U) Ghaitenvi firm, /. (Am. Am. 4A 88M61 (IMtt* 4M 
IWM. OUn(, .im. Pham. Itl, <») Baitim, Wdkv, /. CAm. '^ 

ttUiSSO. 

(21) StaaBMgw. Am. IV, 2<S2 (18M). (22) Datm, BUmc. /• CWt. Aw. JH, 2ni$-MA 
UIO^- (»)KinilbM|grndC!o.,G«r. 280,878, Not. 26 , 1914; (Am. nU, I IM. (M)9biuDUi, 
Wimur, Ana. Ml, 164-106 (1211). (25) Norrii, Kbrnta, /. ilm. Chm. See. «, 1464 (mO). 
(26) Look, JUdlM. B», Vl^ 668-870 (1066). (2^ Ckoidw. Vtaa. J. CSim. Aw. A 608^ 
<1606). (28) Wibaut. vu dar lauide, Wallagh (to Dow (Aam. DoO. (7-S. 2,l28i07. Mr |2, 
1086; CM. UM, I 260; C.A. U. 7058 (1038). (28) Moimant, Point, Caoqd. m^M, 
1027 (1808). Olivlar, Btt. (rai. cAiiii. 9, 411-413 (1020). 

(81) CAhen, Hartley. J. Ohm. Aw. 87, 1664 (1805). (32) von dar Undew. Aar. 60, 4UHH6 
(1012). (83) Pitk, Noyw, y. Am. C6m. Aw. 66, 1707-1714 (1086). (84) S. L 8t Min, N. 8. 
St. John, Aw. tm. cMm. 66, 687 (1036). (35) Wilaoa, Chans, J. Otf. Chm I, 223-326 (lOiW). 
(SO) Jaeiar. 2. aiwig. aUgm. Chm 101, 143-144 (1017). (37) B6ewkan, Aw. (raa. (Aim. M, 
8-2 (1008). (38) Robarta. Tuner, J. Chm Aw. 1017, 1846. (30) EunekaU, Aw. Al, DFOA- 
1703 (1007). (40) LO., Swlw 126,404, June 16, 1228, 137,602-127,703, Sept. 1, 1088: ViHM- 
OeL 16, 1028; Cent 1120, 1 1271-1272. 

(41) Meiaenhemier, H a n wen, Wlehterowiti, /. pnht. Chm, (2) 111, 860-365 (108Q, (Oil 
(johlberg, J. Chm. Aw. 1081, 2829-2830. (43) Gubelmann, Weiland, Stallmann (to Nentrt 
Co.), UA. 1,711,144, Aiwil 30, 1828; Cent. 1832, U 786; Biit. 288AB4; Cent. 1018, II 1821. (44) 
Banstt, Qoodway, Wilaon, Aw. 66 , 1876, 1881 (1933). (46) Lloyd, Eannedy, CA. 1A40A44, 
MHeh 16, 1032; Cent 1013, 1 2094. (46) HdUaman, da Mooy, Aw. (rof. cACm. 86, 27-28 (1016). 
( 47 ) HoUaman, Bee. bn*. cMm. 37, 203 (1217). (48) Clark, Craaier, Tram. Aay. Aoe, Can. 

10, UI 153-164 (1225): Cent. lOM, II 20; C A. 80, 388 (1826). (48) WiUiamt (to Dow Chen. 
Co.), UA. 1,776,360, Sept. 8, 1830; Cent. 1211, II 1186. (60) Federal Fhoaphorua Co., Brit. 
370,774, May 6, 1932; Cnt 1012, U 1237. 

(51) Booth (to Swann Bewareh, Inc.), U.S. 1,864,468, April 10, 1934; Cent. lOM, 11 1646. 

(62) Haeuhaennann, Aw. 84, 38-40 (1801). (63) Roberta, Turner, J, Chm Ste. M, 2011 
(1926). ( 54 ) van de Lands, Aee. tree, ehtm 61, 88-98 (1832). (66) Eramar, Bendiah, /• Am, 
Chm. Aw. U, 2669-2060 (18J8). (56) Dann, J. CAem. Aw. 1812, 2460-2462. (57) Luodon, 
J, Chm. Aw. 1040, 1626. (56) Joia, Manjunatb, Half-Teartg J. Myton Vnie. 4, 339-240 (1080); 
Cent 1018, I 1124; C.A. 86, 2981 (1931). (58) HoUeman, den Hollander, Aw. boa. ehim. SO, 
437 (1920). (60) Hodgsion, J. >Sw. Dyers Calauruti 48, 367 (1026). 

(6lj Zineke, dnn. 876, 302, Note (1800). (62) LeFevre, Turner, /. Clam. Aw. 1081, 111& 

(63) Daviea, Poole, J. Chm. Soe. 1287, 1122-1123. (64) Fnllok, Wienarberger. MwmM. 
1472 (1914). (65) Buntreaa, Carten, J. Am. Chm. Aw. 88, 611-614 (1240). (66) Dreaal, 
Hinahalwood, J. Chtm. Aw. 1244, 649 652. 


— l^ICHLOROPROPAHOHB-S CHr-^H, CiHiOCli BdI.I^«U 

(aym.-Dichloroacetime) in Jl J 11 li*(S44() 

Cl 0 U KTW) 

EP. 173* MJ. 44’ 

Am 8:0663. Divitim A: Solidt. 


3*8970 Y-CHLORO-n-BUmin. CHLORIDB C4H4OCI1 Bed. 11 -RTS 

CHi.CH,.CHi.C*-0 ni-(lS4) 

*^*(*“^ 

Bf. 173-174* (1) ^ I6> 

83-85° at 40 mm. (2) 1A8184 (5) 

68° 6tl5iiim.(a) 

60-61° tt U mm. (4) 

55-66° at U mm. (5) 

5B-AO* at 11 nm. (6) 





DIVISION SECTKW 1 


TTS 


JFor piqm. of C from r^lilonHi-butyrio soid <3:0030) with SOCIi (33% yUd (4|) 
(8) in pU. oth. (0), or with FGi |1) (3), mo indie. lele.; fnm n-hutyryl ohloride (3;737D) 
with C9i (7) or with SOtCU + dibenioyl peradde in CCI4 (80% C + 16% » nnd 66% fi- 
inoinai (2 )) m indie, refi.] 

[C with EtZnI et —15 to —20° yiefab (3) T>ehlaro-n-proi^ ethyl hatone (Ondilondieiw- 
ttai»<8) [Beil, Ii-(336), Ir(747)], b.p. 182-1K° at 761 mm. (8) (aemicaibaione, m.p. 8S- 
00° (8)1 118° (3); pniitroplienylhydraione, m.p. 106-107* (3[), but above 0° tiu reaetn. 
yiddi T-eUariHi-propyl-ethyl-earbinyl '^ehloroaoetate, b.p. 172-174* at 10 mm. (8).] 

C on bydrolyiie with aq. yielde T<hloro-nJiutyTic aoid (3:0020). 

For the amide, anilide, p-toluidide, and other derive, eorreap. to C aee T^arourbutyrio 
aeid (3:0030). 

3:IIN (1) Henry, Butt. (oc. eUm. (2) 43, 341 (1886). (3) Kharaach, Brown, J. jlm. Chtm, Sue. 
a, B29-929 UMO). (8) WoUgemuth, vlnn. chim. (9) I, 307. 403-408 (1914). (4) BUeka, 

Wright, Zianty, J. Am. Chan. Sn. U, 2489 (1941). (5) Leimu, Brr. 70, 1030 (1937). (6) 
Upp,Cai|>are. Bar. 38, 1012-1013 (1925). (7) Miohael, Bar. 34, 4061-1053 (1901). (8)BoaHra, 
BuB. Ml. dtim. BiIq. 0. 29 (1923). 


8:5075 ISOPHOFTL TUCHLOROACBTATB CtHrOiCli BeiLSJI. 160 

(CHi)iCH.O.CO.C!C)t 

Bjt 

178.6-174.0° (1) D? » 1.3611 (2) niJ - 1.4408 (2) 

178.5° at 747 mm. (2) Df • 1.3034 (3) 1$ - 1.44355 (3) d. (5) 

65,5-67.0* at 16 mm. (3) 

65* at 10 mm. (4) - 1.8687 |4) nif - 1.4440 |4) 

[For prepn. from iaopropyl ale. (1:0135) tricbloroBeetie ae. (3:1150) (67.8% yield 
|2) (3|) aee (2) (3) ; for prepn. from propylene + trichloroacetic ac. (3 : 1 160) 4 BF| (48B% 
yield (2)) aee |2}.] 

(For etudy of ehlotination of C aee (4); for reaction with C(Hg + BFi yielding ethyl- 
beniene (1:7410) aee (6).) 

[For atudy of hydrolyaia of C ace (3).] 

I:3W3 (1) Cheng. Z. pAyrilt. CArm. B-31, 310 (1934). (2) Dorrii, Sown, Nienwlaud, J. Am. 
Clum. Bee. 39, 2689-2690 (1034). (3) Palomaa. Salmi, Korte. Ber. 71, 797 (190). (41 Gayler, 
Waddle, /. Xei. Chan. Sac. U, 3358-3359 (1942). (5| Sclijanberg, Z. phytik. Chan. A-173, 
329 (IMS). (6) McKenna, Sowa, J. Am. Chem. Sac. M, 1204-1205 (1937). 


— A-DKmOROBEHZEHE q,/ Kn, CJIfik BeO.V-OOS 

N / V,-(lll) 

Vi-(154) 

B,P. 174* It 764 mm. MJ>.5S* 

Sal 3:0080. DwHion A; Solida. 
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S:St77 M4»CHL(»044IB1!BIUnWAll0l4 CfifiOt BAl>9«i 

((Kn.-Didiloro4Mmt]d ikahal) GBa 


da dtB dl 


BJ>. 174-175' 
178-174* 
168-1708' 
78-7S" 
71-78* 
78-75" 

70" 

60" 

55-56* 


H) 

( 2 ) 

■t Til mm. (3) 
It Umm.<4) 
at 16 mm. (5) 
at 16 mm. (6) 
at 14.2 mm. (7) 
it 14 mm. (8) 
at 10 mm. (3) 


DS* - 1.8758 (3) tig- 1.4750 (8) 

1.8745 (B) M7487 (8) 

Di* a 1.866 (6) ntf- 1.4018 (B) 


[5ee alto tho iamneric 14-<2»eA2oro-2-inetAy2jro]NinoK-2 (3:5772).] 

C with aq. fonns a eonat-boilg. mixt., b.p. 98.3^ contg. 35.2% C (8|. — Boly. of C ia 
aq. at 20” 18 9.4 g. C in 100 g. aq.; aoly. of aq. in C at 20” ia 10.8 g. aq. in 100 g. U O). 


PREPARATION OP C 

[For prepn. of G from l-cblorD-2-metbylpropeiie-2 (methallyl ohloride • ioobutenyl 
chloride) (3.7145) by addn. of HOO with HOQ (yields: 33% (4), 32% (3)) ffh with 
Glt/aq. (70% yield (8)), or with oiiganic hypochlorites (7) see indie, refs.; note that if the 
initial methallyl chloride conts ^j/f-dimethylvinyl chloride Gsocrotyl chloride] (3:7120) 
the crude HOC2 addn. pnxL will contain l,l-dichloro-2-methylpropBiiol-2 (3:57^), but 
this can be separated from C by fractional distillation.) 

[For prepn. of C from ac.a -dichloroacetone (3:0563) with MeMgBr (yields: 80-85% (O), 
40% (5)) (1) see indie, refs ; from chloroacetone (3:5425) with diasomethane via /^-methyl 
epiehlorohydrin (3-chloro-2-methyl-l,2<epoxypropBnp) (3:7657) and subseqimt ring 
opening with cone. HCl see (2).] 


CHEMICAL BEHAVIOR OF C 
With Inoboanic Reacttantb 

Dehydration. [C is difficult to dehydrate but on twice htg. with equal wt. P|0| at 
110-195“ for 2 hre. gives (46% yield ( 6 |) l,3-dichlDro-2-methylpropene-l (3:5660).— 
C with strong H 2 SO 4 loses H 3 O giving (0) 80% 3-chloro-2-(chloromethyl)propeDe-l (3r 6633) 
+ 20% l,3-dichlQro-2-methylproppne-] (3:5d90j.| 

Dehydrahalogenttion. C with aq. Ca(0H)i loses 1 HCl giving (93% yield ( 10 ) ( 11 )) 
3-chloro-2-methyl-l , 2 -epoxypropane Oi-methylepichlorohydrin) (3:7657) which distik 
as its aseotrope, b.p. 89.8”, enntg. 25.6% aq. ( 10 ). — Note that, if alk. » added in exeem, 
reactn. is complete in a few seconds at room temp, and the process can even be used as 
a method for detn. of C in aq. soln. [For use of C in comml. prapn. of |9-iiisth}'lepichk»o- 
hydrin (3:7657), / 9 -methylglyoerol monochlorohydrin, d-raethyl^ycidol, and dHnethyl- 
glycerol see ( 10 ).] 

Behaflor with aodium sulfite. [C (1 mole) with aq. NasSOi (2 moles) at 7D-60” for 
2 bra. yields (3) the salt of 2'methylpropBnol-2-disulf(mic acid-1,3; this prod, with PCIt 
not only is converted to the bia (add chloride) but simultaneously loses H|0 yidding (3) 
2 -iiietliylpropen-l, 3 -his-(Bulfony] chloride), long ndls. from CeHe, or pet, stlwr, m.p* 



DiviaoN mjtm i m 

O) (QOnvppt 6i^(BulfiiiMaiiide), m.^ 188JS-164* (3); mmp. Mi-(iiiilide)« 
otp. 171^172.3" (3)).] 


BsHATKA with ObOAMIC RSACTAjnH 

{C with KCN (2 DudeB) yidda (4) l|dHliflyBnc>-24ne%lpiopBiio]-2; notof however, thet 
Bttenipto to purify tbia prod, by vacuum diatn. lead only to deoompoaition and polymerisar 
tionWJ 

0 (l-methylglycerol 

ettaarji oolorlm eryst. from alo., m.p. 131-153“ |6). [i<>oiD 6 wHhao^um jS-Uaphthol- 
ate in boilg. ale. (5).] 

i|fm.-DiGhloro-ter-1mtyl acetate: unreported, 

jpnk-Dichloro-ter-lrntyl bemoate: unreporled. 

iym.-DiEhliNro-ter-but^ p-aitrobenzoate: unreported. 

igr>n.-Didiloro-fer-butyl 8,6-diiiitrobenzoate: unreported. 

l,S-Mf-Fhtha]linldo-8-inetliyliiropanol-2: unreported. 

S:lil7 (1) Henry, Compt, md. lAI. 132 (1901); BuQ. aoe. cAtm. H, 153-156 (1906). (2) 
Aradt. Ainende, Ender, Monaith. n, 213-214 (1932). |3| Suter, Malkemua, J. Am. CHm. See. 
tt, 980-981 (1941). (4) Hurd, Abernethy.J. Am. CAem. to. 11,975-977 (1941). (5) Gibeon, 
Hariby-Maaon, Litherlud, Mann, J. Chem. Sac. 1949, 171. (6) D'yaknov, J. Oen. Chm, 

lU.3JiJt.) If. 402-413 (1940); C.A. U, 7861 (1940). (7) GroU, Heurne (to Shell Development 
Co.), U.S. 2,057,392, Jan. 12, 1937; C.A. Ml, 1432; not in CerU.: (to N. V. de Bataafeche Petroleum 
Miateohapij). Brit. 435,096, Oct. 10, 1935; Cent. IM, II 665; C.A. M, 1067 (1936); FTenoh 
789,36IA Oct. 26, 1935; Cent. 1181, 11 865; CjI. MM, 1812 (1936). (8) Burgin, Hearne, Rust. 
IniL Bn0. CAem. SI, 386-388 (1941). (O) GroU, Burgin (to SheU Development Go.), U.8. 2,042r 
223, May 26, 1936; Cent. 1197, 1 1274; CA. M, 4875 (1936). (10) Hearne. de Jong, Ind. Eng. 
CAem. 9li 940-943 (1941). 

(11) Grail, Havm (to Shall Daralopmant Co-), G>S. 2,061i877i Nov. 17, 1B36; Caul. IMl, 
1 4883; C.il. 11,704 (1937). 

OH 

9:SB80 P.CHLOROPHBNOL C,H,Oa BeiLVI-183 

VIi.(B8) 

V VlrdTO) 


B.P. 


H.P. 

- 1.2456 


175-176“ cor. at 760 mm. 

ID 

+8.7* (B) 

(3) nff- 1.5578 (11) 

175.4-176i0“ 

(2) 

+8.0' (10) 

1.8573 (114) 1.6503 (114) 

175“ 

(3) 

(3) (20) 

- 1.3513 


175-175“ 

(4) 

+ 7* (1) 

(3) 

174.5“ atTBSmm. 

(3) 



ni,'-* - 1JMU3 (12) 

174.3* at 749 mm. 

(6) 





•O' It SOom. (114) 

4NM-«i.e* It Unun. (2) 

M* It Uam. (7) 

SM4* K Torn. (8) 

p0t oiw p-Monfkmol (3;0475}.I 

CliueiigreeiUeaiidpeniitentodoi(18)ninBitiDgiod(>fonB (14) itodyafatrangth 
of odor in iq. lofai. see (14)). — C ii ipv. aoL m aq. at onL tanii, (for dataik tee (15)). 
C'kloLik or ether. — C is vobtila with itaifflem from Min. in aqun.M^NiOO (dd< 
ondMfMfattB^Iiililoropbeiud (8:0fiM) (87)). 


m uqtmxr wits o|^ > ut 

Hu eryoMople oonsi cl C fs 77.2 (Ut, but Aett.p, of CliiMit ahn^o gjood 
of ito iioiity; ^.g., the pm. of «e much u 20 % fihMiol (1:1190) kfwm Ip. bf C oftly^ f , 7 % 
fl7t (m aLw below). — pPor mnoval of phenol fran C by tteaoe of tceetmeDt cl aabk 
with 10% aq. K|CX)|, extmtioa of the phaid with ether, etc., m ( 10 ).] 

Selected daft oo binary ayatema contg. C; <? + aq,; for Boly./tmp. data M (U): 
C + CftlTi; for f.p./eiimpn. data see (15); for n)S‘^ compn. data aeo { 12 )t 0 + 
theee two mibataaoeB form a mol. cpd., G.C^iHbO, m.p. (IB), tl^ moL cpd. foiuia 

with aoetone a eutectic, m.p. -97.r, contg. 7.2 mol. % C, and with Cl another eutetWi; 
m.p. -47.0'*, contg, 62.4 mol. % Cl (19); for the of mixta, of Cl + acetone for f * (HO* 
aee ( 2 ): C 4- pAenof; for anal, of this mixt. by bromometric methoda see (17). 

C + anilmei theee two eubetaneea form a mol. cpd., 6 .CbHbNH|, m.p. 20 . 4 ^ M); tliia 
moL cpd. fonna with aniline a eutectic, m.p. — 12 ‘, contg. 0.7 mol % C, and whii C aaottier 
eutectic, m.p. ^1.75”, contg. 83.8 mol % C (10); for Di of mixta, of O + anifibc for t ■> 
10-lS0”Bee (3) (21); C + p-hduidme; theae two aubatanoea fonn a mol. epd., Cl.CH|XJiHv* 
NHb, m.p. ^. 0 " ( 20 )? thia mol. qid. forma with p-toluidine a eutectic, m.pi 
24 mol % C, and with C another eutectic, m.p. 3.6^ contg. 83.6 md % C (20^liv nj^ 
compn. data and diagram of the ayetem see ( 20 ); C + phenylhydratine; for Il^/eompn. 
date see ( 21 ). 

C + dimethylanilina: these two aubatanceB form a md. cpd., CI.G|HbN(CHi)i, mp. 
16.7” (19); thb mol. cpd. forma with dimethykniline a eutectic, m.p. -4.0” contg, 11 
mol. % C, and with Cl another eutectic, m.p. -d'', contg- nbt 84 md. % C (19); for 
D{ of mixta, of C + dimeihylanihne fort ^ Q-go” see (3): C + vyndine; these two adieteneea 
form 1 mol. cpd., C.GiH^N, m.p. -21.6” (19); this moL cpd. forms with pyridine a eutecftic, 
m.p. -63”, contg. 23.1 moL % Cl, and with C another eutectic, m.p -36.9”, oontg. 66.1 
moL % C ( 10 |; for DJ of mixta, of C with pyridine for i » 0 - 110 ” see (3); for data 
and fiD for this ayatom see ( 11 ): C + quinoline: these two subst. form a mol. cpd., C.CiHrN, 
m.p. 47.4” (19); this mol. cpd. forms with quinobne a eutectic, m.p. —27.6”, eontg. 9,6 
moL % C, and with C another eutectic, m.p. — 10 . 0 ”, eontg. 79.1 mol. % Cl ( 1 ^; for I3{ of 
mixta of v with quinoline for t > 0-110” see (3): C -r N-^methyldiphmylamine: this sya tem 
does fid form a mol. cpd. but shows a eutectic, m.p. -29.1”, oontg. 43.6 moL % C (19); 
for Z4 of mixts. of C with i^-methyldiphenylamine for t - 0 -^” see (3). 

6 + p-chlorpphenol (3:0475); this system has eutectic, m.p. about -20.5*, eontg. 
abt. 61,5 md. % C (9), for sepn. or detn. of C see (27): C + p-dichlorobenoM (3:0990); 
this system has eutectic, m.p. —0.4”, contg. 80 ul. % 6 (10). 

[For prepn. of Cl from o-ohloroanilme (Beil. XIl-697, Xni-(297)] via diasotiaatiao m 
dil. HsIW 4 and subsequent wanning of sdn. ( 22 ) or adding dropwise to strong H 1 SO 4 at 
140” ( 66 % yield ( 9 )) see indie, reis.; from o-aminophend [Beil. X1II«354, XUJrClOB)] 
via dioaotiaatioD, oonv. to corresp. double salt, and aubaequent dry dbtn. (23), or 
from cHuninophenol hydrochloride via diazotiaation and diatn. with CuiCIi sdln. i^% 
yield (24)) eec indie- refs.] 

[For prepn. of C from phenol (1:14^) with CIs without advent at 40-155” (9) (13) 
(25) (26) (note that an approximately equal amt. of p-chlorophend is also fonned and 
that the proportion ia not much affected by temp. (9) (27)) see indie, refa; from phenol 
with Cli in pros, of aq. NaOH (28), aq. NasCOi (29), or in CCk soln. (30) (31) see lutiel 
refa.; from phend with i 7 ,i 7 '^ehlorourea (32), with ethyl hypochlorite (3:7023) (38), or 
With SCfaCIs (34) see indie, refs.] 

(Ftir prepn, from B-chlorophenolsulfonic add-4 [Beil. Xl-244] by htg. with aq. at 190- 
TKKT under preee. (35) or from 2 -Ghlorophonddbuifomc Mid-4,6 [Beil. Xli-(58)] diiteir ^ 
with ctemn at 120” (81% yield (36)), from phend-p«iilfonie add [Beil, XI-24li XIl- * 
W)] in tetrobenaene at 55” with Ck (72% yield (37)) see indie. leb.j 
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(For prqm. of C i^om fHUoblorobenwne (3:6055) by pvtial hydro!, with «g. MoOH 
or EtOH aik., alk, autha, or alk. oaiboiutea in pna. of Cu cff Cu aalts at elevated tempo, 
nndpr preoe. eee (38^(46) ind.] 

(fi in eioeeo dil. aq. KOH with in pres, of Ni abeorbs 1 mole fix |47| but more dowly 
thu m-ohlorophenol (3:0255) or p-chlorophenol (3:0475). — C in not reduced with fi] 
iBAeOHat25M48).] 

[C on oxidn. with 35% peracetic acid at 25° firm' slowly (17 days) in small yield (40| 
cHshkxromuconie acid (2-^orobutadiene-l,3-dicarboxylic Boid-1,4), m.p. 190° (49), + 
jMdorohe]Eadiene-2,4-iil-6<uo acid-l, m.p. 145° (49|.| 
t6 with da (2 moles) in Ac()H gives (80% yield (50)) 2,4-dichlorophenol (3:0560)j' 
C with dx (3 moles) undoubtedly gives 2,4,6-triclilorophenol (3:1673). ^ For study of 
chlorination of C with HOd see (51).] 

C with Btx (1 mole) in Cd 4 gives (87% yield (52)) 4-bromo-2-chIorophenol, ndls. from 
Ip., ffl.p. 48-49° (52), 49-50° (53), 50-51° (54). - C with Brx (2 moles) in aq. KBr soln. 
gives (^) 2-chlQn>-4,6*dibromophenol (Bril. Vl-2031, ndls. from sic., m.p. 76° cor. (55), 
75-76° (56). ^ C with large excess Brj in pres, of Fe powder gives (57) 3-chloro-3, 4,5,6- 
tetrabrompphenol, ndls. from ale. or AcOH, m.p. 224° (57). 

[C in aq. alk. with Ix/Kl soln. as directed (55) gives 2-chloro-4,6-di-iodophenol| ndls, 
from aic., m.p. 96° (55). — For study of indination of C sec (58).] 

[C on nitroBation as directed (59) (GO) gives (96% yield (60)) 2-chloro-4-nitroBophenol 
(2-ebhwobenxoqumone-l,4-orime-4] [Beil. Vll-631, VIli-(346)|, pale yel. ndls. from Csfis, 
m.p. 145” (60), 142° (59); for discufaion of tautomerism of this cpd. see also (61) (62) (63).] 
[C on moDonitration, e.g., with cold mixt. of equal pts. fi\Ox (D «= 1..36) + aq, (13), 
with HNO| in MeOH (64), or with HXO| (D » 1.5) in AcOH (65), gives a mixt. of 2 - 
Ghloro4-nitropheDol [Beil. VI-240), ndls. from aq., m.p. 110-111°, and (32% (65)) 2-chlori>- 
S^itrophenol [Beil. VI-239], ndls. from aq., m.p. 7(1-71°; of these only the latter is volatile 
with steam (use in detn. of C in mixts. with 4-chloropheno] (3:0475) (27|J. — Both of 
the other manonitnHHshlorophenols are known but have been obtd. only by indirect 
means; e.g., 2i«hloro-3-mtrophenol, m.p. 120.5° ( 66 ), 120° (67), and 2-chloro-^nitrophenol, 
ffi.p. 119.5° ( 66 ).| 

C on dinitration, e.g., by soln. in fiNOf (D l.,36) and subsequent warming yields 
( 68 ) 2-chlaro-4,6-diiutrQphenol |Beil. VI-259, Ylr(128)), cryst. from aJc., m.p. 113° ( 68 ); 
this prod, (unlike picric acid) is volatile with steam from Hx 804 soln. (use in anal, of mixts. 
of C with phenol (17)). 

[C in alk. soln. couples unth diazotized aniline giving (70% yield (69) (70) (71 )) 3-chloro- 
4p-hydioxyaaobenzene (2-GhIorohenzoquinone phenylhydrazone4) [Beil. XVI-120], yel. 
pr. from aq. ale., m.p. ^.5° (69), $ 8 ° (70), 86 ° (71). — For study of comesp. coupling d C 
with diazotized p-nitroanilino see (? 2 ).| 

{For mereuration of C and use of products as seed disinfectants, etc., see (73) ; for condens. 
pr^. (rf C with C 6 fis.Hg.OH see (74).] 

iC over pumice in a silica tube at dull red heat (75) or K salt of C + K phenolate at 
280^ for 8 hrs. (81) yields diphenylene dioxide [Beil. XlX-44, XlXi-(618)j, ndls. fmm 
IfeOH, in.p. 11 ^, r^ily identifi^ by dinitration with fumg. HNOj in AcOH (75) to 
dinitrodipheiiylene dioxide, ndls. from pyridine, m.p. 257° |75).| 

CendflMtiM nadiooi involving nuclear hydrogens. [C with formalin (1:0145) in 
pna. of cone. HG treated with HGl gas as directed (76) gives 3 -chlonH 4 -hydraxybenzyl 
chknide, m.p. 92-93° (76). -C with fonnaKn + fiiSOi (60%) at 60-65° (or 16 hm. gives 
(76) 3,3'^fidiloro*4,4'^yditixydiphenyimcthane, m.p. 103-104° (76). — C with formalin 
' (1 :0145) + aq. 10 % NaOfi as directed (77) yio^ aeo. to oonditions 3HehlorD4*hydroxy- 
benzyl ale., pi. from Cfih m.p. 123.5-124°, and/or 3 -oblQn> 4 -hydro 3 ^* 5 -(hydroxy]Det^ 
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beniyl lie., juUb. ton CHOU, m.p. 117.5-110*. ->For oaDdm^ of G wHb fimlm b 
pma. of ^thotio taniiing ftoenti lee (781.) 

[C with CHGls or CHBrt |79) in prea. of iq. KaOH undergnwo Reunev^TifliiiiBB loiolioii 
yielding both Snshkiro-Z-hydroxybenialdehyde (3:1010} and 3HddonH4-hydracyimMlde* 
hyde (3:4005). — G with CCU in ak. alk. in fl.t. at 125-136” yieldfl {80} 3 -ddQio* 4 -hydroiy* 
benioic acid (3:4675). — 0 with a, 0 -dichlorodipheny 1 ]neiluuie (3:6060) + AlCU b eoU 
CSSh gives (31) 3^hloro44ydroxyphenyl-diphenyl-carbmol, from 60% AcOH u 6mp 
orange pi. of quinonoid desmotrope, m.p. 113°, but from ale. oolorlesB oyita. of 
desmotropc (oonlg. H mole solvent), m.p. 70-72° (31); note that in hot CA, however, 
this reaction takes a different course yielding (31) a,a-hiB-(tH»hliirophenDXy)diplieByl^ 
methane, cryst. from hot ale., m.p. 191-192” (31). — C with ehlornl bydfate (3:1270) in 
pres, of alk. salts condenses (82) to 3^1oro-4-hydroxyphenyl-tricldoroiiieUiylHsarbiiiol 
which on hydrolysis with NaOH yields 3 -<^oro- 4 -hydro 3 iyben 2 ii]dehyde (3:4065).] 

[C with SOClj -j- Alois in CSs gives (85% yield (83)) bU'-( 3 ^loro- 4 -hydroiypheiiyl} 
sulfoxide [Beil. Vli-(422)], ndls. from dil. sic. contg. HOI, m.p. 105”. —C with mixt of 
cone. HsSOi fumg. HsSOi (25% SO|) at 100 ” for 6 hrs. dUulfonates to 2 -efa]oro- 4 , 6 - 
disulfophenol whicli undergoes bimolocular condensation to the corresp. internal eater 
(for details see (84)).] 

|C with phthalic anhydride (1:0725) with AlCls in acetylene tetrachloride (3:5760) 
(85) ( 86 ) (87), or with AICI 3 + NaQ at 150” ( 88 ), gives (yields: 96% (85) ( 86 ), 87% ( 88 )) 
2-(3'-chloro-4'-hydroxybcnzoyl)benaoic add, cryst. from MeOH, m.p. 224-225* (85), 
cryst. from AcOH, m.p. 210..5-220° ( 8 G), 219” ( 88 ); this prod, on ring closure with 15 pts* 
cone. HaS 04 at 150” for 1 hr. (88), or with 10 pta. cone. HsSOi + 1 pt. ZnCh at 130” for 
5H (85), or witli 16 pts. 100 % H 2 SO 4 + 1 pt. EgBOs at 195” for IH hn. ( 86 ), gives 
( 3 icldB; 80% (85), 76 ^0 ( 88 ), 53.5% ( 86 )) 3<chlun>-2-hy<iroxyaDthraquinone, yd. ndls. front 
AcOH, nitrobensene + AcOH, or xylene, m.p. 267-268” (85), 206.5-267” ( 86 ), 266* ( 88 ). — 
Note that by slight variations other products arc also formed; e.g., G + phthalic anhydride 
+ fumg. HfllSOi + HsBOg at 170-200” for 10 hrs. gives (89) both chloro-hydraxy-onthn- 
quinone and dihydroxyanthraquinone cf. (90) and at 255” gives (91) 1,2,4-trihydroxyanthra- 
quinone (purpurin). — Note that (' (2 moles) with phthalic anhydride (1 mole) at 125* 
for 6 hrs. gives (75% yield (92)) dichlorophcnoiphtlialcin, m.p. 98”.| 

Reactions of nuclear halogen of C. |C on hydrolysis vith aq. dk., alk. carbonatea, or 
alkaline earths in pres, of cat. surh as Cu or Cu salts at clevat.ed temps, and under pren. 
>ields (93) (94) (95) (96) (97) |9S) pyrocatechol (1:1520) cf. (43).— G on fiidon with 
KOH yields (13) pyrocalochnl but some resorcinol (1:1530) is also formed (08) (09).-^ 
G with aq. Hh NaOH at 210-215” for 24 hn. yields ( 100 ) 2 -mercaptoph^ [Beil. 
VI-793], b.p. 216-217” cor., m,p. +5”J 

Reactions of the phenolic group of C (see also under (|^, bdow). G behaves as a weak 
add; e.g., 0 dh). in cone. aq. NasC'^Og soln. on shaking at room temp. (dif. and oepn. from 
phenol (18)) and is repptd. by treatment with OOj (IS). — Dissoc. const, of G in aq. « 
32 X 10"^** (101 ); for studies of dissoc. const, in 50% MeOH at 20" (7) (101) (102), in 26% 
EtOH at 25” (103), in 30% ElOH at 25” (4) ( 102 ) see indie, refa. 

G has bactericidal (104) (105) (106) (107) (lOS) ( 100 ) and fungiddal ( 110 ) prapeitia. 

[G witli alkali metals gives coircsp. alk. o-cklorophenolatesi for use of these as astion* 
danta in motor fuels see (III). — Dry Na o-chlorophcnolate with CX)i at 140-150* under 
press, yields (25) 3 -chloro- 2 -bydraxyben 2 oiG add (S-chloroBaliisylic add) (3:4745).] 

[C in MeOH/KOH with Mel in '#.t. et 130' ( 112 ), or C with aq. KOH + at 

otd. temp. (113), yieUa Mihlorophenyl methyl ether ((KMoroanieole) (3:«2»), — C in 
aha. ale. + NaOEt with EtI yielda (115) iHihlorophenyl ethyl ether (iMiblarapheiiBtale) 
(3:8736). — 6 with allyl bramhie in acetone + aq. + NaOH ghrea (B0% yMd (Mfi)) 



(MSBLOBOPaiWfOL 


m 


b.p. 1(X^IW «t 15 mm., - I.IS, » 1J388; this pitidL 
on reflux. 10 min. gives by Qaiaen rean*. (S9% yieU (14fl)) d-ddoro^-nUylpkniri, b.p. 
«l^?«llmm.,n§- 1.5447.] 

[C ivitfa POClt refluxed for 8 r-li hn., POQa distd. off, and enido product saponifled 
yMB <n 7 ) bii-(o-Gfalorophenyl)phc 8 phoric add, m.p. lOS-lOfl** oor. — Fv eondoia. of 
0 with triftoylphosphine oxide and uae of prod, aa seed diamfectant aoe (IIB); for use 
of fi in prepn. of triaryl phoaphatea (119) or of mixed triaryl thiophoqiliatea ( 120 ) and uae 
as plastidiers see indie, rda. — C with PC 1 | gives on htg. ( 22 ) inlichlorobenaene (3:6056).] 
]C with malic add (1:0450) + cone. HsfiOi/oib ( 121 ) to ipve the expected von Feeh- 
i^w iM qyntheaia of B*c]ilorocouinarin; however, C with o-eubatituted aeetoaoetic esbeni + 
coodensea to ooneap. chromonea; e.g., C with ethyl c»-methylaoeioaoetate ( 1 ; 1712) + 
givea (27% yield ( 122 )) flHihlon>- 2 ,Mimethylchromone [Bdl. XVlIr(177)], pale 
yel. ndla. from dil. ale., m.p. 108*; for further examples see (123). — C (aa aodium salt) 
+ diethyl fumarate (1:3761) refluxed in xylene yields (124) diethyl a(-(o^orophenoxy)- 
fumante which on subsequent hydrolyaia to the add, ring doaure with cone. H 1 SO 4 , mul 
deoarboiylation givea SHshlorochiomone, coloricaa ndla., m.p. 114-115* (124).] 

C with AlGi evolvee HCl and yields (125) C 3 .C!sH 4 . 0 .AlCls, insol. C%, but sol. in ale. 
and hydrdyied by aq., m.p. 207-210* (125). — C in 50% ale. with said. aoln. of PkOH 
in 50% ale. yielda (126) a mol. cpd., C.PkOH, pale yel, ndla., m.p. 81-82* (126|. 

0 FaGa color reacdon: C in aq. aoln. with very dil. FeCh gives violet colaration; C in 
ale. with very dilute aq. FeCli gives greenish-blue. 

— n-CUonqdianyl acetate: oil, b.p. 103* cor. at 15 mm., D\^ » 1.2166 (18). [From 
6 with AcaO (4 pta.) + NaOAc (1 pt.) boiled for 10 min. (18).] 

— ^Clilani]fltenyl benzoate [Beil. lX-117]: oil, b.p. 314-316* (7) (127|, 212-213* at 
745 mm. (127), 155-15r at 3 mm. (127). [From C + benzoyl chloride + aq. NaOH 
(127) (for study of rate see (129)).] (Note also that C + BzCl + AlClj in acetylene 
tetrachloride yields (128) the Fries rearr. prods, to be expected from (Hdilorophenyi 
benaoate, viz., 3-chlorD-4-hydroxybenzopbenone, cry's!, from ale. or CtHs, m.p. 180- 
181* (128), and S-chloro^ibydroxybenzophenone, pale yel. cryst. from ale., m.p. 
02.5-93* (128).] 

0 o-Chlorqihenyl m-nitrobenzoate: pr. from Igr., m.p. D 8 ” (18). [FVom 0 with m- 
nitrobenzoyl chloride on shaking with 10% aq. NaOH at 35-50* (IS).] 

o-Chloi^enyl p-nitmbenzoate: ndls. from 85% ale., m.p. 114.5-114.8*. [F^om 

C + p-nitrobenzoyl chloride in pyridine (unpublished work).] 

— o-Chlorophenyl 8,5-dinltrdbenzoate: ndls. from 85% ale., m.p. 143.1-143.4*. (From 
C + 3,fklinitrobenzojd chloride in pyridine (unpublished work).] 

— - o-Gilorophinyl banzanesiilfonate: unrecorded. 

— o-GUorophanyl ^tolaenesulfonata; m.p. 74* (4). 

— — o-Odor^enyl benzyl edier: oU, b.p. 138-140* at 3 mm. (130). [From C (as 
Nasalt) + benzyl chlori^ but In poor yield (7.5% (130)); note that the products 

elsewhere (131) U32) seem to be questional.] 

o-GUorophenyl ^trobenzyl ^er: m.p. 100* (133). [From C (as Na salt) with 

IHUtaobenzyl bromide refluxed in aq. ale. (133).] 

(ft o-GUorophenyl S,4-diiiltroiiheayl ether: greenish-yei. ndls. from ale., m.p. 99* (134|. 
[Eram C in equiv. amt aq. NsjOH refluxed with ale. 2,4-dimtroohlorobGnzeiie (134). — 
Note that the m.p. of 75-76* reported earlier (135) for this compd. is identical with 
that ^ven later (134) for the oorresp. deriv. of m-dblorophenol (3:0255).] 

O cMadofophenoqrtcet^ add (3:4375): m.p. 145-146* (136) (137), 143-145* (138); 
Neiit Eq* 186.5, [From C in aq. NaOH (2 equivs.) with chkHEoacetic add (1 equiv.) 
nfluxad for 1 hr., then acidified (138) of. (136) (187).] 
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(nron C + lAenrl myanste in diy etbo (130)J 
• »<!idaraphn|l y-(H»de^^)c«lMiutBi o.p. IM-ur <U7}. ma» t -f 
jHodobaiiiHide in hot Ip. 047).] 

O »Chknfh«^ A^(^1ii«iwfhnjl)ciilMiDatB: pr. fnm EtOAo, IB 41 . 141-44* (Wtf. 

040). C + }4iKiiiu)beiiiaiide in Ip. 040).] 

O o4Ufl^aijl W-(it ml twtiie n yl)eiilwiiute! iD.p, 114* ii.e., 114* our. 044. (AieM 
£ -I* nHUtnibMBiide 04B) or OHUtrophenyl iiooyanalo (148) in Ip. 044>1 
0 o-ChlanfhM]Pl M<(^-nltrafkaB.7l)cariMUDate: ndb. beat Ip., m.p. 143* oar. (141). 
(F^ C -f p4itrobeiuaBde in Ip. 041).] — [Note that oomqi. deiiT. of i»«liloto< 
phenol (3:0256) heeni.p. 144* oor. (141).] 

0 n-ChkrofiMnTl JV-(3,i4mitniplMnyl)carbainate: pi. fram CA, "f p- 18^188? 

(142). IFton C 3,54initrobenuiide htd. in dry failnimt 042)-] 

O o-CUeroplienjd N-(8,64initro4-aieth7lplienyl)GeitMnutte: yd. pi. bun Ip. w 
£tOAc, ni.p. 175~176*, u.c., 18(^181* cor. (143). [Fkoin C 4* 3,54initM44nel3^^ 
beniuide in Ip. (143).] 

ID o-ChloroflieByl Ar-(a-aeflithjrl)eatbiinate: cryet. from Ip,, m.p. 120* (144). fFMpn 
C + oriuphthyl icocyanate in Ip. (144).] 

0 o-ChlonplicByl ^-(d-naphtfayljcarbaniate; pi, bom Ip., m.p.. 133-184* u.e., 133- 
137* cor. (145). [F^im C + 3-naphthyl iaooyanate (or aade) in Ip. (145).] 

o-Chlorophenyl N,N-dlphenylcubaiute: uiuoport^. 
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8:6986 l, 8 -DlCHLOROniOPANOL -8 QliCI C|H40C!1« Bnll.I-aM 
(SiS'-Dichloroiaopropyl aloobol; WlM) 

glycerol a,a:'-diclilorohydrin; i ]t-( 888 ) 

*' onlichlorahydrin ”) CHiCl 

B.P. 

176.5- 176B‘‘atT06iDm. (!) 

176° atTOOmm. (2) ( 6 ) 

176.1’ at 760 mm. (3) 

176.6- 176* atTSSmm. (4) 

174.3° atTOOmm. (5) 

89-93.6° at 40 mm. ( 2 ) ( 6 ) 

86 ° at 38 mm. (7) 

76” at IS mm. ( 8 ) 

70-73” at 14 mm. (10) 

69° at 13 mm. (45) 

Note: Bmuan of the great mafpiitude of the literature of C only the moat important 
eitationa can tie iniduded here; for much additional data prior to 1930, the appropriate 
volume of Beilatein ahnuld alan be consulted. 

C dis. at 19° in 9 pts. aq.; at 72° in 6 pta. aq.; miac. with ether. [For recovery of C from 
aq. Bolns. by extraction with immikdble solvents (12) (13) (14) or by ateam datiHatkm 
(12) (13) see indie, refs.] • 

[For prepn..of C from glyoerol (1:6540) by aetn. of HO gaa at 100-110° (yiald: 87% 
( 11 ), 82% ( 6 ), 53-,'>7% (10)) ( 12 ) see indie, refs.; for prepn. of 6 from 3«hlon>-l,2<ci)fflqr- 
propane (epiehlorahydrin) (3:5358) with fumg. HO (yield 80% ( 11 )) (16) (17) ( 1 ) (18), 
with MgCIi in dil. ale. at 125° (19), or with BiOs (67% yield (40)) aee indie, nfa. ; for fonmi. 
of C (together with other pioda.) from glj'cerol (1:6540) with SOO| + pyridine aee (30); 
from oorreap. acetate (3:6318) by alcoholysis with MeOH -|- HO aee ( 21 ) (46); from 
ii,c^-diehloroaoetone (3:0563) roductn. with yeaat aee (22).] 

C with aq. alk. rapidly laces HO giving S-ehloro-l , 2 -epoxypropane (epichlanhydiiin) 
(3;5858) (yield: 90% ( 6 ), 80-90% (23), 76-81% (24-B), 67-72% (34-A), 86 % (26), 79% 
(26)). 

6 on oridn. with NmChnOT + H 1 SO 4 givee (68-75% yield (37)) B,a -diehlorocceton c 
(3:0668). (Overenddn. of this prod, or C on oxidn. with eemo. HNOi (38) givne cUoro- 
acetic add (3:1370).] 


- 1.369 (2) (6) 

= 1.3606 (9) 


- 1.4797 

(2) 

-1.4887 

(46) 

nL" - 1.48096 

(9) 
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[0 on rafaiottt. with Na/Hg in moist ether gives voriow produots kiefaidiiig aOjI sie. 
isopropyl slo. (1:6135), pippylene together with epiohlordiydriii ^or refs, see 
Bell. I^); C htd. with HI + P in B.t. at IfiO" gives (23) isopropyl iochde.) 

[Par behavior of C with Naffli yidding l,aKlithioglyo^ (Hg deriv. m.p. 185^ Pb deiiv. 
iil.p.l7M80''decOBee(41M 

Cmi htg. with PA (31) or POQi (11) (30) yiekb l,3H]ichloropropene-l (3:5280). 

C on fatg with excess EtOH + NaOH yidds (by a series of de^te inten^ate stages 
(25}) (0) l|Mietho]OTTopB]iol-2 (glysml a, 7 -diethyl ether) b.p. lOSr-lir at 00 mm.,, 
■ 0.053, no 1.420 (10) (6); similarly Cl on htg. with excess phend -f aq. NaOH 
as specified (10) gives 80% yield l,3-cliphenoxypropanol-2 (dyoerd a,rdipheiiyl ether), 
oyet Iran ale., m.p. 80-81*’ (10). 

0 — ftP'Jlichtoreieepcopyl acetate: b.p. 205° (see 3:6318). 

p/-DidiloroiaoprDpyl benxoate: b.p. 200° d. dec. (42); 171-173° at 10 mm. (43), 

157-160° at 12 mm. {4i]. [From C + bensoyl chloride on htg. (42) or with pyridine 
(44).] 

(B Pj^-Dichloraiaopiopyl p-nitrcbenioate: m.p. 50-60° (32), 58-50° (33). [From C + 
p-nitrobensoyl cUoride with pyridine (04% yield) (33) or with quinoline in CHClj 
(100% yield) (32).| 

0 fi,5^*l)ichlordiciprci|iyl 8,6-dmitrobeiizoate: m.p. 120° (32). [From C + 3,5KlinitR>- 
benioyl chloride + quinoline in CHCHj in 100% yield (32).] 

O PiP'-Dichlorouopropyl benzenesulfonate: long cdnrless ndls. from CeHa, m.p. 50° 
(34). (From C + benzenesulfonyl chloride + cone. aq. NaOH (34); for study of 
pyrdysia see (35).] 

O /fi^'-Dichloroisopropyl p-tofuenasulfonate! m.p. 52-53° (36). [From 6 + p-toluene- 
sulfonyl chloride with cone. aq. NaOH (36).] [For use in prepn. of vat dyes of di- 
bensanthrone series see (37).] 

(B PiP^-Dichknoisoiiropyl JV- (phenyl) carbamate: m.p. 73-74° (20) (38), 73° (39). [From 
C with phenyl isocyanate (20) (39); also indirectly from C by oonv. to comsp. chloro- 
fonnate and reacting with aq. aniline (38).] [This prod. htd. a few min. with cone, 
aq. KOH loeee HCl and ring-closee aim. quant, to 5-chloromethyl-^phenyloxaidi- 
doii6-2, pr. from hot ale., m.p. 104-105° (39).] 

0 5/-d)kli]oroiaoinopyl //-(a-iiaphthyl)ciTbamtte; m.p. 115° (36). [Prepd. indirectly 
firom C by conv. to corrosp. chlordonnate and reacting with aq. anUino (38).] [This 
prod, with cone. aq. alk. loses HCl and ring-closes to 5-chlQromethyl-3-(a*naphthyl)- 
oxasdidone^i m.p. 118° (38).] 

(B #,fi'4>khloroi8oprq|iyl N-(5-aiphdiyl}carbaxnate: m.p. 101° (38). [Prepd. indirectly 
from C by oonv. to coiresp. ehloroformate and reacting with aq. aniline (38).] [This 
prod, with cono. aq. alk. loses HCl and ring^dosee to 5-ehloromethyl*3-(^-Daphthyl)- 
oiaadklone-2, m.p. 107° (38).] 

ItMi (1) Marhownikow, ilnn. MB, 352-350 (1881). (2) Gibson. J, 8sc. Chm. Ind, N, 040- 
954; $70^78 (1031). (3) Lecat, Rk. fras. e5vn. li, 622 (1926). (4) Gilchrist, Porves, J. Chm. 
Bt0. in, 2743 (1026). (6) Toni6e. fiir. It. 1285 0386). (6) Fairbourne, Gibson, Stephens. 

igoc. (jAask /lid. 41, 1021-1023; 1060-1070 (1930). (7) Timmerman, SvU. sac. cAtm. Btkf- *6, 
60 (1021). (8) Braib. J. Soe. Chm, ItuL 16, 481T (1027). (9) Posner. Rohde. Ber. a, 3240 
(1900)* (10) Conant. Qitayle. Org. SmOmt, Coll. Vd. 1 (2nd ed.). 292-204 (1041); (1st. ed.) 
286-288 (1082): l» 20-61 <1022). 

(11) Hill FSsaber, /. Am. CAim. Son, 44, 2586-2588 (1022). (12) Britton, Hsindel (to Dow 
Ctan. Go.), UJ3. 2,144,512. Jan. 24, 1030; Cent. Ifli, 11 525; C.A. H, 2014 (1039). (13) BrHton. 
Oagh (to Dow Cliem. Co.), U.S. 2.198,600, April 30, 1940; C.A. M, 5800 (194()}. (14) Britl^. 
Stagh (to Dow Chsm. Co.), U.S. 2,27OA00, Aprfl 14, 1042; C.A. 81 , 5188 (1042). (15) I G. 
FmA 644,375, July 24, 1930; Out, HU. U 4589; CJi, M, 7097 (194Q). (16) Baboiii, Ai^ 
Bmi- h 284*235 (1861). (17) HObnsr, MfUlsr. Arm. 118, 176 (1871). (18) Smtlh, P^gnA. 
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CMm- n. t86-«fi7 (19U)i «, TSr-TSB (1017). (ZO| 4m. cWm. (B) M, 07-08 (U88)^ 

1814 OmiO, UoimOm, SuB. Me. eMn. (4) 48i 1151-1188 (1081): CemiX. rwB. m, 1803kl8W 
(IMl). 

(81) DeUqr. Dubob. ML mc. cMn. (4) 13, 678 (1880). {28} Shi, Bmt, I. Jnfim (TftMi. 
Doe. 8 , 78-81 0925). (28) Brwa. /. 4m. Clem. iSoe. M, 1948-1880 (1813). (844) BMim, OW. 
BinUhna, CoB. ToL 8 <I«t ad.) 250-258 (1943); M, 80-32 (1935). (848) ClHte, HMMna, 
Oft. SyntiiMn, CoB. Vol. 1 (lot od.) 888-229 (1932) ; B, 47-49 (1988). (35) Fdrbonno, OBbmai, 
StoobMH. /■ Chm. Sae. UBI, 1906-1978. (26) DroidoT, ClmtaoT, J. Oen. dm. (OJBJIS.) 
t, 1306-1809 (1936); Ceiri. 1818, 1 4649. (27) Conaal, (loayle, Ory. SvnOtm, Colk IW. 1 
(8nd od.) 211-218 (1043); (lot ed.) 806-208 (1032); 8. 13-15 (1983). (88) AookM, Sfr. IB, 
1881 (1890). (29) Tarn66. Aar. 84, 2672 (1891). (80) Bort, Dwkr. Butt. M& dUm. (4) H, 
1673-1676 (1986). 

(31) Hortenateiii. J. prakl. Chan. (2) 1, 310-312 (1873). (32) FilrboutM, Foita, /. Chm, 
Boe. urn. 3150-3161. (33) Coiunt, Qutyla, J. 4m. Chm. Set. U, 2771-2m (1928). (84) 
FBldi, For. 53, 1838-1830 (1920). (33) F5ldi. Bir. 5B. 05(M60 (1027). (36) BUodiaed. ShB. 
tee. thm. (4) 41, 832 (1927). (37) LUttrinihaiu, Nowiosigr, l^rhndt (to LO.), G«r. 461,1Z1( 
Oot. 21, 1927; Cent. 1888, 1 261. (38) Otto, J. prakt. Chm. (2) 44, 20 (1891). (39) JahMOa, 
LuidWi Am. Clem. J. 44. 367 (1910). (40) Molinovokii. J. Oen. Chan. ((/.84Jt.) «, 819-888 
(1030): C.4. 14, 375 (1940). 

(41) Rlieinboldt. Teterh. Btr. 78, 677-678 (1037). (42) Gutb, Z. Biel. 44, 99; BeU. IX-IU. 
(43) IVitooh, For. 84, 777 (1891). (44) SaboUtochkit, JofUiuld, 4n:A. Pharm. 818, 241 (1031). 
(46) BjOberc, Zmart Xm. TU. A 464-467 (1041): CaU. IMS II 26; CA. tt, 4363 (1048). 



CHAPTER XIV 


DIVISION B. LIQUIDS WITH BOILING POINTS REPORTED 
AT ORDINARY PRESSURE 

Section 1. DJ" greater than 1.U00 

(3:6000-3:6499) 

3:6000 n-FROmDICHLOROACBTATB CsHBOidi BeU.n-304 

fi-CiHT.O.CO.CHCa» Hi— 

ll!-(196) 

B.P. 176.7-177* at TTl mm. (1) ~ 1.9006 (4) - 1.4360 (4) 

176.0-176.6* |2| Oi** •> 1.9940 (5) fij!," - 1.4398 (5) 

176* (3) 

[Far piepii. (70% yield (3)) from anhydrous chloral (3:5210) in n-propyl ale. by Ireafc- 
ment with 1.2 moles powdered KCN see [3); for prepn. (59% yield |4)) from cyclopropuie 
+ dichloroacetic ac. (3:6203) + BFa nee (4).) 

Slim (1) Schiff. Z. phyttik. Chem. 1, 379 (1887). (2) Cheng, Z. phynik. Chom. B-Z4, 307 (1934). 
(3) Chattnway, Irving, J. Chem. Sqc. 1M, 1042. (4) Dorris, 8owa, J. Am. Chem. Soc. Mi 3K 
(1038). (5| Sohjanberg. Z. phynk. Chem. A-m, 229 (1935). 

3:0010 7-CHLORO-n-PROFYL CHLOROFORMATE C4HB02a2 BeU. S.N. 199 
(T^Chloro-n-propyl chlorocarbuiiate) CH'j.CHz CHs.O.CXI.Cl 


B.P. 177' (1) BSu » l itV46 (1) liS ~ 1.4436 (1| 

173-176° at 736 mm. (2) 

Coiarlen liq.; insol. in aq. toward which it is relatively stable. 

(For prepn. of C from 3-chloropropanol-l (trimethylene ohlorohydrin) (3:8285) with 
phasgene (3:5000) in 80% yield see (1) (2).] 

C in quinoline begins to decompose into 1 .S-dichloropropane (trimethylene (di)chloride) 
(3:5450) + CO^ even at 35° (3) (for discussion see (4)). 

C with primary arom. amines reacts as an acyl chloride yielding the corresp. y-chloro^i- 
propyl AT-uylcarbamates [e-g., C with p-aminobenzenearsonic acid (araanilio acid) gi ^es 
(1)2% yield (5)) 7-chloro-n-propyl A^-(p-anionophenyl)carbamate, m.p. 245-240° |5) cf. 
(6); for analogous reactiooB of C with o-ominobenscnearsonic add (5) (0), o-toluidine-5<* 
anonic add (5), p-phenetidine (1), p-aminobensnic acid (1), o-chloroaniline (l)i or p- 
ofaloroaniluie (1) see indie, refs.]; for simpler cases aee below. 

(0 Y-CUoro-n-propyl carbamate: cryat. from hot aq., m.p. 62° (2). [From C slowly 
added to 10% aq. NH4OH (2 mc^) (violent reactn. and cooling is required), yield 
71% (2)J 


700 
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S:60lO-8iSOM 


7W 


<D Y-CUgn-AfnpTl allogliMiirtt (ClCHiGHiCHKXX}.NH.CO.NHt): a^at from hot 
aki., m.p. 166° (2). [IVoin C with mea (2 molm) frwd tor 3 bn. (7S% yield (2)).l 

•y-Chloro-n-propj^l JV-idtenylcariHumte: pr. from 9 k., mup. 38" fi), 3&-a6" (l|r 

[IVom C with aniline (2 molee) both diluted with dry ether (3 vole.) dowly mixed in 
flaek suiToimded by ioe water, ether evaporated a^ prod, distilled, b.p. 160-170^ 
at 5 mm. (2); this prod, in ale. on addn. of 1 JV aq. NaOH ring-oloaea with lose of HQ 
giving (84% yield |2|) |1) 3i)hMiyl-tetrahydro-2-keto-l,3-oxaziiie, m.p. 96” (2), 
94.(K94.5" (1).] 

O 7 -Chloto-n-propyi jV-(o-tolyl)etrtitsnate; ndU. from ale., m.p. 49" (2), 46.IM6.5° |1). 
[t^om C! with o-toluidine in dry eth^ as for preceding case (69% yield (2)); this prod, 
in ale. on addn. of 1 JV aq. N^H ring-closes with loss of HCl giving (60% yield (2)) 
|1| 3-(o-tolyl)-tetrahydro-2-keto-l,3-€xazine, m.p. 89" |1), 87.0-87.5" (2).] 

Y-Chloro-n-propyl IV- (p-tolyl) carbamate: oil, b.p. 188® at 4.5 mm., - 1.186, 

rix) » 1.494 (1|. [This prod, with ale. KOH (1 mole) refluxed 2 hrs. ring-doses with 
loss of HCl giving (1) 3-(p-tolyl)-tetrahydro-2-ketD-l,3-dioxazine, m.p. 127.5-128" flM 
0 T-Chloro-n-propyl Ar-(a-naphthyl)carbimate: ndls. from ether and Igr., m.p. 75.5- 
76.5® (1). [IVom C w^th o-naphthylaminc (2 moles) in aq. suspension (90% yield 
|1|); this prod, with ale. KOH (1 mole) refluxed 2 hrs. ring-closes with loss of HCl 
giving 3-(a(-naphtliyl)-tot.rah.vdro-2-kcto-l,3-clioxa2iiie, m.p. 140.5-150.5" (1).] 

09 7 -Chloro-n-propyl AT'-anilinocarbamate (v-chloro-n-propyl AT-phenylcarbazate) : oiyst. 
from C6H6, m.p, 72" (7). [From C with phenylhydrazine (1 mole) in aqueous pyridine 
(62% yield |7|).l 

3:im (1) Pierce, Adams, /. Am. Chem. Sac. 45, 701-794 (1923). (2) Doi, Yoder, /. Am. Ckm, 
Stfc. 725-720 (1023). (3) Carr^, PuSHorlnuet. CompL rend. 281, 899 (1035). (4) Carr5, 
PaBsedimet, Bull. hoc. chim, (5) 8, 1U73-1082 (1036). (5) Hodewald, Adams, /. Am. Chm. 8oe. 
45, 3102-3105 (1023). |(i| Adams, Rudewald (to Abbott Laboratories), Brit. 255,971, Aug. 26. 
1926; (Vrd. 1927, I 1744; C.A. 21, 2908 (1027) ('an. 254,083, Oct. 27, 1926; Cent, mi, I 1744; 
C.A. 29, 424 (1026). (7} Dnx, J. Am. Chrm. Sac. 48, 1052 (1926). 


3 : 0025 /9/-DICHLORODIETHYL ETHER C 4 HBOCU Beil. 1 — 

(6M-(^-Chloroothyl) other; ClCHsCH^v Ii— 

B.P. 177 -178° cor. (1) M.P. -S4.5° (2) == 1.20B6 (3) 

176° at 714 nm (2) - 1.457 (1> 

80-8»° at S0-S8 mm. (D) i^S » l.«13 (1) 

70" at 16 mm. (2) 

06" at 12 mm. (2) 

Colorless oil with pleasant ethereal odor. — [For data on surface tension and paraefaor 
see |4); for vapor-press, data si^e |r)),] 

[For prepn. from ethylene chlurohydrin (3 : 5552) see (1 ); for use in prepn. of d]-(/l-chloro- 
ethyl) sulfate B<*e (12).] [Note tliat C forms with ethylene chlorohydrin (3:5552) a const.- 
boilg. mixt., b.p. 128.2®, contg. 8.2 mole % C (15|.] 

The halogen atoms of 0 are very unreactive to most reagents; C is extremdy lesistaat 
to hydrdyBis, gives no Fricdel-Crafts reaction with CeHg + AlC^Sls, no reaction with KCN, 
and is unaffected by NaOH + As20z (2). 

C on htg. with solid KOH yields (6) (7) (0) (3) ditinyl ether (1:7800) (acoomiraed 
by some /9-chlorocthyl vinyl ether (3:7464) q.v.), but C on htg. with dimethylaiiiline or 
quinolino fails to react at dl, even to form quaternary salts (6). 
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C on htg, with exeev Boditim alodmlaiOB for d»l5 hn. givw 36-45% yUldi of the odtp 
vttpoBding liquid bis ethers (8); C in slo. refluxed ovemii^t with an axeeas of Na phenolateB 
oumsponding bis ethen (0); e.g., C with Na o-naphtholate gives 52% yield to 
(6(cHBaiihthii^)etbyl] ether, nipp. 87" (9); C with Na jS^iaphtholate gives 50% yield to- 
Ij9-i(p-iia|ihthoxy)ethyl^ ether, m.p. 122" (0). 

C on htg< wi^ aniUne (3 moleB) for 2 hrs. at 200" gives (65% yield (9)) 4'pheQylin(irphi>- 
line, white flakes from 50% ale., m.p. 57-58" {lY [The crude prod, may also oont. bu- 
(d-anilinoethyl) ether, pi. from ale., m.p. 115.5" (0).] [For aimilar prepn. (77% yield f0|) 
cd J^-(p-tolyl)morpholine, m.p. 51" (8); JV-(a-iiaphthyl)morph(^ne (08% yield (9)), 
m.p. 83" (8); N-OS^phthyl)morpholmp (72% yield (9|), m.p. 90" |8), see (8) (9|.l [For 
eonesp. reaction of C with phenylhydrasine, p-phenylenediamine, and bemidine see (10); 
with ethylenediaimne see (11).] 

— * j9,fl'pto-(ar-Naphfhoxy)diethyl ether: m.p. 87" (10). [From C + o^naphthol 
(1 : 1500} + aq. NaOH in a.t. at 120" for 8 hrs. (16).] 

d,^-to-(^-Naphthoxy)dietfayl ether: m.p. 122" (16). [From C + /a-naphthol 

(1 ; 1540] + aq. NaOH in a.t. at 120" for 8 hre. (16).] 

0 hti-(^Fhthiliniidoefhyl) ether [Beil. XXl-470]; from C on refluxing 3 hrs. with 
phthalimide + KsCOa (13) or from C + K phthalimide (2 moleB) + trace of diethylap 
mine on htg. 4 his. at 135-140" (55% yield) (9), cryst. from ale. (14), ndls. from 50% 
AcOH (13), m.p. 159" (9), 157" (13), 156.5" (14). [The hall reaction prod., jS-chloro^'- 
phthalimidodiethyl ether, ndls. from It. pet., m.p. 72" (13), 69" (9), may be sepd. 
from the above to-ether by its much greater solubility in pet. eth. (13).| 

2;I«N; (1) Kamm. Waldo. J. Am, Cfum. Soe. 18, 2223-2227 (1921). |2) Gibson, Johnson, 
/, Chm* Soc, IM, 2525-2530. (3) Gulyaeva, Dauguleva, Caouichouc and Hvbhn [ 17.8.8.8.) 
1917, No. 1, 49-52; Cent 1917, II 558; C.A. a, 3756 (1933). (4) Gsllaiigher, Hibbert, /. dm. 
Chm. 8oc. 59, 2515 (1937). (5) Gallaugher, Hibbert, J. Am, Chem, Soe. W, 2523 (1937). (6) 
Ruigh, Malor, /. dm. Chem. Soe, 58, 2062-2271 (1931). (7) Lott, Smith, Cliristiomien, J. dm. 
Pham. Aaeoe. M. 203-20S (19.37). (6) Cretchor, Pittenger. J. Am. Chem. 8oc. 47, 163-160 
(1925). (9) Cretchor, Koch. Fitteivger, J. dm. Chem. Soc. 47, 1173-1177 (1925) (10) Axe. 

Froeinaa, J. Am. Chem, Soe. M, 478^70 (1934). 

(11) Hultquist, Northey, J. Am. Chem. Soe, a, 447-448 (1040). (12) Sut4sr, Evans, dm. 
Chem. Soe. m, 536-537 (1938). (13) Baldwin, Robinson. J. Chem. Soc. ia4, 1266. (J4) 
Gabri^ Ber. K, 3413 (1005). (15) Snyder, Gilbert, Ind. Eng. Chem. 84, 1519-1521 (1942). 
(16) Dahlen, Black, Foohey (to du Pout Co.), U.S. 1,979,144, Got. 30, 1934; Cent. 1915, 1 3051; 
[C.d. a, 177 (1936)]. 


8:6085 l,lA8-TBTRACHLOROPROPANE H CaHiCU Beil. I -107 

aCHr-(!M3HCl, 

6l 

ap. 179-180* cor. It 7M.8 mm. (1) i)it - l.m (1) 

179* (3) 

(Fbr prapn. of C from l,2,34richlnropropBiie (3:6840) + Bbdt at 160-100* ho (2|; 
from l,l,34iiehloroprop,De (3:5630) + CS, + AlQi see (3); from l,3.diehlon>prop6iie-l 
(3:6280) + Cl, we (4); from 3,3-dichlarapropenc-l (3:6140) + Q, we (1); from ordinary 
(.MieUaroethylene (3:5030) with CHiCl, (3:6020) + AlCl, at 40’ for 8 hn. (24% yield) 
we (6).] 

3:6IM (1) Bomburih, OuB. me. chin. (2) M, 553^7 (1881). (2) Herifelder, Ber. M, 2436 
(18KQ. (3} MMineyrat, Bull. me. ekim. (3) 21 , 621-623 (ISM). (4) HartaosMa, J. pmU- 
Chem. (3) 7, 812-313 (1873). (6) Uhmann. Bayar (to I.O.), Gar. 716.0W, Oao. 16, IMl; CM. 
1M2, 1 2684; CA. 18, 2061 (1944). 
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»;M »0 M^tintACSMlKmiWAHOIR^ (WKM3I| BAl-eM 
(avw^TbbMUaniwtou) GUCS— CMiSiCh ^{84S) 

i ^ 

B^. 180-180’’ cor. at 718 mm. U) 

170-18^ W) 

[£fma2Ml,l,l,34e£racUo^^ (ttn«^4e{racA2oroac«ipM) (8:0085).] 

ColoriOBB liq. with penetrating odor; produces bliaters on skin. — Ebb. aol. ooU aq.| alc-i 
ether, OsHt- 

C with aq. readily yields a crystn. tetrahydrate, in.p. 48^9*' (U ( 6 ), 48’’ ( 2 ), 47-48^ 
(3) (4) (for crystallographic data aee (2), for polymorphism aee (5)); this fetiibydrate 
loses its aq. on distn., on stdg. over H 1 BO 4 , or by aetn. of dry HCl gas. 

[For prepn. of C from phloroglucinol (1:1620) via convenion in AcOH with (3s to 1,1,- 
3,3,6,6-b6]D(chloro-2,4,6-triketocyclohexane ('* hexachlorophloroiducinol "} [Bed. 

Vlli- (469)1, and treatment of latter with water (yidd is almost quant.) (dichlonMoetio 
acid (3:6208) is also formed) see ( 6 ); from 2,4,6-triaininophenQr [Bed. Xlll-506, XUli- 
(211)] (2), from chloroaiiilic acid (3:4970) |1) (7), from 3,3,5-trichlorocydopenta8eda4(tt^ 

l, 2,4 [Beil. VlI-852] (4), or from 2,2,54ricUorocyclopentanBdione-3,4-d-l-caifaoxylie 
add-l [Beil. X-985| (4| by oxidn. with K(30| + fiCl (other by-products are also fmtPed 
and yidd is low, e.g., 7% (7|) see indie, refs.; for formn. of C from isopropyl ale. (1:6135) 
with GI 2 ( 8 ), from chloroaoetone (3:5425) with CU at 50-70° in light ( 9 ), or from 1 , 1 - 
dibromo-3,3<lichloropropanono-2 [Beil. 1-658] with ale. HgCU in B.t. at 100 ° for several 
hours (3) see indie, refs.] 

[C (as tetrahydrate) on reduction with Zn + H 2 SO 4 yields ( 1 ) acetone (1:5400); C on 
reduction with Al(0£t)8, Mg( 0 £t) 2 , or EtOMgCl yields ( 10 ) l,l,3,3-tetrachloropropB]iid-2 
(3:9037).} 

C with satd. aq. NaHSOi readily yields a NaHSOa cpd. (3). 

C with aq. aJk. does not (3) yield chloroform; C with alk. + aniline does not (3) give 
phenylisocyanide (carbylamine test). (Dif. from the isomeric iifuym.-tetrachloroaoetm 
(3:6085).) 

C in abs. ether with dry NHt gss adds 1 NHi giving (92% yield ( 2 )) l,l,3,3-tetra6hlon^ 
2 -aminopropanol -2 [Beil. 1-656], ndls. from CsHi, m.p. 110 - 111 ° dec. with piev. wihKma, 
tion; this prod, is cas. sol. in cold aq. but on warming the soln. dissociates into its oodh 
ponenfcs. — [The action of C aith aq. NH 4 OH or with aniline has not been darihed cf . ( 8 ).] 

[C with excess cone. aq. HCN warmed at 50^” soon dissolves and after 12 hiB. wanning 
(2) ppts. 3 , 3 , 3 ', 3 '-t€trachloro-<»-hydroxyiBobutyTonitrile [Beil. 111-318], eryst from CtHt, 

m. p. 112-114” ( 2 ); this prod, with ACOH/H2SO4 as directed (2) yields the corresp. A5t3'i3^-' 
tetrachloro<^•hyd^o 3 qrirobutyralnide, cr>vit. from CsHi, m.p. 156” (2).] 

C with PCU on htg. gives (2) mainly 1,1,2,2,3,3-hexachloropropaiie (3:6525) aooom- 
psnied by some 1 , 1 , 2 , 3 , 3-pentachloropropene-i (3 ; 6075). 

|C with diaiotised aniline (4 moles) in pres, of NaOAc yields (11) dichloroM-(beiisene- 
Bso)metfaane, yel.-or. eryst. from hot ale., m.p. 81-82° ( 11 ); C with diazotised p^tdiddine 
(4 moles) in pres, of NaDAc yields (11) dichloro- 6 u-(p-tolueneaEo)methane, orange eryst. 
from GsHa, m.p. 159-160° ( 11 ).] [These prods, are also similarly obtd. (Ill from imaym.- 
diohloroacetone (3:6085).] 

0 4 >(BeiU 0 neizo)-l-ph«Bylpyruole [Beil. XXV<535]; gdden-yel. Ifts. from dil. alo. or 
tgr., ntDs. from AeOH, m.p. 126-12r cor. ( 2 ), 126” ( 6 ). [fVom C in abs. alo. (2) or 
AoOH ( 6 ) with emss phenylhydrasine, refluxed for 5 min.] 
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tfWi (1) I«vy, Jedlieka, ^nn. Ml, 80-15 (188E0- U) Levy, Cnrdhod, Ann. Ml, 330-340 
(1889). (S| CM*. Ann. ahim. (0) I, 183-186 (1886). (4) HutHeh. Btr. M, 2438 (1888). 
(5) Spbnum, Sobnlliiic. Klwaing. Ann. Ml, 192 (1016). (0) Zineke, Kegel, Sir. M, 1467-1477; 
1478-1482 (1880). (7) Levy, Witte, Ann. H4, 86-88 (1880). |8) Buc (to Standerd 03 Co.), 
U.S. 1,301,757, Sept. 27, 1921; Cntf. ttU, IV 042. (0) I.6., fVenoh 816.956, Aug. 21, 1037; 
Cent. lIHk 1 2216. (10) Meerweiu, von Dock, Kireohnick, Leu, Migge, J. pnlU. Chun, (2) 
133, 213, 225 (1936). 

(ll) Favnl, Bull. eoc. dam. (5) 1, 088-989 (1034). 


3:6055 

».DICHLOROBENZEHE O 

CACIt Ben.V- 

201 




Vi-(111) 



u 

Vi-(183) 

B.P. 


\/ 

r.p. 



180.3" 

at 760 mm. (1) 

-16.7° (1) 

> 1.IB65 (3) 


180.3" 

at 700 msL (2) 

-17.1° (2) (11) 

1.1934 (13) 


18a2" 

at 767.4 mm. (1) 

-17.5° (10) 

n^* » 1.5486 

(2) 



(12) (15) 

1.5476 

(13) 

170-181° It 761 mm. (3) 


ng = 1.5518 

(1) 

179.8-180.6° (4) 

-17.6° (10) 

= 1.3048 (12) 


179JI-180.5° (5) 

-18° (&>) 

1.199 (14) 


179.5° 

at 746.2 mm. (1) 


« 1.5513 

(2) 

178.7-179.5° (6) 


1.540 

(14) 

179" 

cor. (7) 


fliJ 1.5532 

(10) 

178" 

at 762.6 mm. (8) 


1.5524 

(12) 

178" 

at 768 mm. (8a) 


DI* •> 1.3104 (12) 


86" 

at IB mm. (8) 


1.3085 (14) 


85" 

at 16 mm. (9) 


nj; = 1.55283 

(14) 

65.8" 

at 14 mm. (10) 


Z^=- 1.3088 (1) 



« 1.3111 (1) 


C when purr is coIotIfbh oil, \’olatilo with steam. — Ord. comml. C ronts. also the isomeric 
p-dichloroboiizene (3:U980J, oven as much as (16); and a comml. prod, sold as in- 
secticide conts. 40% C + !^0% p-dichlorobenzcnp (3:0980) 30% trichlorobenzene <17). 

[For f.p./compn. data and diagram of sjrstem C + jHluhtoroltenzene (3:0080) (cutertic, 
m.p. -23.4“, pontg. 86.7% C) sih? (10) (Jl); for f.p./funipn. data (uid diagram of system 
C + m-dichloroherutene (3: 5960 j (euteelic, m.p. -45.9", conlg. 48.7% C) see (11); for 
f.p./[»mpn. data on ternary .sy.stcm of all three di chlorobenzenes M'p (10).] 

[For data on densite of solns. of C in C'glla (1 : 6400; and m n-hexane (1 ; 8530) see (18); 
for data on D^o and on system C + dielbylbenzene (and use of the mixt. in testing 
fractionating columns] see (19).] 

[C is very spar. sol. aq. (for study of this Holy, over range 20-60^ see (20). | 

[For study and use of C as cleaner for metals see (21); for use solvent for fats and 
oils (16) and for dein. of oils in seeds (by use of density of resultant extract (22) see indie, 
refs.; for use for removal of tar or pitch from surfaces coated with cellulose esters see (23); 
for use as aolv. in purification of anthraquinone see (24); for study of i oxicity of C see (25).| 
[For prepn. of C from o-chloroaniline [Jieil. XII-597, X11]-(297)] via diazotization and 
use of CusCb reactn. (yields; 70% (26), 25% (27)] (1) (8) (28) see indie, refs.; from o- 
phenylenediamine [Beil. XllT-6, Xl]Ii’(5)j via totrazotization in AcOH with nitrosyl- 
auifuric acid followed by use of reactn. (70.1% yield) see (29); from 1,2-dicbloro- 
benzeneaulfonic aeid-4 (sec below) by distn, from strong HgBOg wiUi superheated steam at 
20(^240" see (30),] 
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7 B 6 LIQUIDS WITH Uf > 1.15 

[Fdr {nnnn. of fi from 2 -ehlorophen(il (3:56^) by htg. with FGI5 < 20 % yield) aeo (?); 
from (i*bromonitrobeiaene {Beil. V-247, Vrddl]] with PCU m e.t. at llBO'’ (31) or iMk 
NH4GI in B.t. at 320^ (32) see indio. refs.; from o-dinitrobeasene [Beil. V-257, Vr(135)| 
with 0 (Hi€. HCl in s.t. at 250~270^ see (331.] 

[For formn. of C (together with m- and j^-isomers in some caaes] from CflHs with Cb in 
pres, of Is (7), AlCU |34) (35), or Sndi (36) see indie, refs.; from chlorobenseno (3:7903) 
with Cb + cat. at 600“ ( 1 1 ) cf. (37) or with Cb in pres, of Al/Hg (38), AlCb (gives 30% 
C (ID) (34). FeCb (gives 39% C (11)), or with AlsSsClg (i.e., 2AlGb + StCb) + SOtCas 
( 8 a) see indie, refs.) 

[C with Gb in pres, of Al/Hg (38) or FeCit (30) (40) (41) gives mainly L2,4rtrichloro- 
bensene (3:6420), but l, 2 , 3 -trichlorobenz 0 nc (3:0990) is also formed (41)' — € with Gb 
in B.t. at room temp, in sunlight as directed (42) adds 3Gb yielding o-dichkirobenzelie- 
hexBchloride, m.p. 149“ (42).] — [For study of photochem. etdurination of C soe (43).| 

[C with Mg in dry ether does not react (44).] -- [C with CO + cat. at elev. temps, gives 

( 45 ) bensoic acid, presumably througli intormediatc formn. of o-phthalic acid and subpe- 
quent loss of COs.] 

[C with isopropyl lUc. (1:6135) -j- BFs + PjOg under reflux gives (53% yield (87» 
3,idichlurocumene {3,4-dichloro-iBopropylbcnx<‘ne) (87).] 

[G with CHjCl (3:70()«')) + /UCb yields (30) hexamethylbenzene (1:7265) eso- 
trichluromesitylone (3:8725). (3‘f mules j with CHCb (1 mole) + AiCb without 
solv. at o5° for 8 hrs. gives (15% yield on the GHUb (16)) (ris- (3, 4-dicliloruphenyl)inethane, 
white pi., m.p. 1()0.5-I62“ (46). — C with VCU + -UGb presumably yields '3, 4,3', 4^- 
tetrachlDrolienzaphdnone dirhloride (not isolated; since (lie reaction prod, with 95% ale. 

(46) or AcOH/HsSOg (47) gives 3,4,3',4'-tetrachlorobpnBO)ihcnonc, cryst. from hot ale. or 
hot acetone, m.p. 141-142“ (46), 142“ (47) (Bccumpanied in latter case (HgSCb) by some 
3,4-dichlorQbGnzoir acid (3:4925), m.p. 203“ (47).| 

IC with acetyl Cl (3:7065) -f .^ICb gives (yields: 70% (49), 40% (48)) 3.4^chloro- 
acetophenone, b.p. 135“ at 12 mm. (48), m.p. 70“ (48), 74“ (49) (corresp, oxime, m.p. 107“ 
(50)). —C with chlorudcctyl chloride (3:5235) + AJCI* gives (50) (85) 3,4-d^loro- 
phenacyl chloride (3,4,(i^trichloroacetophi'nom0r m.p. 43“ (50), 44° (85). -—C with /9- 
chJuro-n^butyric acid (3:0035) + Al(b or cone. H 2 iS(b fields |5l) by condens. and subse- 
(|uent ring closure a mixt. of j’,g<diGhloro-3-mpthy]iiidanone-l cpds.j 
[C with phtliolic anhydride (1:0725) + AiCb gives (.vidds: 80% |5), 73% (52) (53), 
35% (54)) (55) {>-( 3 , 4 ^ichlorobenzoyl)l>ciizoic acid, m.p. 194.5“ cor. (54), 1^.5“ (5), 
191.2“ cor. (52), 100“ (55); this prod, on ring closure with cone. H 2804 gives a mixt. 
two dichloroanthraquinunes consisting of 87% (54) (5) 2,3-iiiclduroaDthi'Hquincine (Beil. 
Vili-(413)|, m.p. 271“ cor. (54), 268“ (5), sind 16% (54) (5) I. 2 ^ichloroanthraqmnone 
IBtiU. Vlli-(411)], m.p. 196.5“ cor. (54), 194.5* (5). Note that C reacts with phthalic 
anhydride much more readily than THlirbluroU'Dzene (3;09S0); after making reactn. 
mixt. alk. any p-diclilorobcnzenc (os from use of crude G) may he distilled out witli steam 
(use in sepn. of p-dicldurobenzcnc from 0 ( 86 )^; note also the claim ( 86 ) that under certain 
cnnditioQB G with phthalic anliydridc + AJCb is claimed to replace 1 chlorine atom by 
hydrogen so that an cH(j;-chlorobcnzoyl) benzoic acid results which on ring dosure with 
100% H 2 SO 4 gives 80% yield 2 -chloroanthraquinone (3:4922). — C with 4,5Klichl(iro- 
phthalic anhydride (3:^30) + AlCb gives (80% yield (56)} 2-(3,4rdichlorobensoyl)4,5- 
dichlorobenzoic acid, cryst. from CeUq, m.p. 183“ (50); this prod, with cone. H 28 O 4 ring- 
closes giving mainly 2 , 3 , 6 , 7 -tetraGhloroanthraquinone, m.p. 348“ (56), accompaiiied by 
a little 1,2,6,7-tetrachJorQanthraquinone, m.p. 242° (56).] 

[C on partial hydrol. with aq. MeOH alk., alk. carbonates, or best alk. earths in pres, of 
Cu or Gu salts at elevated temps, under press, gives in excellent yields (57) (58) f59) (60) 
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(61) (62) (63) (64) (65) <HsldoroptiBiifil (3:5980) (Bome phenol (1 : 1480) is eln famed (02»; 
if the by^yBu of C ie carried further, espeou^ by iiee of aq. alL in pres, of Ba or & 
BilU and a reducing agt. (66), pyrtxsat^d (1 : 1520) ia obtd. of. (59) (61) (64).] * [For 
study of kineticB of renotn. of C with NaOMe/MeOH at ITS” see (67) (68) (60).] 

[C with anhyd. NHs in ale. in pres, of €aCI| + Cu at 200° under preoe. yidda (70) 4h 
cUoroaoiline; C with oonc. aq. NH4OH in prea. of GuO under preaa. at 150-200” |71) (72) 
or with Na m liq. NH| (73) givea o-phenylenediamine.] — [C with K diphenylamine givea 
by raaiT. on htg. (74) (75) -tetraphenyl^phenylenediamine [Beil. XIll-42], 

in.p. 137.5-138° (74) (75).] 

[C on mononitration, e.g., at 0° with a mnt. of HKOa (D 1.52) + cone. HaS04 (75) 
cf. (15) 14), givea (yields: 95% (15), 67% (75)) (7) (8) (76) mainly I,:^oh1oro4-nitro- 
benieno [B^. V-246, Vi-(131)], cryat. from ale., m.p. 43” (7) (8), 42.5° (4) (reoetn. prod, 
with piperidine ia 2-chloro-4rnitropiperidinobcnzene, m.p. 47-48” (78)}, accompanied by 
a little (5.2% at -30°, 7.2% at 0° (8)) l,2Hiichloro-4,5dimtrobenzene (aee below).] — 
[The only other poeaible mononitro-iaomer, vis.. 1,2-dicbloro^nitrobensenG [Beil. V-'246, 
Vi-(130)], m.p. 61° has been obtd, only by indirect means |77) (76) although prob. preeent 
(4) in the oil from the main mononitration product.] 

[C 00 dinitration, p.g., with 4 wt. pts. HNOt (D = 1.52) + 6 wt. pte. cone. HaSO^ at 
100° for 1 hr. (79) (28) cf. (80) (or the above l,2-di6hloro-4-nitrubonzene with HNOg 
(D » 1.5) + fumg. H2SO4 (20% SO|) 2 hra. at 100° (78)), givea l,2-dicliloro4,5-dimtro- 
boDiene [Beil. V-265], cryat. from dil. AcOH, m.p. 109-110” (78), 110° (28) (79) (reactn. 
prod, with pi|)cridine ia l,2-<lichlQro-4-Qitn>-5-piperidinobenzeDc, m.p. 62-64° (78)), ao- 
oompanied (28) by a little l,2Klich]oro-3,5Klmitroben2ene [Beil. V|-(138)], m.p. 56° (28).] — 
[All the other poBaiblo iaomeric o-dichlorodinitro cpda. are known but have been obtd. 
only by indirect means: l,2-dichloro-3, 4-dinitrobenzene [Beil. Y-264], m.p. -53-55°, 1,2- 
dioUoro^jOdinitrobenzene, m.p. 60°, and l,2-dichloro4,6-dinitrobenzenc, m.p. 56°.] 
[None of the four poaaible ],2-dichlon>-trinitrobenzene8 appears to have been reported.) 
[C 00 monoaulfonation, e.g., with fumg. HsS04 in a.t. at 21Q° for 8 hra. |7), or at room 
temp. (30), or at 100° (l(i), or with H2SO4.HSO + fumg. HsBOi (60% 8O1) in prea. of Hg 
at 100° for 1 hr. (81), gives mainly l,2-dichlorobeDzcne8uIfonic aGid-4 [Beil. XI-55, XIi-(16)] 
(Na aalt lese sol. aq. (81)) accompanied by a lesser amt. of l,2-dichlorobenzpne8ulfunic 
acid-d (Na salt more sol. aq. (81)) (some 5t^(dichlorophpnylj sulfone, m.p. 173° (30), may 
also be formed during aulfonation).] — [C aulfonatea mucli more readily than pHlichloro- 
benaene (3:0980); for use in sepn. see (7) (30); for removal of chlorobenzene from mbet. 
with diehlorobenzenes via aulfonation of former with 05% HsSOi aec (11).] 

O l^.Diddorobenzeiieaulfoiumide-4 (8,4-dielilorobonze&e5ii]f(ma]nlde-l): ciyat. from 
dil. ale., m.p. 134-135° u.c. (83). [Firom C by treatment as directed (83) with CLSOaH 
foDowed by conv. of the intermediate l,2-dichlorobenzenGsulf<myl ohloride-4, m.p. 
18-19° (83), with (NH4)sCOa to the deshed aulfonamide.] — (For formn. of 3,4^i- 
ohlorobenzeneaulfonyl chloride with QSOiH and use in sepn. of C from p-dichloro- 
bemeue aee (82); for prepn. of the aulfonamide and use as plaaticiaer aee (84).] 

1:6166 ( 1 ) CarswaU, Ifid. Eng. Chem. 21, 728 (1928). (2) Hurdis, Smyth, J. Am. Chm. /foe, 64, 
2913 llM). (3) Groves, Sugden, J. Chm, Sue, 1817, 1783. (4) Ruhoff. J, Am. Chm, Soe. 66, 
8470^3471 (L933). (5) Groggiiis. Newtou. Jnd. Eng. Chm. 26, 1030-1033 (1933). (6) Dadieu, 
Fongrati, Kohlrausch, MonaUh. 61, 431 (1932). (7) Beilsfein. Kurbatow, Ann. 171, 40-43 
(1875) ; 162, 94-96 (1876). (8) HoUeman. Reidlng. Bsc. fm. chim, 22, 358^59, 370-370 (1904). 
(8a) Wberrad. J, Chm. Soc. 121, 1019 (1992). (0) Bergmann, Engel, Sandor, Z. phgmk- Chm- 
B-16, 117 (1930). (10) HoUeman, van der Liadsn, Etc. Irat. (Atm. 29, 315-334 (1911). 

(11) Wihaut. van de Unde, Watlngh, Bsc. (ms. ekim. 16, 65-70 (1987). (12) Narbutt, Ber. 52, 
1030-1031, 1034 (1919). (13) Philip, J. Chem. Soc. m, 1868 (1912). (14) von Auwsn. Ann. 
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S: 60 e 0 tf/-l,a-DlCHL0R01>BOPAnoL4 
(Qyoerol a^^iehkitohydnn; 

" iMiohlorcdiydrin alljrl 
■leoliol dichlnride) 


C%C1 

H-i-a 

(I;H)0h 


GAOCIi 


BdLI-SM 

Ii-(181) 

^(870) 


at TOO mm. (U 

188° (2) (3) (8) 

179-181° iL dec. (4) 

79-8a5’«t Uiiim.|4| 

81-81.6° at 18 . 811110 . (6) 

75-77° at 16 mm. (A) 


OP > 1.3634 (5) 

- 1.346 (4) - L4876 (4) 


Colorless vise, liq.j spar. sol. cold aq., pet. et-her; misc. with ale., ether, acetone, CaHe. 
[For prepn. of 0 from glycerol (1:6540) (together with other prnila.) see (1); for pivpn. 
from allyl alcohol (1:6145) with CI 2 + aq. (2) (7) (8) (5) (2(1% yield) or with Cls in Cifiii 
(40% yield (9)) see indie, refs.; from allyl chloride (.'i: 70:^5) by addition of HOQ see (10) 
(11) (12); from the oorresp. acetate (diV-^t^hlonvn-propyl acetate) (3:6220) by alcoholysis 
using MpOH + HCl (33% yield (4)) (6); from vinyl cliloridc (3:7004) by reactn. with 
formaldeliyde (30%8oln.) + HCl + CaCksei* (13).l 
C witlk aq. alk. loses H(’l yielding (14) 3-chlr)ro-1 ,2-cpnxypropane (cpichlornhydrin '» 
(3:5358). [For studies uf kinetics of this loss of H(3 with aq. alk. see (15);^ for use of 
Bb(OH )2 h}’drol. as means of detn. of 0 in pres, of J,3-dichloropropanol-2 (" a-diehlori»- 
hydrin") (3:5983) see (1G).| 

C with sodium phenolatc does rutf give the expected 2,3Hliphennxypropanol-l but instead 
(4) (presumably by mtermediate. formation of epicblnrohydrin (3:5358)) the isoroeiie 

1.3- dipbcnoxypropanol-2, [Beil. VI-149, Vli-(S6)1, m.p. 79" (4). 

C on oxidn. with cone. HXOj (D = 1.471 >ields (12) (17) (6) (IS) o,tf-dichlnropropiunie 
acid (3:0855), m.p. 50°. |C on reductn. with P -t HI at ISO" yuids (S) isopropyl iodide 
-i- isopropyl chloride.] 

[C with SOCk at 100° givM (85% yield (19)) fi», 7 -(lichloro-a-propvD sulfito, h.p. 
Xlb^ at 4 mm., = 1.501, n‘g = l.oOtl (19); C with gives (75% yield (19) i 

2.3- dichloroprQpane-«ulfony] chloride-1, b.p. 122-123° nt 1.5 mm., » i.,582, 

1.457 (19).] 

1C with PCIjyieliis (7) 1 ,2,3-trichloropropane (3:5840); C with NaCN given (20) (pre- 
sumably by formation and subsecfucnt reaction of epichlorohydrin] 2.5% ^icld T-chlorci-^- 
hydroxy-Ti-butyronitrile; for reactn. uf C witli see (21); for rnactn. of C with 
NaSH, etc., yielding tliioglycerols see (22).] 

j9,T‘'l>ic]iloro-R-propyt acetate: b.p. 192° [see 3:6220). [For general study of 

kinetics of esterihcaiion of C sec (3).] 

^,y-DiclilDro-n-propyl benzoate: nil, b.p. 180-183° at 24 mm. (4). 

O j9,y-Didiloro-n-propyl ^-nitrobenzoate: m.p. 37-38° |4), 35.5-37° (211). [From 
C + p-nitrobcnzoyl chloride + pyridine (23).] 

/Sj'y-Didiloro-fi-propyl 8,6-d]njtrobenz(»te: unrc|Hnted. 

Av'^lcfaloro-n-propylbenzenesulfnnate: unre(M)rted. 

|9,y-Dichloro-n-propyl^-tduene8ulfonate: unrei)orted. 

0 N-phenylcarbunate: cryst. from Igr., m.p. 72>73° (24), 73-74*' 

(25). [FVom C + phenyl isocyanate at 90° (24) or indlrtrctly from |9,r<lichloro-7Zr 
propyl chloroformate with aniline (25).| 

(9 /9,r-DlclUoro-fi-jp9pyl ^-(a-ttiplithyl)cirbaxnate; ndls. from alo., in.|>. oa"" (25). 
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in«|i(L indirMtly bon iln'*dieUonHi>pto|)yl lAAonlgnngto iritli 


0 ArDieUa^-pnnl JV-(jSHi4kfh^)cub«uta! Ula. bon tie., m-p. 99* (95), 
(IVepd. imlinotly from ftininUoriMi^tnvyl ehlarofonnate with Anaphtlvlaiidw 
( 26 ).] 


I:NM (1) Gib«m, /. Sae. Chm. Ini N, M9-fi54; 970-975 (1931). (3) ThUom, ilmv IR, 
le^iee (isro). (3) Kailan, Raaenblatt, MonaUh. M, 109-170 (1936). (4) Ddiiiiy, IVWJ. 
BuU. toe. ehim. (4) 47, 573-673 (1930J. (3) Bead, Hurat, J. Chem. See. Ul, 069-999 (1933)! 
(6) Bookemuller, HdTiiuum, dnn. 319, 189-100 (1936). (7) HUbnar, MOUer, Aon. IN, 179- 
183(1871). 18) ToniR, Bar. 34, 2673 (1891). (9) King, Fynum, J. CAm. Am. IMi 1357 (1914). 
(10) von Gegwfelt, Aim. 134, 347-249 (1870); her. I, 730-721 (1873). 

(11) Henn^, Bn. I, 352 (1870). (12) Henry, her. 7, 414 (1874). (13) l.Q., Blit. 465,487. 
May 3, 1937; Crnl. 1933, U 1445; C.A. 81, 7067; French 812.202, May 4, 1937; Cod. m, U 
1445; O.il. n, 952 (1938). (14) Mflnder, Tollena, ZeU. fbr Chemie 1871, 262. (15) Sadtli, 
Z. pAyitfe. Chain. 93, 739-740 (1917); 93, 83-65 (1910). (16) Smith, Z. pAyitA. ahem, ^ 88-88 
(1920). (17) WeiigD, Melilcoff, fier. It, 1499-1500 (1877). (18) Knelacb, /. dm. Cham. Am. 
n, 3865 (1930). (19) LevaiUant, Compt. rand. 197, 335-337 (1933). ( 20 ) Brain., J 4m. rw, 
Sec. 39, 3170 (1930). 

(21) Lillienfeld, Brit 390.516, Brit. 390.523. May 4, 1033; FTenuh 730,669, Jan. 16, 1933; 
Ceni. 1999, 11 1443. (22) liUienleld, Brit. 366,080, Feb. 2, 1033; Can). 1139, II 1028; Franeb 
758,359, Jan. 15, 1634, Can). 1994, 1 3653. (23) Conaut, ()uayle, J. Am. Chem. Zoe. 43, 2772 
(1923). (24) Jobnaon, Langley, An. Chm. J. 44, 360 (1910). (25) Otto, J. ftaU. Chon. (2) 
44, 21-22 (1801). 


3:6075 14,l,8,S-FENTACHLOROI«OI>ENE-l Cl CaHaa 

C)ljC=<!;.CHCla 

RP. 183* (1) Bj* = 1.6317 (1) 

116^* at ft mm. (1) 

0 + Bra in sunlight Kives U) l,2-dibTamo-l,l,2,3,3-pentfichloropropaiie, m.p. 71” ( 1 ). 

C with powdered KOH in toluene at 100 ” yielda ( 1 ) a prod. CgClg, colorlew ndla., m.p. 
93-94" (1|. 

C shaken with cone. H 2 SO 4 , poured onto ice, yields 2,3,3-trichl<vopropeii-2-cd-l (a,^,jE^ 
trichloroocTolein) [Beil. l]-(378)]j b.p. 164° ( 1 ), m.p. 10 ‘’ (!)• [Oxime, m.p. 101”, converted 
on fusion into stereoisomer, m.p. 132° (U; phenylhydrazone, yel.-br. ndls.,in.p. 97-98” 
dee. ( 1 ).] 

C with cimc. H 28 O 4 for a lon|^ time at 40-50°, poured onto ice, ppts. ( 1 ) ar,jft*dichlarvh 
acrylic ac. (3:2265), m.p. 86 ” (1). 

ft: 9075 (1) PriDS, J. prafcf. C^fn. (2) 8ft, 419-420 (1914). 


3 : 6085 l,l,l,S-TETRACHLOROPROPAIf ONE-8 C 3 H 2 OCI 4 BolL I - 856 
(uiu]/m.-Tetrachloroaoetoiie) (pH 2 — C— CCls 

Cl & 

B.P.18S° (1) 02* = 1.634 (I) 

1B»-183‘ (2) 

71-73* Kt U nffl. (3) 

(Swolae l,l,3,3-(a(nKMoR)profutioM-2 (3:6050).] 

ColnrleBi limpid liq.; odor faint by itaelf but on wnrming or on dilutun vitli atlnr ilunin 


It- 

fc- 

f# - 1.467 (1) 


Beil. I - 360 
Ii-( 83) 

tS = idfsis (1) 



Dvnssm mcrm % w 

bdiiTiiMtory propfc with aq. nadily a^ieldt U) (2) |3) |ti ftciryitii. Metbydnii^ m-p. 
46* {1», 39“(2),65-(3|. 

(For pietm. of C from isopropyl ale. (propanQl*>2) (1 :413$) with Qi in oolii see lU; from 
MotooB (1:5400) with Qisee (2> (4) (6); from iddoroaoetooe (3:5425) wiili Cli at 50-70^ 
in li^t see (6); from l,l,l-tiichloropropiinDno-2 (3:5620) with SOCU at 180* see (3).] 
t reduoes NH^OH/AgNOi, Fehling’s soln., or aq. KMn04 instantly in cold |1) but does 
not give fttohsin-aldshyde test (1). 

C with NH«OH (1) yields chloroform (3:5050) and chloroacetamide [Beil. Il-100| Ilr 
(00), llr(193)L m.p. 116-117*. 

6 with aq. KOH yields (1) chloroform (3:5050) together with the salts of both chloro- 
acetio add (3:1370) and trichloroacetic acid (3:1150). [Dif. from the iaomerio sym.- 
tetraohloroaoBtoiiB (3:6050).] 

C with aq. KOH + aniline yields (5| phenyl isocyanide (carbylamine reaction). (Dif. 
from the isomeric sym.-tetraGhloroaoetone (3:6050).] 

1:IM (1) Brochet, Btiti. toe. ehim. (3) IS, 117-120 (1805); Ann. ehim. (7) 10, 134-141 (1807); 
Campt. rend. Ill, 1271 (1804). (2) aofii, Ann. chim. (6) 1. 180-182 (1886). (3) Arndt, Amande, 
Under, Jfiinatea. SI, 215 (1932). (4) Bouia, Ann. M, 316-319 (1846). (5) Bisohoff, Bar. 8, 1340- 
1341 (1875). (6) I.G.. fVench 816,956. Aug. 21, 1937; CaiU. INS, 1 2210. 

3; 6090 BTHYL d,f-o,jB-l)IGHLOROPROPIONATE C6Hfl02Cl2 BeU. U - 163 

CHi-CH-COOCiHs Hi— 

ii ii 

163-184* (1) Ei ? » 1.2461 (3) n? - 1.44816 (3) 

183-186* (3) 

70-77* St 16 nun. (2) 

[For prepn. of C from a,B-dichloropropicmic acid (3:0855) with aba. EtOH + dry HCl 
at 0* (74-78% yield (2|) (1| see indie, refs.; from a,^icbloropropionyl chloride (3:0034) 
with EtOH see (4) (3) |5M 

C is difficult to keep and readily loses HCS (3). — C on htg. with dimethylaniline, 
quinaline, or quinaldine at 100* for 10 min. under N 2 loses HCl yielding (4) ethyl cr^hloro- 
acrylcte (3:9242). 

C with Ba(OH )2 both saponifies and loses HCl yielding <5) (6) cv-chloroaerylic add 
(3:1445), m.p. 66*. 

C reacts e^y with ale. KCN, and alter boilg. the resulting soln. with KOH yidds (7) 
fumaric add (1:0895) and dj^malic add. 

* C on bdlg. with 20% HCl hydrclyseB (4) yielding EtOH (1 : 6130) and a,^-dichloro- 
propiGiiic acid (3:0865) q.v. ^ 

l:i|li (1) Werigo, Melikov, Ber. II, 1500 (1877). (2) Yarndl, Wallis, /. Org. Chm. 4, 287 
(1039). (3) BrOhl. Ann. m, 26 (1880). (4) Marvel. Dec. Cooke, Cowan, J. Am. Vhem. Soe. 
BB, 8415-3498 (1040). (5) .Warigo, Werner, Ann. 171, 167 (1873). (6) Otto, Beukurta, Ber. 18. 
241 (1886). Worigo, Tanatar, Ana. 174, 367-372 (1874). 



tsQvmi vrrs ^> tu 




8:«M0 US’tltlim(»044IBXHnjU^^ CURfCIi B«ILSjr.i« 

Cl a a 

CHr-0-“C— 


BJf. 188-180* at Ttt on. (II . 1.8087 (1) 

78-74' at 18 mm. (U 

80-60.0' at U nun. (8) > 1.8488 (2) 


iff 1.|I789|U 

iff 1.4800 111 
iff 1.4788(81 


(For fonnn. of C from 8«hloro-24Mtliylbatene-l (3:7300) + C 3 i -f NaHOO) at O' 
(30% yield C + 40% 34hlori»<2-(ehlaroiD«tbyl)but(»e-l (3:^0) + 25% l,84iddiii«4^ 
methyltiateiie-2 (3 1 8170) (2)) or from 2-chloro-2-methylbuta]ie (3:7220) or 2,3Hlidl]Qi^S^ 
methylbutaiie (3:7975) + 012 (1) (together with other prode.) see (1) |2).] 

C on difltn. over KOH gives (1) l,^chlon>-2-methylbuteoo-2 (3:8170) -f other pmdff* 
C with 2 molea quinoline at 185-^5” gives (30% yield (1)) iH^hlcffo-t^methylbtttMSeiiio* 
1,3 (3:9200). 


S:«il |l) Tidichenko, J. (Ten. CAem. (C^.iS.S.ft.) 8, 1110-1132 (1936); Cent. 1II1» 1 673; €IX 
<1, 1003 (1037). {2| Tishchenko, J. Gai. CAem. (a.5'.£.A.) 8, 1232-1246 (1038); Cent, ttil^ 
II 4222; C.A, 83, 4190 (1930). 


3:6105 CHLOROFUMARYI (Dl)CHLORlDE G4H02at 

a-€-co.a 


a. 




H 


Btun- 740 
lli.(808) 
Sr (640) 


B.P. 

184.1^187.5“ 

cor. at 760 mm., 

- 1.6898 (7| 

184.6“ 

sL. dec. (1) 

at 760 mm. (2) 

Iff = 1.064 (8) 

183.5“ 

at 7S0.6 mm. (2) 

1.063 (4) 

143-144“ cor. 

at 210miii.(l) 

D}’-* - L0668 (4| 

96.0-86.5“ 

at 40 mm. (3) 

87.0-87.5“ 

at 98 mm. (4) 


73-75“ 

It 90 mm. (5) 


68“ 

at 10 mm. (2) 


66-68“ 

at 13 mm. (6) 



- 1.5180 (7) 

1^ 1.081 (g| 

1.5806 (41 

1^'-* - 1.08178 (0 


[See also Mtromaleifl (di)ehlonde (3:0158).] 


Fsle green |2). 

[For prepn. of C from d^f-tartaiic acid (1.0550) or (len advantageously) d-tartaiic add 
(1:0525) with FCIb (larg^ excen) at 100*’ (yield from d^tartaiic acid 80% U)i frm dr 
tartaric acid 48% (9)) (10) (11) (12) (3) see indie, nfs. ^ote that care must be taken to 
ensure removal of sJl traces of phosphorus chlorides (9)); from aoetylenedicvbmQrlie 
acid [Beil. 11-^1, ni-(317j, llr(670)I with PCU in AcCl in s.t. shaken at room temp, for 
45 hiB. (yield not stated (6)) or with rcU directly (41 % yield (5)} see indie, refs.) 

[For fonnn. of C to small extent from cMoromaleyl (di)ehloride (3:6158) on pmtaraoted 
bciilg. see (2); for formn. of C from succinyl (di)chlaride (3:6200) during acta, of Git see 
(13]) for fonnn. of C (as an inseparable mixt. with BiCl) from dibensoyl-d'^aitarie vthr 
hyvlride with PQi see (14)J 



ft:eiM- 8 seilO DIViaiON BECTfON 1 002 

|6 with Os in pros, of Fb givoB (16) diohloroinal^ (di)diloride (3:6167) q.v. — C with 
Bfi in dark do« not roBot, but in direct aunlii^ for 5 hn. adds 82% of tiiearetical amt. 
yielding (2| aHShloro-ai/S-dibromoBUceinyl (di)ehloride, b.p. lld-llS" at 10 mm. (2), which 
on hydndyBia with aq. gives ( 2 ) ar-chlorchoi^-dibromosuccinic acid, hydrated pr. from HO, 
m.p. 05-75”, which after drying over oonc. HsBOi gives anhydrous form, m.p. 130-140° (2|.j 

[C with 3 N EtOH/KOH (large excess) in freesing mixt. loses HO and hydrolyzes (or 
vine versa) and after acidification ns directed gives K H aoetylcnedicarboxylale winch with 
aq. at 100 ” for 1 hr. loses CO 2 giving (39% yiedd from C ( 12 )] propinlic acid [Beil. 11-477, 
ni-{208), IIr(449).] 

[C with MeOH under reflux yields (13) dimethyl chlornfumarate (3:6582); G with 
EtOH yields ( 1 ) (9) (15) diethyl chlorofumarate (3: 6864); note that 0 reacts with MeOH 
or with aniline much more rapidly than the isomeric chlornmalcyl (di)chloride (3:6158) 
(for details and graphs see ( 2 )).] 

C (1 mole) with chlorofumaric add (3:4853) (1 mole) at 125” for 1 hr, gives (11) chloro- 
maleic anhydride (3:0280), m.p. 33”. 

[C with AlOa combines yielding a viscous oil, solidifying in freezing mixt. to yel. cryiit.., 
m.p. about 50”; this prod, with water FegeneratiCH C but if fint hid. at 100” for several hrs. 
and then treateid with aq. gives (85-87% yield (2)) (3) chloromalcyl (di)chloride (3:6158j.] 

C with excess cone. aq. KH 4 OH reacts vigorously yielding ( 1 ) (U| chlorofumaric acid 
diamide, ndls. from ale., m.p. 187° (11). 

[C in aq. AcOH ( 1 :4] with hydrazine hydrate as directed gives hydrazine salt of 
(a^oio^arboxyacryloyUhydrazine (7), m.p. 218” (9); nnt 4 ' that C with NH 2 .NH 1 .H 2 O 
in ether, pet. eth., or AcOH gives only (9) resinous or amorphous yel. prods.] 

C (1 mole] with p-chloroaniline (4 moles) in dry ether reacts vigorously giving mainly 
(11) chlorofuinaro-di-p-chlaroanilidc, pale yel. ndls. from ale., m.p. 223° ( 11 ), accompanied 
by a little i 7 -( 7 >-chlorophonyl;ch 1 oromaleimide, pi. from air. mother liquor, m.p. 175” (11). 

C on hydrolysis with aq. yields chlorofumaric acid (3 :4853), m.p. 193°. 

l:nM (1) Perkin. J. Chmi. Soe. 53, 69.5-697. 700 (1888). (2) Ott, Ann. MS, 25K 259. 203-264, 
278-285 (1912). (.1) Daiin, Danes. Hambly. Paul, 8eiiimen&. J. Chm. Sor. 1933, 15-21. (4| 
von Auwers, ^hniitlt, B«r. 4i, 481 (1913). (5) Kuggli, Help. Ckm. Aria 3, 56!) (1920), (6) 

Diete. Thiele, Bfr. 71, 1174 1175 (1938). (7) GUdstoiip. J. Chm. .Sor. 69, 293 (1891). js) 
von Auwers, Harrow, Brr. 62, 1679 (1929). (9) RugHdi, Hanmniin, Heh. Chim. Aria 3, 

612-614 (1920). (10) Perkin. Duppa, Ann. 115. 10.5-107 (1860). 

(ll) Chattawsy, ParkB.*>, J. Chem. Soc. 125, 466-468 (1024). (12) Ingold, J. Chm. Soc. 127. 
1202-1203 (1925). (13) Kauder, J. prakt. Chrm, (2) 31. 24-38 (1886). |U) Zetsche. Hubachcr, 
Hdff. Chim. Acta 9, 292-29:^ (1926). (]5| Claus. Ann. 191, 80-93 (1878). (16) Vaudevelde, 
BuB. acad. ray. Bdg. (3) 37, 680 -700 (1899); Cent, 1999, 1 404. 


3:6110 DICHLOROACETALDEHYDE CaHisDzCli 

DIETHYLACETAL Cl,.CH.CH(OC 2 H *)2 

Dichloroaceial ”) 


Bell. 1 - 614 
Ii-(328) 
Iz-(677) 


BbP. 188-186° 

(1) 

188-184° 

(2) 

183-184° 

(3) 

181-184° 

(4) 

178-181° d 

760 mm. (5) 

68-71° at 

U aam. (5) 


•> 1.1383 (6) 


C uadergoea d. dseompn. on Htdg. or diata. — [For me u imeetioide see |7) ( 8 ).] 

(For pnim. of C tram acetaldehyde diethylacetel ( 1 ; 01 S 6 ) by a«tn. of Qi (37% 

(5)) aee (5) (17); (ram ethyl alcohol (1:6130) by actn. of Cl. (yield 75% (l|, 40% (101, 



uauiDS vfrm tip > im 




Bas 

0 % (5}) M (1) W) W (6) (11); from a^,/S4riolilor^^ otba + Za (78% yield Ml), 
or abs. ile. (3), or NeOEt (12), or even water (3)i* (xom ether 

with Zn + abfl. ale. |13|.] 

C on warming with oonc. H26O4 (14) (2) or on htg. at ISO** with eonc. HC3 (16) or on htg. 
with bename anhydride + a little eono. H2SO4 givea (yield Bl% (1)^ 78% (10), 71% (16)) 
didiloroaeetBlilehyde (3:5180), b.p. 90-or. 

C cm htg. with ^c. NaOH at 16(^180” yielda (17) glyozal tetraethylaoetai (BeiL I-76(Bi 
b.p. ISO** (17). -- C with K ter4>utylate loaea HCl yielding (5) cfaloroketene diethylaeetal, 
b.p. 166" at 732-740 mm., Z)}i - 1.0534, « 1.4375 (5). 

C with PCU yielda (15) a,/9,|e-trielilorodipihyl other [Boil. 1^15]. 

3:6116 (1) van cie Walle, Bull. aoc. chim. Belli. 38, 3118-300 (lOU/lH). (3) Fimwr, Am* t79» 
33-34 (1875). (3) Oddu, Mameli, Uau. ehim. iial. 31, 11 412-414 (1003). (4) Naber, HaeoOr 
J. dm.lCAem. Soe. 48. 2422<2423 (1026). (5) Magnuu. MgEIviuii. J, Am. Chm. Soe. H, 2210- 
2213 (1938). (6) Liebeii. dnvi. 164, 114-115 (1857). (7) I.G., French 814,435, June 23. 1937; 
Cent. 1667, 11 3006; C.A. 32. 1390 (1038). (8) Ger. 528,194, June 26, 1031; Cml. IMl, 11 1910. 
(9) Frituh. Ann. 276, 30U (1H94). (lU) fiAeuoken, TeUegen, Pluaje. iiCec. trae. cAtm. 63, 75 (1088). 

(11) Ghattaway, fiackeberg, J. Ckem. Soo. 125, 1101 (1924). (12) Jaeobaen. Ber. 4. 217 (1871). 
(13) Neher, FiMUsr, J. Am. Chan. Soe. 81, 414 (1009). (14) Patemo, Ann. 10, 373 (1860). 
(15) Krey, ./aAr<;46cT. 1876, 475. (IG) Wohl. Roth, Ber. 46, 217 (1907). (17) Pinner, Bar. I, 
148-151 (1872). 


3:8195 d,t-a-CHLOROPROPIOinC ACID 

CiHACl 

Bail, n ■ 648 

(2^hluroprapBiioic Mid) 

CH,-CH.COOH 

l^-(UO) 



Cl 

11^(366) 

BJ. 186° COT. (1) 

i«" = 

1.25M (6) 

14" - 1.4350 W 

186° (2| 

185.3° AtTWmm. (3) 

185° (4) 

88.5^8.4’ at 16 mm. (3| 
83.5-84.5° at Umni. (3) 



14*^ > 1.4864 |3) 


Colorless liq. with w^eak odor suggestive both of acetic acid and butyric acid,' miae. with 
aq. ale. or ether; volatile with steam; blisters skin. 

[For prepn. of C from propionie acid (1 : 1025) witli Ch (7) (8) or with SChCh + dibenaoyl 
peroxide in CCI4 (0) sec indie, refs.; fntm o-chlnropropionyl chloride 1(3:5320) by hydrolysis 
(1) (10) (11) (12) with water see indie, refs.; from AHchloropropionitrile by hydrolyBU with 
cone. HCl sec (5); from 2-chluropropanol-l (3:7917) (4) or from 3-chlorobutsnone-2 (o- 
chioroGthyl methyl ketone) (3:7598) (13) (14) by oxidn. with HNOi or other oxidn. agts. 
aee indie, refs.l 

_ IG on treatment with Ck as specified (15) yields a,i9-dichloropropioiiio Mid (3:0856); 
C with SGCla yields (16) o-cldoropropionyl chloride (3:5320), b.p. Ill"; C on reduction 
with Zn + HCl yields (10) propionic acid (1:1025) |for study of catalytic hydrogenation 
of C or its salts sec (17)1; C with SOs at 170" yields |1R) a-chloro-Mulfopropkimc acid 
|for reactn. of C with sulfites aee (2)]; C with cone. aq. NH4OH gives (43-40% yield (19)) 
dfUanine (af-aminopropionic acid) [for behavior of C with liq. NHj see (20) (21)].l 
C on alk. hydrolysis gives (10) (22) lactic acid (1:0400) [for study of rate of hyifrcdysis 
of C (23) or its sodium salt (24) see indie, refs.]. 

|C on htg. with pyridine at 100" loses CO2 and yields (25) ethylpyridinium chloride.] 

G on convendon to salt, treatment with KCN, and subsequent addification ykUa (26) 
BkethylmBlonic acid, m.p. 132" (has been used for ident. of C (26)). 





4Lt-*4mOIlOniDFEO!nO aqio 


C witii •fhnytaMdHaiM ia « i«r HQ nftmd 3 hn. lim (yUdK 61^% (BfiA 
AHK^ (33)) 3 (gH^dnoetliyUbaiiiiiuduola, ndb. fiw hot GA^ iii.p. lSi.7-U&4* ear. 
(36) 184-136* oar. (36). 

IfottiTl o-chkrepnploaato: b.p. 133°. (See 3;7W6.} 

Bdiyl «4hlorapniiaute: b.p. 14r. (8m 8:8126.) 

^ «-Chlanpnvlauaiide: m.p. SO^ (27). [nrom etbyl ondilarapnpioiute (3:8126) 
with ooDe. aq. NH 4 OH (27).) 

O a-ChlO(pfNpieB<aiiilide: Ifte. from Igr., m.p. 22* (28) (D). |FhnD oHshloropropieiiyl 
eUoride (3:5320) + uiline in CHCii (23).] [Note that the reaotn. prod, rf thia 
eonpd. with more anOioe, via., aranilinopropumanilide [Beil. XIl-658], haa m.p. 130*.] 

O a>Chlan|nipiaa.^4obiidlda: Ifta. from Ip., in.p. 124* (28), 106° (29). [Flam or 
ehlonpropionyl ehlaride (3:5320) with 2 moke p4olnidine (28).] [Note that the 
reaetn. prod, of thia eompd. with more p4oluidiiie, vie., a-(p 4 oluidino)propionFp> 
toluiihde [BeQ. XIl-080] haa m.p. 168*.] 

ID Phea^ydraxiM a-chlorapnpfamate: m.p. 95° (30). [From C + phe&ylhydniiae 
(80).] 

ID o-FheBOxypropiaoie add: ndk. from aq., m.p. 116-116* (31), 115* (32). [From 
Bodium at-ehlorapropioiiate + eodhim phenoktr on htg. and evapn. (33).] [Note 
that the opt. act forma of thia deriv. melt at 87° (32).] 

8:IUI (1) Bnohanan, Am. 148, 170 (1868). (2) Badur, von Mala, Rte. trai. ehtm. tt, 177- 
194, 803-380 (1930). (3) Burkard, Kahovac, liimauk. 71. 340 (1038). (4) Banii-, Bull oaod. 
tuy. INI, 397-431; Cent IIH, n 486. (8) Mirltaal, Bar. 14, 4048-4060 (1801). (6) 
Behianbara. Z. pkytik. Chtm. irlTI, 230 (1935). (7) Baaa, Burlaw (to Dow Cliem Co.), U.& 
1,903,713, March 5, 1035; Caitf. Ml, 11 1267; C.il. N, 2650 (1836). (8) Baaa (to Dow Cham. 
Co.), UB. 2,010,686. Au|. 6, 1935; Card. UN, 1 880; C.A. M, 6608 (1036).' (9) Kharaaoh, 
larawn, /. Am. Cham. Boe. N. 926-929 (1940). (10) Ulriah, Ann. IN, 260-271 (1869). 

(11) Maaaarii, 0am. dam. Hal. U, 261 (1882). (12) Lovfa, /. pnM. Chen. (2) », 367 (1884). 
(13) DaBimo, dllan (to Shell Development Co.), U.S. 2,051,470, Aug. 18, 1936; Card. Ml, U 
8408; C.A. N, 6764 (1936). (14) N. V. da Bataalaoha FatnJeum Maatanbapplj, Brit. 447B7B, 
May 27. 1M6; PTaneh, 797,943, May 6, 1036; Card. UN, U 866, C.A. N, n24 (1936). (IS) 
RUun, Haaa, Gar. 579.654, June 29, 1033; Cnd. Ml, II 1587. (16) Idmu, Bar. 76, 1040 (1937). 
(l7) Phal, MOller-liObBck, Bar. 14, 2143-2147 (1931). (18) Baaker, Moot, Bull. toe. elrim. (4) 
41, 644 (1928). (10) Tobia, Ayrea, J. Am. Cham. 80c. N, 860 (1937). (20) Cheronk, Spita- 
mualler, J. Org. CAam. 6, 349-375 (1941). 

(31) Skier, Charonk, J. Org. Own. I, 467-478 (1941). (22) Widwlhaua, Ann. 141, 4-6 
(1867). (23) Koikn, Kunaa, MenokA. 71, 386 (1938). (24) Simpaon. J. Am. Chen. Soe. N, 
678 (1918). (25) von Watther. Wahiliaien, J. praM. CAam. (2) 19,53-64 (1917). (26) Blooiu- 
fldd, Fwmer, J. Chen. Soe. UN, 2076-2078. (27) Beokurta, Otto, Brr. I, 1592 (1876). (28) 
BkahuB, Walden, Aim. 979, 80, 02 (1894). (29) WoUrenaldn, BoUe, Bar. 41, 736 (1*08). (30) 
SimiiMl, Sohaffel, J. Am. CAam. Soe. 64, 470-4n (1042). 

(ill Bkahoff, Bar. 11, 925-026 (1900). (32) Feurneau, Bandukeoo, Bull. toe. Mm. (4) II, 
992 (1922). (33) Saarharh, J. prakt. CAam. (2) 91, 152-153 (1880). (34) Vandewiier, Bull, 
aaa. cAim. Bab, 49, 255 (1030). (33) Boedo', Day, J. Org. Chen, 6, 31-16 (1941). (30) Sidnik, 
MBkr, Day, J. Am. CAam. See. 99, 1856 (1943). 





m UQkmw wna 

»:tt» wAomnixmoBOicsTm g^iOmOi MLn.im 

i»<VHi0.oo,oab fk^ 

1*1- 

BJP. 


186.B-187.1* 

( 1 ) 

nr - 1.3221 (61 

80-1-4301 

( 6 ) 

186.5^187* at 761 m: 

■LPI 

16218 ( 6 ) 

L4307 

Ifi 

187" 

|3| 

nr - 1.3170 (4) 

1^-1.4806 



IIT-IIT-S* tl IN mm. (1) 

68* It 10iiim.(4) 

eS.0-65.5* at lmm.|5) 

mv prepn. (S7% yield (4)) from »-propyI ale. (l:6in) + tridlonaeatw as. (S:1LN) 
■ee (4).| 

[For itttdy of ebloriution of C' aee |4).] 

For study of hydrdyais of C see |5). 

J:IUI (1) Chsnc, Z. pkuiik. Ckm B-M. 307 (1034). |2) SeUff, Z. tkyOc. Chm. 1. 870 (IMT). 
|3| Caermont, Dull, sm (Am. (2) 40, 302 (1883). <4) Oayln, Waddle, /. Am. Clmm. iSSe. M, 
3358-3350 (1042). (5) Palomai. Salmi, Korte, Bar. 71, 707 (1030). fo) Befajanben, S. thmlk. 
dum. A-17», 220 (1035). 


3:6140 ISOBOmTRlCHLOROACmTE CaHiOiCIs Bolin- 606 

(CHi)iCH.CH9.0.CX).CCai Di- 

n»- 

B.P. 187-189* (1) i)i* = 1.258 ( 2 ) n^* o 1.4456 (31 

93-84* at M mm. (2} » 1.2636 P) -> 1.4433 0) 

Ckdorilem liq. of agneable odor ( 1 ). 

[For prepn. (82-89% yield ( 2 )) from isobutyl ale. (1 ;6165) + trichloroaeetiB ae. (3: UN) 
M | 2 | ( 1 ).] 

[For study of chlorinetion of C see (2).] 

llUM ID Judean, B«r. 1, 784 (1870) (2) Waddle. Adldm, J. Am. Chon. Boc. «, 88«l-aM4 

(1030). (3) Sehjanbers, Z. phytik Chm 4-172, 220 (1035). 


3:6150 l;i,B«4.TBmCHLOROBnTADlBIIS-l,B CACU 


(liquid stoteoisaiiMr) 


HC=C-C=CH 

da ^ (!;i ill 


BJ>. 188° HI iHf - 1-516 (1) 

67-68* It 10 sun. 01 
43’’ at 1 mm. 0 ) 


[808 abo the ioHd stereauomer (3:0670), m.p. 50".] 


Boil. SJI. 18 


Coiorkoo fltron^y refraetive liq. with agreeable honey-like odor; on otdg. tuno briMm iikd 
evolvea HQ. 

[For ioolatkm of t from the high-boilg. fraetn. resulting in the preparation of triddmo- 
ethylene (3:5170) from l,l, 2 , 2 -tetnohloroethAn 8 (acetylene tetraohloride) (3:5750) 
for prepn. of C from 1 , 1 , 2 , 3 , 4 , 4 -hexaeblDrobuUoe (3:3156) with ale. KOH at mem teW* 
W0j».| 

G on saturation with Qi yields (1} the liquid Btereoisomer of 1,1,2,3,4,4-heiBddQielmtfl^ 



a:«i60-8:6l58 DIVISION B. SECTION I 806 

2 (3:0046), b.p. or at 10 mm. (1). [Note that 6 does not (1) yield oetaiClilorobutaoe 
(8:3000)J 

C with Brj yields l,4-dibromo-l,2,3,44etrachlorobutene-2, long colorlesR doubly re- 
fracting ndle., m.p. 105^ (1). 

C does not react with oonc. HNOi, but with fumg. HNOi or oven with NOs gee C reacts 
vigorously pptg. l,4rdiiutro-l,2,3,4-tetrachlorobutene-2, colorless oryst. from AcOH, m.p. 
13r (1). [Note that this prod, cannot be recryst. from ale. since it reacts yielding ethyl 
nitrite and a yel. viscous oil (1).| 

ID Mimer, HQther, Bsr. 14. 589-600 (1931); C.A. 25. 3956 (1931). 


8:6166 CHLOROMAtEYL (Dl)GHLORIDS CiUihCU 



Beil.ZVU— 

XVUj-(138) 


B.P. M.P. 

at 760 mm. (1) 13.7° (1) Df 1.602 (3) ng' - 1.5126 (3) 

18a3° at 700 mm. (1) 11-12° (2) 

185.2° at 730 mm. <1| 1.0040 |3| 1.51362 (3| 

104.0-105° at 60 mm. (2) 

82.2-82.5° at 26 mm. |3) Di' ^ » 1.6044 (3) nS’^ » 1.51375 (3) 

71.5° at 10 mm. (1) 

[8m also chkrofumaryl (di)chlori(k (3;6]05).| 

C is generally formulated in thr unsymmctrical stniclure shown above (for discussion 
see (1) P)); note, however, that the position of the clilorine atom attiiehril In the carbon 
bearing the double bond is frankly assumed and may be on the other such carbon. 

Note also that C appears to exist also in a labile form, m.p. 4..S° (1 ), which readily changes 
to the higher-melting (stablej variety; C on supercooling and inoculation with the labile 
form cryst. in the latter. 

G from pet. ether cryet. as needles; C has disagreeable odor (1 1 and is far more lachryma- 
toiy than the isomeric chlnrofumaryl (di)chlnride (3:6105) (2). 

[For prepn. of C from chlorofumar>d (di)c.hloride (3:6105) by combination with AlCla, 
btg. at 100° for several hrs., and subsequently decomposing with ir.r water (yield as high 
as 86-87% but varies according to nature of AlCIj used) see (1) (2).] 

[C on hydrogenation in dry etlier in pros, of H black yields (4) fv-butyric acid (1 : 103.5) 
and other prods.] 

[C with Aids gives a cimI., red-brown ndls., imp. abt. 100° (1); on htg. at KSO-225° this 
prod, decomposes yielding (1 ) di,5-dichloroaGryioyl chloride (sec under 3:2265), b.p. 147.3° 
at 733 mm., phosgene (3:50()0), GO, HC71, and other prods.) 

C on protracted boilg, is converted (1) to chlorofumoryl (di) chloride (3:6105). 

[C reacts with MeOH and with aniline much more slowly than the isomeric chlorofumaryl 
(di)Gfaloride (3:6106) (for details and graphs see (1) of. (2}).| 

3:8115 ID Ott, Ann. 312, 266-265, 278-285 (1912). (2) Dann. Davies. HarnMy, Paul, fiammefis. 
/. CAem. 8k. IMS, 16-21. (3) von 4uwcrs, Sriunidt, Bn, 48, 482 (1913). (4) Ott, Bn. 41, 
2173-2176 (1913). 
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Liqieiss mm jjP > tut 


9m» 


8:0180 a,»l>lCHL0R0PBim01llCACn> a CtHAOi ,BilLll.M0 

ca-i-oot® 

Cl 

B.P. [1B5-1901 (1) (4) |6| 

|7| Df*« - 1.3Be (2) 

90-92° Rt 14 mm. (2) 

ColorlesB liq. — Very eas. sol. oq. or ale.; from aq. ablna. can be salted out with KaGl. — 
Volatile with utem without bydrolyfliB. — Insol. cone. HCl. 

[For prepn. of G from corresp. acid chloride, viz., a,»<lichloropropionyl chloride (3 : 5372), 
by hydrolyBiB see (3|; from a,oHlichloropropioiiitrile monomer [Beil. 1L251) <1} (4) (19), 
a,aHlichloTopropionitrilc dimer [Beil. 11-2 (j 2] (5), or a,a-dichloropropioiutrile trimer [Bril. 
XXVl-38] (6) (7) by hydrolyBis with H2SO4 see indie. lefs.; from a,a^^ldilolvpropiolla^de 
(see below) by hydrdyBifi with cone. HCl in s.i. at 140° see (2); for formn. of C from propi- 
onic acid with Cli under certain conditions see (26).] 

3 is reduced by Zn + dil. H2SO4 (1) propionic acid (1:1025). 

G on keeping gradually splits off some HQ (2). — C with ale. KOH on boilg. either 
loees HCl giving (8) <ir-c}doroacrylic acid (3:1445) or by some obscure mechanism g^ves 
|9) cf. |10) (11) ^-ethoxyacrylic acid [Beil. 111-369), m.p. 110°. 

C as a montkbasic acid forms corresp. salts; c.g., XHjl (1); KA.6HsO (1); CaAi.3Hri) (1); 
Ba^Z'HsO (1 ); Zil^^H 20 (1) (12); AgA, spar. sol. w{. (1); note that this dry Agi at 60° 
decomposes violently giving (12) Ag(*l and a mixed anhydride of C with pyruvic arid, 
vi*., CHa.C(Clu).(K).().CO.CO.CHs; however, AgA on warming with aq. gives (12) AgCI *f 
pyruvic acid {\ :1040) and, or (1) or-eliloroacrylic acid (3:1445). 

C with aic[. nr AgsGOj on protracted hig. gives (13) (12) pyruvic arid (1:1040), 
but use of excess Ag-O (14) (1) cf. (15) leads to AcOH (1:1010) + COj + HjO. — C with 
aq. Ba(OH)2 on bodg. or C with aq. in s.t. at 120-150° gives (14) (16) pyruvic acid (1 : 1040)^ 

|C with finely divided Ag in (Vie on refluxing 40-70 hrs. gives (17) (18) (19) a,a'-di- 
metbylmalrie anhydride [Beil. XVU-4451, m.p. 95^, and a,at'Hlicldori>ia,aVimethylsucGinic 
arid [Beil. 11-668], m.p. 185°.] 

[0 (3 moles) with PUs (1 mole) givo» (3) (20) a,QHlicUloropropionlc arid anhydride 
[Beil. 11-251], b.p. 196-200° (20), 190- 192° (:)). -0 (3 moles) with PClj (2 moles) (3) or 
with S(XIl2 n'fluxed for 1(1 hi-s. (21 ) pveb a^o-dichloropropinnyl chloride (3:5372).J 

C with alcohols in pres, of dry IlGl gives (1) the corresp. eslera (see also below'). 

Methyl a,a-dichloropropoaate: h.p. 144-146° (7), 143-144 u.c. (1). [FriMD C 

with MeOH + dry HCL |1| (7); for study of kinetics of hydrolysis see (22).] 

Ethyl a,a-dlc)iloropnipiQnate: h.p. 160° (23), 156-157° (1) (6), 83-85° at 53 mm. (2). 
(From G with £tOH + dry HCl (1) or from a,a-dichloropropionyl chloride (3;A3ra) 
with lOtOH (23); note that this ester with aq. in s.t. at 130'' gives (10) |14) undergoes 
hydrolysis yielding pyruvic acid (1:1040) and ethyl pyniA'ate (1.3308) or with aq. 
Ag20 gives (151 Ag aectaic.) 

) atitt-IMchloroprapionainide: Ifts. from dil. ole., m.p. 117-118° (2) (24), 117° (12|) 
116-117° (3), 116° (23) (5) (20), 115-116° (4) (6) (7). [From ethyl a,aHliehion>^ 
propionate (abo^'e) (3) (23), from methyl a,aHlichloropropionate (above) (7), or from 
ajO^ichloropropionyl chloride (3:5372) (3) with cone. aq. NH4OH.] 

) a,a-Dkhloropnipioii-iV-ethylafflide: m.p. 51-52° (2). [From C with EtNH|.] 

a,a-DicliloraprDpinnniiilide; m.p. 101° (2). [Reported only by indirect means (21.) 
a,a*-Dich]f»opropioB-p-toluidide: m.p. 84-86° (25|. [Reported only by indirect 
means |25).] 





luviBRiN B, BBcncar i 


ItfMtUlBMkurii, Otto, Ar.*,187«-lg81 (MTS). (4 mBtMm, JMw, ICtMh, 4M.in, 
IM-iaS U>27>. (a) Bsokwti, Otto, Sw. li, asa-asi (1878). (4) Boekarti, Otto, Btr. ft 
16S3-1SS4 <1870). (8| TrOgw, /. pnlU. Chm. <3) «•, 802-388 (1M2). <0) Baotairti, Otto, 
Btr. la 208-204 (1877). |7) Otto, Voi|t, /. prakL Chm. (2) 88 , 84-86 (1887). |8) Otto, 
Boakntti, Sr. 18, 241-242 (1880. |B) Otto, Btr. 88, 1108-1110 (1800). (10 CUmo, Sr. 8t 
IIM (1888). 

(ll) l^oUtMliiboliin, J. pnU. Chm. (2) 78, 835 (1B08). (12) B«)knrti, Otto, Ber. U, 228- 
230 (1886). (13) Brikiirto, Otto. Sr. li, 205-206 (1877). (14) Beolcurti, Otto. ST. 18, 2037- 
8030 (1877). (15) KUmenko, Sr. 3, 1406-1400 (1874). (lO) Kliiiiniko, Sr. 6, 477 (1872). 
(17) Boekiirti. Otto, Sr. It, 1503-1504 (1877). (18) Otto, BookurU, Sr. 18, 828-830, 830, 847 
(1885). (10) Otto, Hobt, J. pmU. Chm. (2) 41, 401-407 (1800). (20) (Mto, Hobt, J. pMhL 
Chm (2) 48, 78 (1800). 

(21) Loiiiiu, Sr. 70, 1050 (1087). (22) Burid, Hib. CMm. ABa 1, 244-246 (1018). (23) 
gHmMlca, Bir. 8, 400-467 (1870). (24) Otto. dim. 188, 183 (1804). (26) Biieboff. Wridm, 
dim. Sit, 03 (1804). (20) Bohn ud Hw, A.G., Or. 570,051. June 20, 1833; CM. 1888 U 
1587; [C.d. 88 , 1050 (1034)]. 


SlSlBS lAliS-TBTRACmORO-l-MBIHnraOPAlIB C 4 H 1 CU BeO. B. 1 T. 10 

CI^ 

acHt-<(l;-CHai 


BJ>. H.P. 

190.6-101.3* cor. (1) -40* (1) si* - 1.43B3 (1) - 1.4068 (1) 


[For forma, of C (tofsether with other products) from fer-butyl chloride (3:7045) or 
from l,5-dichloro-2-methylpropBne (3:7960) + C1| see (1).] 

t;ill5 (1) Rooera, Nelacm, /. dm. CAam. Soc. ig, 1027-1029 (1D36). 


3:6180 (2,^,^TRlCHLORO-fcr^nm ACSTATE GsHiOtaii 
(“ Acetone-chloroform ” acetate; CHi 


"chloretone'^ 

acetate) 

CX;ir-i-0.C0.<3Hi 



(jjH, 

B.P, 191” 

(1) 


190-191” 

(2) 


161-152* rt 887 nun. (3) 



BaU. n - 131 
Hi- (66) 
nr- 


Colorlen mobile liq. with agreeable odor (1). InsoL aq.; eaa. aol. aic.| ether, acetone, 
CHOli, CsHe (3). -- Volatile with steam (3). 

C on boolg. with 3-4 vole. cone. HNOa ie rapidly hydrolyied; after boilg. only a few min. 
■ddn. of aq. ppta. 6i<986-trichloro-fer-butyl ale. (3:2662), m.p. 78 ” (3). (C hydrolyaea only 
very alowly (108 hn.) on boilg. with aq. alone; in pra. of dil HfSOi hydrolyaia ia more npid 
(7 hn.) and 6il926-tricbloro4er-butyl dc. (chloretone) aublimea into condenser (3).] 

[For prepn. from ^,^,6-trichloro-fsr-butyl ale. (3:2^) + A 0 |O (1) or Ac|0 + NaOAc 
Waeefl) |3).] 

If AM (1) Wdlgerodt, DUrr, J. pnkt. CAem. (2) M, 285 (1889). (2) Taffe, Roaniki Fenn. I, 
^107 (1923); Cmt, 1AM, 11 304. (3) Aldrich. J. Am. CAem. te. li, 2720-2723 (1916). 
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•inw jir4umnicnoKMyciTAii< cat cAiAcw 

CH|X:Hi.C.O.OOiOCat 

^H| 




ftp, 181* It 7N I 
105*at Ml 


( 1 | 

(II 


08 - 1,M05 (1) 


C ta cbtD. tendi to deeompoae into 34ieth]rlbuten»-2 (1:8220) + trieUorawtie mM 
(3:1160) U|. 

(Forituiliea on pnpn. from ^meUiylbutenn^ (1:8220) + triehkmnnttondd.CiilUO) 
me (2) |3| (4) |6) (6); for prepn. (84% yieU (1» frramiaMaqrl ale. (1 :6100) «bd tneUato< 
ueticu. (8:1160) lee (11 1 

Ittni (1| Liitan, Dehn, J. Am. Chan. Sat. M, 1264-1205 (1B88). (2) Tfanolaor, AndKMor, 
/. cOim. UhrOn* 1, 107-110 (1025); C.A. M, 2820 (1626). |2i TtowtoT, ImOniah, dbmta, 
J. ehim. VhvUi* 1, 675-680 (1926): C.A. M, 2820 (1026). (4) Andnoaov, mtaln. Xhim. ghur. 
2, Sei. pt. 209-218 (1028); CjI. 88, 322 (1929); Cml. 1«N, I 3064. (6) Andiauor, 

Khm. Zhur. I, Sei. ft 467-470 (192Q; C.A. 81, 3207 (1029); Canl.lIM, 1 3064. (6) AadnMon 
VMk. Khan. Zhur. 4, Sei. pt. 89-02 (1920) ; C.A. 88, 4439 (1929) ; Cant. MM, n 2438. 


mCHLOROUBTHlL TRICHLOROACBTATB CliC.(X)OCC]| BtD.in-.17 

lll|7— 

nit- 

B.Pn 191-19S* M.P. 34” Df 1.6733t 

1S00 8:0290. Divuim A: SoHtU, 

3:6193 m-CHLOROAlOSOLE 
(m-Chlorophenyl 
methyl ether) 

BiP. 

193-194'’ (1| 

IBS’* (21 

191-192'’ tt 788 mm. (31 

Oil. — Volatile with steam {3|. — Odor like anisole (5|. — Sol. sic., ether. 

[For piepA. of C from ffiHdilorophenol (3:0255) by htg. with KOH + Mel in MeQH (1) 
or Meikli + alh. (7| see |1| (7); from f^i-chloroaniliiie by diasotization and wszming with 
MeOH see (2); from m^aminophenyl methyl ether by diazoUzation and leaetn. with CuQ 
see (3)0 

C m nitration with 1 pt. fumg. RNOj (D • 1.52) at -10 to +25'’ yields (6) a pniduet, 
m.p. 81“ (0), which may have been an impure form of the trinitro i3)d.y 2,4,64iimtro4i- 
chloroamsole, m.p. 86”! obtd. (61% yield (7)) by use of 5 pis. fumg. HNOi (D -< 1.51) + 
5 pts. isono. HsS 04 at -15“. [The numerous possible mono- and di-iutration prodnda of 
C cannot be diaouased here and| in any cose, have not been reported by direct nitration 
of C.] 

[For a study of the reaotn. kinetics of the splitting of C in acid soln. see (8).] 

1:8116 (1) Qattermaim, Ann. 867, 349 (1907). (2) Csnmn, Ant, Chem. /. 288 (1896). 

(3) Ravudin, Eokhsrd, Ber. tt, 2826 (1890). (4) von Auwers, 2. jAyiik. Chm, 4468, 418 
(1982). (5) HoUonian. (ra*. ekim, 17. 104 (1918). (6) Beverdin, FhilUp, Ber. $8^ 8778 
(1906); Mde, cMm. (8) «, 1322 (1905). (7) Sehiubadi, Meraentbaler, Ber. 68, 2784 {mS). 
(8) Ghaswalla, Doniian. /. Ctcm. Boc. 1188. 1341-1846. 


^ OxHtCX^I BeiL VI *■ IBS 

vii-doa) 

- 1.1759 (4) - 1.58793 (4) 



8:«a97 


DIVISION B, SECTION 1 


8:«197 DlCHLOROllAlEn. (D 1 ]CHL 0 B 1 DE Cl CACU 
Ct-O-CO-Cl and/ Q-C-J/ 
Cl-ls-CO-Cl or a-li-cc 


■ym. fons (A) 


utuym. form (B) 


BaHn- 784 

zviii-(ias) 


BJ. 

188-184' (1| 

180° at Til mm. (2) 
80-88° at Umm. (3) 


UHlfm. 

(B) Bf =. 1.7081 (2) 
lym. 

(A) uP » 1.6723 (2) 


IS*. - 1JI1847 (2| 
o 1.81578 (2) 


also dichloromaleic acid (3:3634) and dicidm omaltiu' anhydride (3:3635).] 


ColorlesB mobile lachiymatory liq. with ponetratinK camphoroceous odor but not fumg. 
is moist air. — Insol. aq. but volatile with sioam without hydrolysifl. — Soluble in org. 
Bdvents. 

Although C iias uot been separated into the completely pure desmotropic forms (A) and 
(B), their presence is clearly evidenced (2). llte relative proportion of the two forms 
wies with the age of the sample and other conditions, but the above data on density and 
refraction indicate the extremes so far realized (for much furthtT dcdail see (2) ). 

[For prepn. of ord. C (niixt. of (A) and (U)) fiurn Nuccinyl ((li)cLlarido (3:62fJ0) with 
Cls at 145° in pres, of Fe (81% yield) see (2) (ni»te that some diclilorumaleic anhydride 
(3:3635) is also formed, that in aliscnec of Fo the ruartn. is very slow, and that use of I 2 
in piece of Fe lowers yield of C to 54% (2)); from clilorofumaryl (di)chloride (3:6105) 
with Cli in pres, of Fc see (1); from dicliloromuluic anhydride (3:3635) with rCis see (L|; 
from dibromufumaiyl (di)chloridp [Beil. ll]-(303)j with AlUb at KMf we (3|.] 

Ord. C with 60% of ibs M't. of AlCla spontiiDcously evolves ht.; after further litg. at 100“ 
and pouring into aq. the utliereal extract yields (2) a prod, wliicli reacts as substantially 
pure urwym. form (B). 

Ord. C is not affected by ord. treatment with boilg. arp or boilg. arp KOH (2), although 
it is attacked by ale. KOH (1). ~ C on very protracted (16H hrs.J boilg. with aq. slowly 
disBidves ipving (2) an acidic sohi. which on extroci/lon with ether followed by drying and 
evapn. of tliis solvent gives (80% yield) dichloromaleic auhyilride (3:36;!{o). 

[For study of rate of reactn. rtf C with MrOH or witli aniline sec |2).| 

[For condens. of 0 with l-aminoantlirruiuinone in prepn. of dyestuffs see (2| {4).] 

Ord. C (2 g.) in Cells (150 ml.) treated with 4 moles aniline (3.4 g.) in CbHb (30 ml.) 
immediately ppts. aniline liydrochk)ridu; after stdg. f(»r hr., then mniovmg this ppt., 
the filtrate leaves on evapn. a mixt. (m.p. 165-185^; yield 67-83%^ (2|) of two different 
dianilides, which can be separated by ruciystn. from hot ale.: the dianilkle from th(' sym. 
dichbride (A) is white, has m.p. 103°, and witii aic. KOH » much mom slowly hydrolyzed 
than its isomer and during such hydrolysis shows no transient color; the dianilide from the 
tmspm. dichloride (B) is yellow, has m.p. 170“, and with hot 8% ale. KOH readily hydrrdyzes 
with development of a transieiit cherry-red coloration. Note that, altlmugh the wkiie 
dianilide is somew'hai more readily sol. in hot ale. tlion the yellow isomer, it also separates 
first on slow cooling; note also that on hydrolysis of the aiulidea with ale. KOH the presence 
of aniline ia readily detected l>ut (presumably because of further attack by the alkali) no 
dichloromaleic acid can be recovered in either case. 

(U Vandevelde. SulL aead. ray. Bdy, (3) 19, 680-700 (1800); Cent. IfM, 1 404. (2) 
Leder, J. prakt. Ckem, (2) IN, 255-288 (1931;. (3) Ott, Ann. Nl, 271 (1012). |4) Leder. 
Ger. 658,248, Sept. 3, 1032; Cent. UN, 11 3780. 
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OTr-C-O !!,-(•») 




CHr-C-O 

B.P. 


HP. 


193.3° at 760 mm. 

ID 

20° 

17) cf - 1.3748 (9) - 1.4688 (9) 

190-199° cor. 


18.5° 

(5) 

at 700 mm. 

12) 



130-132° cor. 


17.7° 

(9) » 1.3948 (6) 1.47848 (6) 

at 214 mm. 

(2) 



114-116° at 66 mm. 

131 

17° 

|10) 


103-104*^ at 26 mm. (4) 16-17° (4) 

95** cor. at 20 mm. (5) 

68.8° at 19 mm. |6) 

87-88° at 18 mm. (7) 

08-06° at 16 mm. U9| 

103° at 16 mm. |8) 

78.6° at 11 mm. |9) 

Note that C may react in cither 9eym, (above) or unsym. form acc. to circumatanoea* 
[For diflcumion nf Htnirlun' Hce |1) {5) (7) (9) (10); in the liquid only the «ym. form (C) 
exists |9).| — C is sol. in C^He, hut insol. in pet. ether (7). 

[For prepn. of C from succinic acid (1 :0530) with PCU (yield: 65% (8) (12)) (13) Q4) 
(4) (5) Bee indie, (noW tliat neither Pda + ZnCh (8) nor SOCI2 (16) give C); for 
prepn. of C from Kurcink' anliydride (1:0710) with PGls (4) (6), with PClg + Ch (17), or 
with soda + ZnC'h iit 200-240° (18) (35) see indip. refs.; fur formn. of C from tho tri^r 
of ^-alclehydopropionlc arid with FCU (19).| 

[C with CJI2 + Fp at 145° gives yield (20)) dichlnromaleyl dichloride (3:8197) 
cf, (21); C With Rrn yields (22) (23) mixt. of d,/- and 7«^«fH»,o'-dibromoRUcoinyl dichloridcs; 
t with Brs + Fe yields (24) dibroinoinaleic anhydride [Beil. XVIl-435, XVlIr(233)], 
m.p. 118°. 1 

[C on reduction with Na/llg + AcOlI in ether (25) or with Ih + Pd (26) (15) gives 
(64% yield (26)) 7-but}TT)lacUMie il ;5070), b.p. 206°.] 

[C with AK^Ia + yields (27) 7,7-diphen3i-7-butyrolar,Ume [Beil. XVII-367J, m.p. 
90° (arising from nvintn. of ('■ in the W7w?/m. form), 1,2-dilienisoylcthane [BeiL VU-7TO, 
Vni-(401)1, m.p. 144'' (arising from reactmof the xym, form), and ^-benzoylpTOpionio aeid 
(Beil. X.B96. Xi- (330)1, m.p. II6°.| 

[C on distn, nr htg. with supcinir acid (1 :0530) (30| (31), or on htg. (31) with anhydrous 
oxalic arid (1:0535) or on protrarted lioiling with Na in xylene (32), or on htg. with diethyl 
succinate (1:3756) + ZnCls (33), yields succinic anhydride (1:0710), m.p. 120°.] 

C with cone. aq. NH4OH (7) or with XII3 gas in Cells react.s mainly in the muym, form 
(7) jrtolding the hygrotsropic unsym. succindiainidc [Beil. XVlI-4101 with at most 6% of 
Bvm.-Rurcindiamide, m.p. 260°: C with aniline in Celle (7) (34), however, gives 90% yield 
(7) sym.-Burcmdianilide, m.p. 230°. 

For behavior of C with diethyl sodio-malonate see (35| (36).] 

L* on hydrolysis yields suednir acid (1 :0530) q.v., m.p. 185°. 

3:62lt(l)'Ott, Ann. 611.277 (1912). (2) Perkin. J. Cfcem. 5oc. 61, 563-664 (1688). (8) Daim, 
Davies, Harnfaly, Paul, Semmens, J. Chem. 80c. 1936, 18, |4) Vorl&nder, Ann. 681, 186^184 
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<18B^ (6^ Ctamr, Butdin, J. Ch«m. Sot. Wit, asn-aSMi W «w AmMUt SahaWti Btt. 
M, 478 (IMS). (7) ManvU, J. Chem, Stc. IM, 1780-1789 (1914). (8) Cbrk, PaO, IVom. 
Sot- Sie. Coo. (8) n, m 97-108 (1933). (9) Maitin, Ptrtiiigtaii, J. CKm. Sac. WS, 1179- 
IIM. (10) Puma. Jottaa, Taakv, J. Chm. &e. W, 3989 (1910). 

(ll) VorUndar, Bar. 19, 3808-2360, Nota (1897). (13) Curtiua, HMhtaabaro, t, praM, 
Chm. (3) Ui, 302, Nota (1923). (13) Gariurdt, Chbaai, Am SI, 303-394 (1888). (14) 
MSUar, J. pnkL Chm. (2) 31, 208 (1880). (16) FVOaalil, Maiar, IfanoMA. 89, 264-208 (1932). 
(18) MaMuatar, Ahmunn, J. An. Chm See. 19, 146 (1038). (17) daniiiaiiBaa, BlQlar (to 
Monaurto Chomical Co.), U.S. 1,074.845, Sept. 26, 1934; Cent. 1911, 1 960; CA. IB, 7266 (1934). 

(18) Xnidaa (to Mouauto Chem. Co.). U.3. 1,961,304, Mafch 20, 1934; Cant. 1914, U 833. 

(19) Cairiin, Atm. ehim. (0) 17, 01 (1932). |30) Ledar. /. pfoM. Chem. (2) 199^ 300-371 UOSl). 
(3l) Kuuder, J. pnJti. Chm. (2) 11, 1-30 (1806). (22) Ini, Petldn, J. Chm, See. Ill, 1816, 

1833 (1084). (23) Mayor, Man, Par. 41, 2465 (1008). (34) Vandavalte, Bull. aead. roy. Belg. 
17, 680-700; Cmt. 1199, 1404. (25) Saytiaff, Ann. 171, 361-272 (1874). (20) FrOaehl, Danoff, 
J'.praM.CA«in.(3)144,223(1936). (37) tuti,/. Am. CAoin.5oe.49, 1111 (1037). (2 m) Boracba, 
Ana. HI, 17 (1938). (20) Anier, Ann. cAun. (6) M, 312-317 (1891); Bull tee. ehim. (2) 49, 
345-348 (1888). (30) Anaoliuti, Per. 19, 1883 (1877). 

(31) AiwdiOti, Ann. 119, 0, 10-17 (1884). (32) harl, Evaoa, Dehn, J, Am. CArm. Poe. II, 
2479 (1938). (33) Kyiidas, Dvornikoff, J. Am. Chm. Sec. W, 4630 (1933). (34) Dunlap, 
Cummer, J. Am. CAom. Poe. 31, 021 (1003). (35) Bunli, Maeder, Pete. CAim. Acte II, 1470- 
1498 (1943) ; C. A. 18, 2934 (1944). (36) Ruglli, Maader, Pelf. CAim. Acta M, 1400-1511 (1943) ; 
C.A. Mb 2036 (1944). 


a:8»» PBlITACHLOROPROPAllOHB-a CaHOai 

(Fentachloruacetoiie) ChCH— G— CCli 

i 


B.P. F.P. 

199’ itTSSnUD. (1) +2.1* (2) 

97A9-e&P*at40iiiin. (2) 


Dii - 1.99 (3) 
= 1.576 (1) 


BbU. 1-886 

h- 


11^ alaa hmMoTQpropairun^ (3:6312).] 


CoIarleBB oil with odor suggesting cMoral (3:5210); dighUy sol. cold ag. (aq. ai 0* dis. 
0.1 vote C ( 1 )) but on warming to 5&-60'’ the soln. bocomee turbid. — C with aq. at 0" 
fonns U) M a ciystn. tetrahydratej m.p. 15-17’’ (4), 15* dec. | 1 |. — C is volatile with 


[For prepn. of C from acetone (1 :540O) with Cli in sunlight see (1); from ehloroaoetonc 
(3:5425) with Clg at 50-70” in light see {5} cf. (3); from citric add (1:0455) in aq. soln. at 
100* with Ch see ( 1 ); from chloranilic acid (3:4970) in aq. with Clj in pree. of b see ( 6 ); 
fnim isopropyl alcohd (1:6135) at 65* with Cli see (7); for formn. of C from citric a^, 
gallie quinic acid, salicylic add, indigo, etc., by distn. with HG + KQOi see (4); 
Oote that iA prepn. of C some hexachloroaoetone (3:6312) is frequently also obtd.] 
fi with PC1| in a.t. at 180* for 6 ^ hn. yields (Sf 1,1,1,2,2,3,3-hepUmhloropropane ( 3 : 0200 ) 
hap. 247-248*, m.p. 30*. 

0 wHh dil. aq. KOH undergoes hydrolytic deavage yielding | 1 | (3) ohlorofoiin (3:5050) 
and the K ealt of dichloroaoetic add (3:6206). 

6 with aniline in dil. AcOH yields (1) (3) chlorofonn (3:6050) and dichloroaoetanilide 
PBM. XH-^, Xnr(193)], cryst. from aq., CA, or ether/alo., ffl.p. 117*. — C with ale. 
NH 4 OH yieLds ( 1 ) chlorofonn (3:5050) and dichloroacetami^ [Beil. 11-205, Ui-(92), 
1&(1M)}, cryet., m.p. 98*. 

t;Mi (1) GoH, inn. dim. (6) I, 187-194 (1880). (2) Edwards, Evans. Watson, Ckm- 
aoce 1197, 1944-1945. (8) Fritsoh. Ber. N, 598 (1808) ; Ann. IM, 317-318 (1604). (4) Btidder. 
Am U, 203-801 (1869). (5] I.G., French 816^066, Aug. 21, 1037; Canl. 1916, 1 2216. (6) 
Unr. JedUnka, Ann. M, 87-89 (1888). (7) Buo (to Standard Oil. Go. of N./.), U.B. liSOliTSr, 
8q^a37,llKn;C«fit]MI,iy042. (8) Fritsoh, Ann. 117, 814 (1897). 
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CBr-O^-OOOOOt 

bttigrtrt*) ^ ^ niritse} 

EP.IM* at TWmm. (1) 

IM* (9| 

Ite-llNr (3) (lOi (15} 

199* at Tttmm. (3| 

18S-189* (4) 

lOS-llO^atW^SimiL (5) (12) 

105-110' at 80 nun. ( 6 ) 

85-89* at U am. (7) 

8 B- 8 B* at llaun. (1| 

58* at It mm. (3) 

I 5 a 0 aZw elhyl y<hlaroacdoaedale (3:6375).] 

Colorlm oil with penetrating odor; vapor ia strong lachiymator. ^ C can be preaemd 
‘for some time but on very long atdg. (several years) decomposes ( 8 ) with fomm. of aaUc 
add (1:0145}. — C is spar. sol. aq.| eas. sol. dc., ether. 

[For prcpn, of C from ethyl acetoaoetate (1:1710) withSOiCls (yields:85% (7), 65% f6)} 
( 2 ) or a'ith Cb in diffused light at room temp. (75% yidd (9)) or in gas phsK at 7 ^ 102 ° 
and 7 mm. press. ( 68 % yield (40)) see indie, refs.; from the copper enolate of ethyl aceto* 
acetate in CHCU with Cb (07% yield ( 10 |) cf. ( 11 ); from ethyl sodioecetoaoetate with 
p-toluenesulfonyl chloride in dry ether or Igr. ( 12 ); or from ethyl p-(chlorimino)^n-butyrate 
[Beil. 111-656] on distillation with dil. H ^4 (13) see indie, rds.) 

[C can be further chlorinated: e.g., C (1 mole) with SCbCb (1 mole) (pves ( 1 ) ( 2 ) ethyl 
a(|C»HlichlorDacetoacetAte [Beil. 111-663, ini-(233), lllr(427)l, b.p. 205-207° at 726 QUUk, 
9r at 11 mm. (1), Dlft - 1.293 (14), nU » 1.4492 (I).] 

C on hydrolysis with boilg. dil. H 2 l ^4 undergoes ketonic splitting yielding (15) ddoro- 
acetone (3:5425) + C(b + EtOH (note that this does not distinguish C from ethyl 
chlorohacctoaoetate (3:6375) which yields same prods.; 

[C with ale. NaOCzHs yields ( 9 ) ethyl acetate (1 : 3015), ethyl Ohethoxyaoetoaoetate^ and 
traces of ethyl chloroacetate (3:5700); C with sodium phenolate (free from ale. or aq.) on 
htg. gives (16) ethyl axphenoxyaoetoacetate (not further described) which in cold oonc. 
HsS 04 loses HsO and ring-doses to 2 ^rbethoxy'^-mcthylcoumarone |Beil. XV111«309], 
this, CeHe, m.p. 51°, b.p. 290° (16); note dif. in behavior of C with these reagents as 
compared with ethyl THshloroaoetoaootate (3:6375).] 

[C with diethyl sodiomalonate yidds in ale. (7) ethyl acetate (1 : 3015), ethyl ddoroBeetate 
(3:5700), triethyl ethane- 1 , 1 , 2 -triGarboxylate [Beil. 11-813, 1I|-(321), llr( 68 i)}, and tetrar 
pthyl propBne-l, 2 , 2 | 3 -tetracarboxylate [Beil. 11-862, Hr (333), Ur (701)] but intalueiie 
yidds (7) triethyl 3^hydroxybuten-2-lricarboxylatc-l,l,2 [BeiL inr(509)]; note dif. from 
behavior of ethyl Y-chloroaoetoaoetatc (3:6375).] 

[For behavior of C with KCN see ( 4 ); with ethyl sodiocyanoaceUte see (17); with NHi 
iadry ether see (16).} 

Note that C is capable of displaying keto end tautomerism as b shown in the following 
reactions. 

C with FeQi soln. gives intense violet coloration (10) (4). 

C fomkBa series of wift id hc salts of the enoKc foim; these are in general insdli aq. bat sol* 
in org. solvents: e.g., C in ether on shaking with aq. Cu(OAc )2 (16) or NHiOH/CuSOb (20) 
gives Ou((^«Oia)i, green this, from C 5 H 1 , m.p. 169-170” (19) (note (hat thh is 



ETHYL o-CHLOBOACETOAOETATE 


m 


aim. id/BUt with mrevp. deriv. from the isomerio ethyl r*^hiop(»oetoa€etAte (3:B876)); 
for correip. Mg, Cu, or Ni enolates see (20). 

[C with phenols in pies, of oonc. HsS04 or F2O6 undergoes condensation and ring closure 
with low of H|0 giving the corresp. sulwtituted coumarins: c.g., C with w-cresol (1:1730) 
in oonc. HtS04 at 0** gives (6) 3-chloro-4J>Kiiinethylcoumarin, ndls. from ale., m.p. IdS** 
(6); C with p-cresol (1 ; 1410) similarly (6| (or in small yield (21) with PaOfi] gives S^hloro- 
4,6-dimethylcoumarin, ndls. from AclDH, m.p. 160* (6), l.'iS* (21): for corresp. rcactn. of 
fi with o-naphthol (1 ; 1500) (22) (O), with ^-naphihol (1 : 1540) (23), with 5-cliloro-m- 
cresol (4-chloro-3-methylphenol) (3 : 1535) (24) sec indir. n^fs. — IIuh type of condensation 
also occurs sith polyhydric phenols: o.g., C with rcsnrainol (1 : 15^10) + cone. HsISCli at 0" 
(25) or with FsOb in ale. (26) giviis 3-rhloro-7-liydroxy-4Hneihylcouinarin, cryst. from ale. 
with a HsO dost at 105-110°) and then melting 236° (25) (26); for corresi). behavior of C 
vrith orcinol (1 ; 1325) (22) (25), with pyruRsJJul (1:1555) (22) (25), see indie, rrfs.; many 
other cases arc knonn. -- Note, however, with ]>artirular enre that 0 with sodium salts of 
these phenols reacts in a tlilTeront manner yielding substituted cuumaruui' derivs. (cf. case 
of sodium phcnolate in fifth paragra))hl.] 

C with aq. solns. of diazoniuni salts helia^H’s quite dilTerrntly from the isomeric ethyl 
7-«hloroaoetoacetate (3:6375): e.g., C in ale. with aq. I^enzenediaisoniuni sidfaUt in iirea, 
of NaOAc (2 mules) yields (27) (28) (4) ethyl a-chloriMK- (phony lhyclrasono)acelat(± [Beil. 
XV-270], ycl. IftH, or pi. from ale., m.p. 80-81° (28) |4>, TO-?!® (27) (fur use of Uiis reactn. 
on mists, of C with the isomer mh* |4)). 

C with excess hydrazine h3'drate is rcsluccd witii ev(»lutiun of Xs (I); (/ with phenyl- 
hydrazine (2 moles) condcDsts and ring-ela»^s yielding (29) (3(1) 4-0n*nzenpazo;“3-iiM*thyl- 
l-phenylpyrazolone-5 [IWil. XX1V-32S, XXlVi-(310»l. or .-red. ndls. from ale., Ac(>H, or 
CHCI3, m.p. 156-lo7° (note, however, that in pres, of ether the reae.tn. with phenyl- 
hydrazine takes a different course yielding (31) ethyl ^-(hmzeneazo)-erot.onate [JIcjI. 
XVT-27], red ndls. from ale., m.p. 30-51°). 

[C with thioocetamidc* on w'arming yields (32) r)-carl)erh()xy-2,4-fUmFthvitliiaznlr [Foil. 
XXVll-3181, cryst. from ether, m.p, 50-51° (32), — with XH^St'N (33) nr U*lter Ha- 
(8CN)i (34) in ale. gives (55% yield (34)j 5-earhetht»Ky-2-hydro\y-‘Umethylthiaznle [IWil. 
XXVI1-33S], Ifts. from ale., m.ji. 128" (33), 127--12!»° (34); note that tliih piod. may he 
regarded as merely Die isomeric ethyl a-(thioeyEino)acetnact4a(e (35). - 0 vvilh .NHg 
ditliiocarbamatc (from NHiOIi -p Cri^) in ale. eliminates NH4 (j 1 giving an intermediate, 
m.p. 115-121°, according to morli^. of htg. (:1S) but wliich on fusion ring-rloscK with loss ol 
aq. to 5-carlicthoxy-2-moroapto4-mothylthiazole IBeil. XXVll-339], ndls. from ale., m.p. 
150° (38), 141° (39).| 

|C with urea in ale. contg. a little aq. HO gives on stdg. 5 months (30) rH‘ariM^thQxy-2' 
hydiutxy-4-D(i«ihy]iiairhizolc [Biil. XXV-216|, odLs. from aq. or this, from ale., m.p. 218° (36). 
— C (1 mole) with tliiourea (1 mole) at 90° reacts vigorously eliminating HgO and giring 
(aim. quant, yield (37)) as the hydrorhloride 2-aaiim>5-carlxtth(>x>'-4-metbylthiazQle 
[Retl. XXVIl-3^]; uddn. of alk. sets free the baae, ndls. from ethcr^W., m.p. 175" (37) (13). | 

6:Mi7 (1) Macbeth, J. Chem. 80 c, 123, 1125 (1923). (2) AUihn, fkr. 11, 567-570 (187S). 
(3) Miloue, Crosz. cAtm. iUU, 63, .'142 (1935). (4) FavrcL, Fipvuhi, Bull. »oc. chm. (4) 4$0 243-261 
(1931). (5) HaUer, Held. BuU. tac. efum. (2) 15, 888' 892 (1887). (6) Uey, J. CAm. Soc. 167. 
1646 (1915). (7) Gault, Klees, Bull. «or, r/nm. (4) 31, 889-905 (1926); Cwnpt. rend. 179, 1X^1 
(1924). (8) von Kunek-Norwoll, ffer. 51. 393 398 (1918). (9 ) Mowqm, Ann. M5, 58-60. 66-09 
(1868). (10) SehonWodt, Ann. m, 170 174 (1889). 

(Ill Michael. Carbon, J. Am. Chm. Hue. 56, a&3-364 (1936). (12) von Meyer, von Findeieeu, 
J. pmkt, Chm, <2) 65, 529-532 (1902). (13) Behrend. Schieilwr, Ann. 316, 381 (1901). (14 
Conrad. Am. 166, 234 (1677). (15) PeruUmer, Oatz. ehm. M 33, 11 40-41 (1892). (1|d 
Hantisch, Ber. 19, 1292-1293 (1886). (17) Obaatiague, BuU. Boe. ehtm. (4) 1. 914-916 (1967). 



SIS UQOIOS WITH Dp > 1.18 SiOOT-SiMMI 

OB) /im. cMm. M, flt-66 (IMl). (t9) WtillHniu, SioslNr, D«r. t4i'<Sa 

(H0»). (20) AlHhii, Btr. U, 1298-1300 (1879). «•-» 

(2l) B»bwl*ciii, BMidraok, J. CKtm. Sae. IMI, 1180, 1183-1181 (22) dutrawli, /. /hAm 
Chtm. Boe. 8. 407-411 (1931). (23) Dey, J. Chm. Sae. W. 1829 (1916). (24) ia, ivi.i 
J. Cfie$n. See. 181, 3390 (1923). (23) von Peehnuim, HmIec, Ber. U, 367-300 (1901). (20) 
Chaicnrarti, J. Tiuiwn Chan. See. 8, 136 (1981). (27) Bowiuik, Lunnrth. J. Chm. See. 81. 
1839 (ig(»). (28) Favrel, CffiRpl. rend. 114, 1313 (1902). (29) ficUSnbrodt, l«m. 861, 188-193 
(1889). (SO) Bnchka, Sprague, Ber. 88, SiMS-SSSO (1889). 

(3l)Beui]er.Si!r.89,2747-2752(1887). (32) Hantnefa, il«n.8BI.280(18B8). (33)HiBtn4L 
Weber, Ber. 88, 3131-3132 (IKK7). (34| Zurrher, Hnn. 868, 282- 283 (1888). (38) WoksMBli, 
4nn. 868 , 298 (1890). (3(3) Behrend. 4an. 888 , 10 (1885). (37) ZOroher, ilnn. 868 , 28»490 
(1888). (38) Levi, Gate. rMm. Hal. II, 723-724 (1931). (39) Miolati, Om. eUiil. itoL 81, I 
677 (1803). (40) Ubaldini, Ckimfea e indtiMria (Italy) 86, 113-114 (1943); Cent. 1911, II 1961: 
C.4. SB, 6799 (1944). 
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ICETIC Acm 


HC- -COOH 


CiHtOiCIi 


B«1L 11-808 
Ifc-( 90) 
I1|-(19A) 


BJ>. M.P. 

IBS* (1) (02) 13.86° (17) DP = 1.S67B (28) 

104.5- 105° (2) 13.00° (18) 

104.48° at 760 mm. (3) 12.15° (17) 1^1= 1.6604 (4) 

104.0-104.5° cor. (4) ll''(l«)(20) 

104° (.6) (6) 10.85° (21) > 1.6604 (14) ng - 1.4659 (8) 

103.5- 103.0° (7) 10.8° (22) 

102.5° at 763 mm. (28) 10° (23) = 1.5648 (28) ng = 1.46582 (27) 

(28) 1.6642 (27) 

192-103° cor., dec. (8) 9.r (24) 1.5B34 (8) 

(25) 

101' at 760 mm. (0) 5-6° (U) 

100° (10) -4.1° (24) =■ 1.5666 (8) 

189-101“ (11) -4° (26) 

See Note 2. dP = 1.5691 (29) ng -> 1.4667 (20) 
Dp = 1.5717 (28) 

D\l = 1.5707 (27) 

144° at 164 mm. (12) See Note 3. 

140° at 148 mm. (12) 

120° at 88 mm. (12) 

185° at 71 mm. (12) Note 1. Tbe b.p. of C at normal praa. v not very 

111.5° at 36 mm. (12) eitmifii'ant, some deromim. to dichloraaoetyl chloride 

106° at 26 mm. (13) (3:5290), phnepne (3:5000), and tarry producta ahraya 

102,6° at 84 mm, (12) necurring (.8). 

90° at 21mm. (12) Note 2. C' apparently can exiat in at leaat trro orysto. 
102*Cor.at 20 mm. (8) (14) madiiicalioD8(24);noelear«ilHtudyo(thematter,lHMr- 
102°n.e,nt 20 mm. (16) ever, has been reported. 

06-00° at 17 mm. (8) Note 3. For valuea of and ng for aq. eobs. of 
01-08° at U mm. (15) C!aee(27). 

See Note 1. 


|5m alu cUoroafelie arid (3‘1370) and IrieUoraaoefic acid (3:1160).] 

C when pure ia a colorlem liq. wliich dnea not fume in moiat air and rrhidt diaeohfa in 
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iviihoiit ofwlesoeiioe. -^Oidintiy oomml. aimite of C miy ^ootaiii iJio iddomoetlo 
void (3:1370) sad triohloroMtio Mid (8:1130) as well M deompQ. produote from tiwod 
or from d Itself, of. OOnaiK 

MISCELLANEOUS PHYSICAL PROPERTIES OF C 

AdaocpSoa of C. [For atudiea of adsorption of by activated carbon, charooali etc,, see 
(33) (38} (34) (35) (^) (39); by silica gel ace (33); by oellukwe (visoom) see (37); by bide 
see (38).| _ 

DteftmtiQiL of C between solvents. [For studiee and data on distribution of C between 
09 . + eCber at 26° (40) (41); ag. + CbHs at 13° (42) (43) (44) (45); aq. + nArobenssfis (43); 
aq, + toluene (43); 09 . + ihnitrMwne (43) (47); 09 . + CHCk (3;5030} (43); 09 . + CCk 
(3:5100) (43) (46); 09 . + EtBr (43) (46); 09 . (coniq. MgSOi) + di^uiyl ether (1:7950) 
(48); 09 . + elm oil (49); acetone + giyeerd (50) see indie, refs.] 

Bfaiaiy eystems contg. C. [For f.pyeompn. data on systems C + truAtorooeefto arid 
(3:1150) (25); C + AcOH ( 1 : 1010 ) (25); C + crotonir arid (1:0425) (25); C + benamr 
add (1:0715) (25); C + thioluie and (1:0690) (25); C + m-to/utc acid (1:0705) (25); 
C + Thtoluic and (1 :0795) (25); C + phcnyliuxtie add (1:0665) (23); C + cinnamic add 
(1:0733) (25); C + Bfi-dinethylpyrone (24); C + aEdbenzene (ID); C + urea (51); C + 
dhyl eaihavuUe (uretAane) (51) see indiix refaj 

PHYSIOLOGICAL BEHAVIOR OF C 
(For study of toxicity of C see (52); for acUon of C on human skin see (53) (54).] 

PREPARATION OF C 
From Various Crlobo Coupoukds 

Rom cblofil hydrats. [For prepn. of C from chloral hydrate (3 : 1270) ^nth aq. NaCN + 
CoGO^ (yields; 88^-92% (.'> 6 ), io% (15)) or with aq. N^N (6(H>5% 3 ’ield (16)) or with 
K|Fb (CN )6 ( 6 ;i) see indie, rrfs.; cf. also (56) (57); note here also the clcwely related matter 
of oonvenion of anhydrous chloral t3 : 5210) with nioohols + KCN (58) to the correspomlina 
alkyl diehloroaoetates, r.g., with MeOH to methyl dichJoroacetate (3:5633) or with KtOH 
to ethyl diehloroaoetate (3:5830), etc.; also con\'ernon of chloral hydrate (3:1270) in 
ether with KCN + cone. aq. NH|OH to (63-78% yield (59)) cf. (38) a,<Hlicbloroacetamidi* 
(see also below).] 

Flmn likUoroiGstic scld. [For prepn. of C from tricbloroBCPtio aetd (3 : 1150) by partial 
reduction with Zn + aq. (13), with Cu pem'der in aq. (80% yield (14)) or C«H|| + aniline 
(75^% yield ( 8 )) cf. (60), or by etectrolytic reduction (80% yield (61)) seo indie, refs.) 

From chhmcetic add. [For prepn. of C from chloroacctic acid (3: 1370) with Clt (1 ), 
or Oi in pres, of Ii (62), see indie, ids.) 

nrom dtotalomcetsliMyds. [For prepn. of C from diehloroocetsldchyde (3:5180) by 
omdn. with HNQg see | 2 ).] 

imm odier misc. chloro compsunds. [For formn. of G from ethyl diehloroaceiati^ 
(3:5850) with HQ gas (100% yield ( 11 )]; from dichloroaoetyl chloride (3:5290) by 
hydratyitt or by disproportionation with AcOfi (acetyl chknida (3:7066) also being 
fanned (64)); from M^trioldoriHK-hydroxypropioiuc add (trioldorolaetic add) (Bril. 
1II*3M, Illt-(IU), lllr( 210 )] or its ethyl ester with excess aq. Ba(OH )2 (65); from 
diddoro>«haoetoxyaa^ [Bell. lllr(135), lllr(234)] with boilg. aq. ( 66 ) or from 
ttflBjMdnUoro^MMtoxypr^ [Bed. U142B8, lUr*(U 2 )l with 33% (M); from 

2A^A6,()-hexacblonioydofa«m^ (bexaebloropbloroi^odnd) (Bail. 
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(qim^MndilNataetoae (^6QS0) i^iinfiRMd) (nminwib- 
(3;MdO) by (nridiL iwith HNOi + m (W); bm l,l^,240tnbbl(ffQetb^ 
(Mtstee trtrMdtolde) (3;5750) with m in idin^oM Eflbt m piai. of wain (21) nt. 
<0O); from penUchloraethm (3:5880) by partU hydrolywo irith 8M7% HiSQi «t Iffi* 
(90% yield (70)) aee indie, rets,] 

Item iniacdlaaMue noft-chloriimted compoimdg. (For fonno. of C from AoQH with 
Gli (71) in preaenoe of 1| (82) see indie, refii.; from eoetyleiie with HOG si 75^ see (72); 
from ethyl aoetosoeiste (1:1710) with aq. bleaching powder (yield 60%) see (73); from 
phloroglueiiiol (1:1620) with aq. Clj see (74) (75); from pymde with NaOCl see HO)*] 

CHEMICAL BEHAVIOR OF C 
Behaviob as an Acid 

Add strengdl of C. Cinaq. soln. is a strong acid [ionisation oonst at 25° is JC « 3.14 X 
tor* (77) of. (78) (18)j at 18° K » 5.15 X KT^ (45); for studies of activity caeflUent of 
C in aq- and in salt solns. see (IK) (48). — Fch* tests on corrosion of metals by C see (16)J« 

[Studies of acid strength of C in other solvents include the following: in aq. IMH 
(70) (81), in aq. EtOH (79) (80), in aba. EtOH (82), in ti.BuOH (5) (^), in CsHsi84K 
chlorobenseiic (85), in formamidc (86), in acetonitrile (87).] 

0 on liiration gi\'es Nrut. £q. » 120. 

Salts of C. 'iliis topic cannot be exhaustively treated here but following examjplss am 
cited. 

SoUm wiih inorganic bases. [Nlljl (88); hydroxylamine salt, HONHai, ciyst. from 
CflHe/EtOn, m.p. 116.0-116.5° (80); NaA (on electrolysis gives (00) Ht, COh, (30, and 
also (01) dlcjiloromethyl dkhloroacetate; KS, Ifts. from ale. (11), on diy distn. given fO) 
C + KCl + CO^ + earbon; CuAs, ndls. from abs. ale. (93); CaIa.3H|0 (03); 0^ (SB); 
CuA 2 . 41 i 30 ( 88 ); OdAs.UiO mh M 11 A 3 .IH HsO (04); CoAs.SHtO (94); note that ill the 
foregoing salts aie soL aq.l 

[Inorg. salts of C which arc sparingly sol. aq. include the following; Agi (03); llL(OH)sSa 
(96): (1>0 )As.2Hs0 (97».| 

SoUb ypith wganic bases (atnines). [AniZfne dirA/croocetoie, nLp. 122-123° (8) (98^ «f. 
(30) (150) (note that this prod, or its components at 140° for 24 brs. gives (08) diofalord* 
acetamlide, imp. 118°). -—(hToluidinedkh^incetak, m.p. 132.6° (98), 140° (90) (note that 
this prod, or its components at 140° for 18 hrs. gives (^) dichloroaceto-o-toluidide, m.p. 
133°, but depressing m.p. of the fult to as low as 112°). — p-foluidm dtcUorMcdofs, 
mp. 138° (08) (note that this prod, or its uompunents on htg. gives (08) dichloroacetohp- 
tuhiidide, m.p. 154°). — Pipcrosins bi's-(dteAloroac!e(atf;), m.p. 181° cor. (100). ^ jSmih 
txtrimide dudikHwcUtU, m.p. 108° (101). ->For salts of C with other oig. amines see 
(30) (00).] 

Bstnriflcatiim d C. (For this see the text of methyl dichloroacetatr (3:5656), ethyl 
dichloroaoetate (3:5850), n-propyl diehloroaoetate (3:6000), isopropyl diehlorossetate 
(3:5890); for study of diiect esterification of C with various butyl and amyi ales, witboot 
oat. see (102).] 

OuifsiiioB of C to coireap. add chlerids. G with PCHs (103), with HG gm + 

(104), with SOGi (poor yield apparently doe to much formn. of dicbloroaoetie add m* 
hydride (3:6430) (105) (106) (107) (108)), with BsG (3:6240) (73% yidd (111)), or with 
bensotrichloride (3:6540) (109) (110) gives dichloroaoetyl chloride (3:5290), bp. 106^ 

Adrntfamroadktfiasf Cwithorg. cpds. CinpreB.d8uitabfr mt. addstookfinsyUdstg 
cor reap, esbsn (ep., C with propylene + BFi as direeted gives (39.5% yield (ll ^)is ot>W|yl 
diohlucoiOetBte (3:6890); C with 2*>metby1butene*2 (trimethyletfayleDe) (1:8220) 
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aliowft ^ght tendmy toward fomm. of oorreap. eater in CeHoi CHGli or CS 9 but none in 
alo< 01 * eUior (113)]. 

[G with ethylene osde (1:6105) in dry ether at 0” gives (15% yield (114)) cf. (116) 
A-hydroxythyl diohloroaoetate (3:9107).] 

Dshavior of C as Dichlobo Compound 

RediictUm. [C in ale. KOH soln. with \U + Pd/'f^aCOi Bp]it8 of! all its halogen as 
HQ (116). — C with Zn + water on htg. is slowly reduced to chloroaoetic acid (3:1370) 
but reaction is much less energetic than tlmt of tricliloroacetic acid (3:1150) under same 
cemditiona (13).] 

Hydrolyaia of halogen atoms of C or its salts. [0 with a(i. in s.t. at 11M)° is slowly or in 
pres, of NaOH or bu(OH )2 rapidly decomposed (113) cf. (117). — I'or study of kinetics of 
hydrolysis of G see (IIH) (119). — Note, however, that AgA on htg. with nq. (93), or G 
(or its salts) tm hydrolysis at elevated temp, and press. (120), or salts of 0 htd. willi oq. 
solna. of NaOAc or NaOfiz (121 ), gives glyoxylic arid, OHC~G(M)H [bed. I]I-.'i94, Illr207, 
Tllr (385)1, tn.p. 98*’, very sol. aq. For a methfsi of detn. of G in pres, of chlriroacctic 
acid (3:1370) and trichloroacetie acid (3:1150j hiusefl im this hydrolysis (122).) 

Behanor <Mf C with alhoxides. |C (as KA) with excess MeOH/NaOMe refluxed under 
H 2 , and the solution then furt.her CHterihed with MeOH/HQ, gives f62'r yield (12.'{)) cf. 
(L24) methyl dimethoxj'iicotate. b.p. 60 or at 12 mm., » 1.0962, 1.4045 (124); 

this ester upon alk. hydrolysis gtvi'S (S5.7*V >ield (124) 1 dimethyoxyaeclic acid (glyoxylic 
acid dimethylacetal) as a sirup. | 

[G with excess EtOH/^XaOKt under reliux followed by aeidifie^itioD and esterification 
aa above gives (50% yield (125)] (120) ethyl dietlioxyacetato jUeil. 111-601, llli-(21(h, 
lllr(389)], b.p. (127). 94-98” at 19 mm. (12.1), at 13 mni. (125|.| 

(G in excess £l(lH/Xa()Kt with Xa phemilate refluxed 14 lii*s., then ucidilied and ritunl 
as above, gives f(il%. yield (128) J ethyl diphenoxync*‘tate jlbdl. \'1-170!, od, b p. 240'“ .“it 
53 mm. (129), 166-168° at 0.8 mm. (128). — However, C with phenol in aip XatlH on htg. 
and oddification gives (130) (131) diphenoxyaretic acid, ndk. from pet. ether or aip AcDH. 
m.p. 91° (129) (130).] 

Condenaatiao with hydrocarbona. C with aromatic hydrocarbons on htg. condenses 
with elimination of 2 HCl giving dhirylacctic arirls |c.g., 0 Aiith naphthalene at 180° for 
60-100 hrs. gives (132) di-(tt-miphthylifux‘tic. acid [Hcil. lX-720, lXi-(313r|, cryst from 
(X\ m.p. 224° (133), 223° u.c. (FU); for unalogiius k'havior of G with other hydiwarlmns 
see (132)1. 

Behavior of C with RM^ compounds. [0 w ith ( ’cIlbMgHr (large oxcess) in ether miIii. 
followed by usual h}'droly.*»is gives (34^c yield (135)^ a.a,^-liiphenylclbylcn<‘ glycol, Ddl^. 
from CeHa, m.p. 163° (135).l 

Bdiavlor of C with hydroxyUunine. [G ( 1 mole) with XH^Oll.HCl (1 niok?^ + aq. KOH 
(4 moles) at 60° fur 4 hrs. gives (136) isunhroMiacHic ucid (glyoxylic iicid oxime) [Rcil 
III-6Q9, Illi-(208), lllr(389)|, crjat. from ilry ether, m.p. i:JH° (13(i) /note that this prod, 
forma with water a monohydraUs in.p. about 70° (137)).| 

Bdhavior of t with aromatic ominea. (See also salt formation above.) 

om7tne. The products of reaction of G on htg. w'itJi aniline an^ disputed [on one 
hnod C (1 mole) with aniline (4 moles) at 1(X)°, then evapd, with NaUAc, is claimed (138) 
{139} to give 4,4'-diamin(Kliphenylaeetic acid [Beil xiV'540, XIVi-(625}|, m.p. about 
W (140); on the other hand, the prod, is regiir^ by some (141) (142) as a mixt. of two 
atmoiaomeric forms of 2,2'(?)-diamin()KtilU‘neHr,a'-dicarboxyliV acids (Bejl. X1V-573||. 

WiA (hfehcufine, (G (1 mole) with o-toluidine (4 moles) ui lOO'^ gives (140) (143) 4,4- 
diBmino-3,3'-HhmethyMipheny]af!etic acid (Beil. XlV-543, X1V|-(627)|, mils, from oJc., 
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ja.p, 289-M)" OW dee. (140), acooespanjad by imne TiOeti^yliBatiil^ 

[BeiL XXU12I, yel. Ifle. ffom tk., m.p. abcmt 225* dee. (188).] 

WUh p4ekidinfi, (C (1 mole) with p-tohiidine (4 molfle) ai 100* ia aq. or ale, eehi. 
givee (144) (145) 5-methyliflatin-3-(7Ktolylimide) [Beil XS-OIO^ XXIi-(401}l golden- 
yel odle. or IftJk from ale., m.p. 259* (144) (145).] 

Bdiavior of t with urea. C with urea (2 mDles) in pres, of NaOEt candeneeB to give 
(146) 5*uieidohydaiitoin (allantoin) |)hul. XXV474, XXyr(e02)l m.p. by onl. htg. in 
Q»p. tube is 228-230® (147), by rap. htg._iii bath already at 2®“ is 233-234'’ 4147). 

Behavior of C with arylhydraanee. C with aryUiydraaineB in de. KOB yields*a mixt. 
of the two st4.^reoisomme arylhydrasones of gjyoxylie acid (e.g., 6 with phenylhydilgniie 
in dil. ale. KOH refluxed 2 hrs. gives (148) a mixt. d tho o-^yoxylic add phenylbydmone, 
m.p. abt. 138° with dccumpn. at 142-14.3®, and the /^^yoxylic add phen^ydiwmei m«p. 
12^129® dec. (rap. htg.) (148); for anaJogous behavior of C with other aiythydradnea see 
(148)]. 

® Color test with NH40H/Ctt2Cli! reagent.* C on sliaking in filled stoppered bottle with 
cone. a<j. NH4OH eontg. CuiOls gives dark blue color within 3 min. (149); note, how* 
over, that the same Ijphavior is shown by tricldoroacetic acid (3:1150). 

" - Methyl dichloroacetnte: oil, b.p. 14.V (sop 3:5655). 

Ethyl dichloroacetate: oil, b.p. 158° (hims 3:5850). 

Benzyl dichloroacetate: oil, b.p. 179° at 60 mm. (150). [fYom C with beniyl 

alcohol (1 .64S()J with IK'l gas (150).] 

Phenyl dichloroacetate IBeil M-153, Vlr(87)]: m.p. 48® (151), b.p. 247.5® oor. 
(151). IFnun dichloroooptyl chloride (3:5290) + AICI3 in CS2 (prod. m.p. 33” waa 
pnilittbly impure (152) ).l 

p-Tolyl dichloroacetate: m.p. 5H® (151). [Ptc^kI. indirectly from a,j8Hlichloroviny1 

pthyl ether (3:5440) with pcresol '1:1410) (161).] 

P-Nitrobenzyl dichloroacetate: oil, unsuitable aa (t^ (160) (161). 

Phenacyl dichloroacetate: oil (1.53). 

— - p-Chlorophenacyl dichloroacetate: m.p. 93.0-93.8® (153). 

— - p-Bromophenacyl dichloroacetate: m.p. 9S.2-99.3° (153). 

— - p-lodopbenacyl dichloroacetate: unreportrd. 

— ^ ^Phenylphenacy] dichloroacetate: unreportrd. 

k 5-Benzyl^aronium dichloroacetate; m.p. 178-179® (1.54). [Note that for correep. 
halts from chiuroocrtic arid (3:1370) and from trichloroacetic add (3:1150) the values 
an* rrsfipctively 159-160® and 148r-149® (IM).) 

— 5-(^-Clilorobenzy])tliittronittm dichloroacetate: unrrportrd. 

S-(p-BTomobentyl)thittroniom dichloroacetate: unrepnrted. 

or,a*Dichloroacetaniide: cryst. from Cells, m.p. 99.4® (155), 98.5-99® (58), 98«5® 

(156), 07.5-09.5® (59). [Prom ethyl dicliloroacrtat-r (3; 5850) with aq. NH4OH (165) 
or in other indirect wa>*8, e.g., from cbloralanunonia with KOX -f aq. XH4PH (93% 
yield (58)), or from chloral hydrate (3:1270) with KCN + aq. NH4OH (65^78% 
yield (59)).] — [Note that dichloroaoptamidc forma with hromo^lhlaro-aoetamidfi or 
with ehloro-iodo-occtaiuidp an unbroken scries of mixed cryBtiils.l 

^ o;a-DichlonMlcetanilide: colorless ndls. from ale. enr by aublimation, m.p. 118® (98)4 
137.7® (166). [From C with aniline at 140° for 24 hrs. (98) or from diohliiroadeityl 
chloride (3:5290) with aniline in CeHs (167) or acetone (157).]- [Note that this 
prod, forma with ce4)r«Mno-aHslfdoroacetaiiilide4 m.p. 116.8® (157), a aerin of mixed 
cryat. and with aHshloro-a-iodoacetanilide, m.p. 142.3°, a eutectic, m.p. 105,2® (157).] 
— (Note also that aniline dichloroacetate (see also above) has m.p. 122-123® 496V1 
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O ««a>lH(ddgnMal<M(|ddM*i oiyaUfrm S0% ale. or MibiiBHiiaB, m.|», ISS*^. 
IFtan C + »4;oliiidiBe at 140* for 18 hn. (08); note Uiot the lalt »4aluidte dieUon^ 
aeeUte haa aanM m.p. 182.5* aa the €i,aH]iehIoroacet-o4aiuidide hot that the akp> of 
a miatme of the two eompds. ia dep ro ia e d to bdow 112* (08|.] 

— » a^g-Dldtfa»oaeet.^4n h iidide; pL 1^ ale. or by mibliiiiatioa, in.p, 164* f98). 
[ISrom C + p-toluidiiie at 148* for 18 hie. (06); note that the oorraep. aalt, p4aliiidiiie 
dnhloioaeetate, haa ni.p. 138° (96).] 

^«r4>iiUoniacat-/f-baaz]flaa[dda: iii.p. 00.2* (150), 94A-06.6* oor. (168), 04.2- 
06,0* ux. (158). inom ethyl diehlaraooetaie (3:5660) (168) of. (182) or dudiloro- 
aoetyl diloride (3:5290) (150) with benajdamine; note, however, that the eoneip. 
derivB. from chloioaeetie aeid (3:1370) and from triohloroaeetic aeid (3:1150) have 
almoat tiie same m-p.’a, via., 03.0-93.6* oor. and 03.0-94.4* cor., roapoetively (168).] 
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108-173 (1043). 

TBICHLOROACETIC ACID CliC.OOOH CiHOtCla BoiL 0-200 

n,-{ M) 

11^(196] 

B.P. 108* M.P. 57* 

See3:llfi0. DmnonA: Selidi. 

3:6010 ACETALDEHYDE bu-(;l- CtHijOiCIi Befl. S.N. 70 

CHLOROETHYl )ACETAL CUi.CH(O.CH!.CH!n)« 
(a,ct-5is-03-Chloro(!tboxy)cthaDc) 

BJ. 194-198* dec. (2) DjS = 1.1713 (2) n|,** » 1.4532 (2) 

10»-110°at90iiiiii. (l| 

106-108° at 17 mm. ( 2 ) 

106-107° at 14 mm. (3) 

Cdorleiis liq. with odor resembling dichloroaefitnldeliyde dietinlaeptal (eirGlIO). 

[For prepn. of C from ethylene chlnrnhydnn with ueeialdchyde (];U100) 4 

dry HCl (36% yield (2)) ace 12) (1); with aci'tyleue -I- HFi (71 ‘'J yield 1 aiv [6).\ 

(l) Street, Adkins, J. Am. Chem. Soc. (!•» 1()2-167 (1628). (ij) CiriKnard. Purdy, B ili 
soce chim. (4) SI, 985-0t>6 (1922;. lH) Niouwhiiid, Voi;t, Fuohey, J. Am. Chem, Sue. S2, KilK- 
1024 (1930). 

S:6215 2-GHLOR04-M£THyLPKEN0L OH CtHtOCI BeU.Vl-402 

(2-Chlorn-p-creflnl) /^'l VIj — 


B,P. 195-106° at 760 mm. (2) « 1.1785 (10) rS - 1.5300 (101 

197-198° at 798 mm. dII - 1.3196 (1) 

195-197° (10) 

Clear odorleas fiq. with eharacteriatic disagreeaiile pemiKtenl ixlur, — Slightiy aul. aq . 
Bid. alo., ether, (Vis- 

(Foe prepn. from 2-ehlorcHknethylaniline via diaxo reactiun h<o (3); (ram Bodiun if 
creBobte in CSs see (1); from p-crceol with Cl, in C(;U (4) or with tKisClj (77% yiehl (10) ' 
BOe indie. reb-J 

C k 6 pte. AcOH and treated with 2 pts, cone. HNQt (D <* 1.4), or C didvd. in 10 (di- 



m UQVHKI WITH Df > 1.15 , a:a915-»:«i|» 

AoOH and gnd. treated with powd. NeNC^ (5), lietde oa i^itau with eq. 2^1ihiKi4HDiBUi3rl* 
andtropheodl [Beil. V1413I, goMeii-yel. ndk from dil. ale. or dB. AeOHi m.p. 06* (ft), 
(Note that addition of C to fumg. HNQi (Z> * 1.S) leads to ita mddn. (eroliL of nttm 
filiiiee)^ nitration, and wandering of methyl group (6).] 

The methyl ether of C [Beil. VI-403], 2-chloro-44n^ylaiiiBQle, b.p. 21&-21B* eor. at 
760 mm., haa been prepd. mily indirectly. 

0 a-Chi(iro-4-metfaylphenyl benzoate: pi. from pet. etb., m.p. 71-72* (7). IThia 
benzoate htd. with 0.7 of its wt. of AlC9t for 10 min. at 14^ gives by JPries zeaiTsllge- 
ment 02% yield (S) of 2*hydrQxy-3H!h]oTo4-inethylben«)phenoae, yeL Ifts. horn 
MeOH, m.p. 71'’ (8) cf. (9).] 

l:aU6 (1) Schall. Dralle, Bn. 17, 253i^-252d am). (2) Klarmann. Shtemov, Gatez, /. Am. 
Chm. Soc. 66, 2386 (1033). |3) Oaui, Norman, J. Chetn. Soc. 86, 24 (1006). (4) Zm^, Afin. 
118, 277 (1003). (5) Zincke. Ann. 668, 311 312 (1003). (6) Zinoke, Ann. US, 314 (1006). 
(7) von Auwers, Ber. 44, 801 (1911). (S) Roaenmund, Scfanurr, Ann. 461, 86 (19^. |9) von 
Auwera, Mautw, Ann. 464, 310 (1928). (10) 8ah, Andenon, J. Am. Chm. Soe. 66, 3165 (1941). 

3:6220 d»7-DICHL0R0-ii-PR0PYL ACETATE CsHsOsCh BsiL 0-129 

(Glycerol Of, d-dichiorohydrin (2H2CI |I|.( gg) 

a-aoetate, r-aceto-a,d-dichlorohydriD) q 0^ 

<!;H^U.CO.GH| 

B.P. 197-198° ID 1^1 - 1.1672 (3) 

191-192* cor. at 766 mm. (2) 

116-120* at 40 mm. (3) |4) 

89-91* at 16 mm. (5) 

81-83* at 12 mm. (2; 

[For prepn. of C from 2,:)-dichloropropBno1-l (“d*dichlorohydrin ”) (3:6060) with 
.4ci0 zee (3); from glycerol a,a'-<lia€etate with TCls or see (2); from allyl ddoride 
(3:7035) with uciityl hypocldorite (0).) 

C on keeping decompoNn^, perhaps by hydrolysis (2). fFor study of bydrolysiB with 
S/\0 HCl see (1).] — C aith MeOH + trace HCl gives by alcoholysis (5) (6) 2,3^chlarch 
propanul-1 (3 '6060) f McO.Ac. 

6:6666 (1) Dancroft, /. t4m. C/iem. SfK. 41, 425 (1910). (2| Weesrhoider, ZmerBlikar, Afimafik. 
34. 1074 1079 (1913). (3) dc la Acena, Cmpt. mid. 160, 868 (1904). (4) Gibson, J. Soc. Cbm. 
Jnd. 66, 050 (1931). (5) Dcdaby, Dubois, BuU. toe, chim. (4) 47, 572 (1930). (fij BockemUAer, 
Hnffmanifc, Ann. 619, 180-100 (1035). 

3:6230 d-CHLOROETHYL CBdOROACSTATE G 4 HACU Beil. II -198 

ClCHiCH*.O.CO CflsCl Di- 

Us- 

B.P. 107-198* fl| DZ - 1.317 11 1 

94-96* at 12 mm. (3) 

[For pmpn. from ethylene rhlorobydrin (3:5552) + chloroacetyl chloride (3:5236) see 
|i|; for prepn. from ethylene oxide (1 :6105) + chloroacetyl chloride see (3).] 

C on boilingwith aq.hydrolyzes to d-cbloroetbanol (3:56^) and chloraaoetieac. (3:1870). 

3:6611 (1) Homy, BuB. ooe. chim. (2) U, 260 (1884). (2) Mulder, Bremer, Ber.. 11, I960 (187E), 
(3) Altweo, Laodrivon. tJ.S. 1.303,161, Oct. 11, 1021; Cent. 1966, IV 947. 
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IH 


iCMo MorzoncHLoiuia 


OA0C8 Bal.l|.189 





mi-( 94) 

B.P. 



MJ. 


IW 

at 700 

mm. (1) 

-0.8* (4) 

-1.9070(30) 



(25) 

(22) 

nfi - 1.8890 (0) 

i98.r 

at 749.4 mm. (1) 

-0.6* (3) 

1J806 (30) 

19S-198.8car. 

at 740.4 

mm. (2) 

-1.0*11) 

OS'*-* -1.9108 (24) 

197.0* 


(3) 

(23) 

1^* - 1.88376 (24) 

197.8* 

at 764 

mm. (4) 


Ilf -1.9189(14) 

197.91’ 

at 700 

mm. (6) 


1.9113 (4) 

197^-197.8* 


(3) 


- 1.88869 (14) 

197.8* eor. 

at 710 

mm. (7) 


1.88884 (3) 

197.1-197.6° 


(8) 


1.8836 (4) 

19r 


(9) 


rf -1.9188(3.1) 

196.8-197.0* 

at 704 

nun. (10) 


njf - 1^18799 (26) 

196,9-196.8* ear. at TBIJ 

mm. (11) 



19e.§'’cor. 

at 746 

mm. (12) 



194.^106* cor. 

at 746 

mm. (13) 



Ifl3.9-194.r 

at 742.0 

mm. (14) 



160.8* at 36.6 mm. (10) 

83.47’ at 16 

mm. (5) 

78* at 10.8 mm. (10) 

86.1* at 30 mu 

1.(10) 

89.8* at‘10.6mm. (10) 

74* at 10 mm. (10) 

94.8' it89 nu 

1.(10) 

89.10* at 16 

mm. (5) 

74.0-74.9* at 0.6 mm. (S) 

98.8' at 36 mm. (10) 

80.89* at 14 

mm. (5) 

71* at 0 mm. (10) 

98* at 90 mm. (15) 

78* at 18 

mm. (10) 

77.8-7H.0*at B nun. (18) 

87.8' at 90 mm. (10) 

89* at 18 

mm. (16) 

67.6-67.8* at 7.6 mm. (IB) 

8r It 19.6 mm. (10) 

78.8* at 10.6 mm. (17) 

48-80* at 16- 





3.0 mm. (20) 





Note 1. For vaput prem- 
of C for range T = 86-4- 





105.6* see atw (21), 


MISCELLANEOUS PHYSICAL PROPERTIES OF C 
Binabt Sttmu CoitTAimNO C 

C + isoquic eanvnindi. C + AK’/j.- m.p. 93* (32), BS* (30); fur prepn. from C + 
AlC3i in CSi aee (28); for thenuil anal, (eutectic with C haa m.p. -7.5* and oonte. 87.3 
wt, % C) ne (32); for conduetivity of AlCb in C aw (27); for atody of moL wt. in C|H( 
■M ^>. 

C + AIBti: m.p. 90^ (22); for thermal ana), (eutectic with 0 baa m.p. —8* and wuite. 
773 vt % C while euteetie with AlBn haa m.p. abt. 7-8* and eonta. 21 wt. % C) aec (23); 
tee ehm (30). 

-*(} + FtCh: aearlet red faygroeoopic ndb. (31); for conduetiTtty tee (28). 

C StCb: for thermal anal, (euteetie with C haa m.p. -28* and eonta. 66 wt. % €> 
tee 183). 

a + i86Cla.' for piwpn. aee (84); for oondue^ty in liq. SOi aee (33). 

C + SbBrt: for theimal ai^. (Mdeetic with C haa B.p. -6* and eciita 38 wt % C) 
tee (83). 



tn u<9nQ0 wiTB i^>us 

oonUrn.0 wt. % C) AM (3S^ for tboimlitf^BL (fiitteeliBliaAiB.p. «-UJ^ 
and ODoto* 67.2 art. %C) mb (35). + mraififfenA: f or Itomri a (euteetioliaaia^k. 

abt. -70* and oonts. abt. 20 wt. % C) m (35). + biphBn^: for tbonnol amd. 

(eutmtie has m.p. -0* and oonto. 81.8 wt. % C) aea (35). for 
thennal anal, (auiootio haa in.p. -^15^ and conta. M.7 wt. % fi) see (85). 

C + ddanbeniene: for thennal anal, (eutaetie baa m.p. -54.2* and eoatn. 19.8 wt %t) 
flee (35). — (? + niinbinune: for thermal anal (euteetio baa m.p. -20*6* and aOttti. 60 
wt. %C)aee(35). 


PREPARATION OF C 

Note that eomml. C is often contaminated with various chlorobensosd 
e-ehkffcdieDBOyl chloride (3:6610), fa-chbrobensoyl chloride (3:6590), p-ehlorobeuogd 
chloride (3:6550), etc.), with traceB of benialdehyde (1:0196), or with benaoici mid 
(1:0716) + HCl from hydrolyBis. For removal of BsOH + HCl from C byahafcingitB 
floin. with cold aq. 5% KaHCX)i see (12); by treatment with metallic oridee or aaiiboiii- 
atefl see (36). 

From benaoie acid. [For prepn. of C from bensoio add (1:0715) with POs (70% yMd 
(37)) (10) (381, with PCla |39| (40) in pim. of ZnCU (77% yield (37)) or in ptea. of afitOe 
aq. at 100* under presa. (41), with SOCls (90% yield (37)) (42), with SChinCSi (481, wHh 
SiCb directly (23% yield (44)) or in CJU (77% yield (44) with FOCIa + alkaU chloiMia 
at dev. temp. (45). or with dry HCl + PaOi at 200** (46) see indie, refs.! 

[For piepn. of 6 from benioic add (1:0715) wHh NaCl + Na or K pyroButfate «t200* 
(47), or with Na chlorueulfonate (48) cf. (40), see indie, refs.] 

[For prepn of C from benaoic ackl (1 :0715) with other organic acyl efaloridea ouch « 
carbonyl chloride (phosgene} (3:5000) at 140-200* (50) or in picB. of tertiary basefl (sneh 
afl pyridine) or their saltB (51), with oxalyl (di)ehloride (3:5060) (06% yield (16))) with 
p-tolueneaulfonyl chloride in pyridine (52), or with Dr,^ichloroethyl ethyl ether (3:6640) 
(53). aee indie, refs.) 

From aaltfl of benaoic add. Note that with salts of bemoic add more or lem farmm of 
benzoic anhydride (1 :0595) may occur. 

[For prepn. of C from NaOBs with POCb (2) (54), with SCI 2 at room temp. (55) ef. (48), 
with SOfl + Clt (56), with Na chlorosulfonate (48) cf. (49), or with benzenesi^oiiyl chloride 
(57) Bee indie, refs.] 

[For pnpn. of C from AgOBz with oarbonyl chloride (3: 5000) in s.t. at 100* see (58).] 

From dibenzoyl peroiide. [For prepn. of C from ^benzoyl peroxide (1:4980) with 
oxalyl (di)chlQiide (3:5060) r^uxed in dark for 24 hrs. (70% yield (59)), with MTIi in 
pet. ether (60), with AlGlt in CHCli at 0* (61) or in C;eHi at 100* (68), or with FeCSfl h 
ObHb ot 100* (62) see indie, reffl.) 

Fm other benzoic add derivatives. [For fonnn. of C from bensamide with dry 9GI 
or AcCl at 140* see (63); from methyl benzoate (1 ;3586) with FCU at 160-180* (64) or 
from ethyl benioate (1 ;3721) with PCUin s.t. at 140* (65) aee indie. iefB.;froma,^dicliiQio^ 
ethyl benioate or from cHdilnroethyl l^oate on htg. in pres, of traces of ZaCh aee (65); 
from bensoie anhydride (1:0595) with PCli + Cls (67) or with carbonyl chloride (3:5000) 
(68) flee indie, reb.) 

Frian benialdAyde. p^or forma, of C from benaalddiyde (1:0195) with SOfik & 
molfls) on dista. (69), with SfGla ia a.t. at 150* (107), with FOCi« in (}|H| (70), with NOCI 
(71), Witt EtOa (3:7022) (72), with fer-AmOCI (3:9287) ^5% aoliL in OCas) 
ten^.tel5hn.(rd),(vwith(%(91) (106) |106)8eeiiMlm.ie^^ ^ . 
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ftm beuotridilciride. [For props, of C from benioinohlorido (3:6540) by partial 
hydrolyBiB with limited amt. of aq. in pm. of H 98 O 4 or FeCla (74), with aq. vapor over 
tin phoaphate at 240° (75), with oid. oomml. ZnCls at 120° (76) in pra. of lii^ted aq. (77) 
(note that pure ZnCh fails to react but adds, of 1 mole aq. or initial use of tech. ZnCli 
gives C (76)), with pure ZnO at 100° (76), with BsOH in boilg. nitrobenzene (78) or in pres, 
of ZnCh (80), with NHiOBs at 200-210° as directed (79), or with EtOH in pree. of FeClt 
or Fe (81) see indie, refs.] 

Note that benzotiiohloride (3:6540) on heating with carboxylic acids or anhydrides, 
especially in pres, of ZnCh, is often employed to prepare a mixture of C with the acid 
chloride corresponding to the add or anhydride so emplo 3 'ed, particularly in cases where 
the two ao'l clilorides arc readily separable. [E.g., note that bfausolrichloridc (3:6540) 
with phthalic anhydride (1:0725) (81) (82) or phthalic acid (1:0820) (83) + ZnCh at 
110-120° gives (96% yield (82)) G + (93% yield (82)) aym.-phtha)yl (di)chloride (3:6m); 
bensotrichloride with AcOH (1 : 1010) in pres, of an acid eat. gives (84) (85) (86) (87) C + 
acetyl chloride (3:7065); for other examples see under chloroacetyl chloride (3:5235), 
dichloroaeetyl chloride (3:5290), trichloroaeetyl chloride (3:5420), fumnryl (di)ehloride 
(3:5875), and terephthalyl (di)chloride (3:2205), Similarly, bensotrichloride (3:6540) 
with salts of sulfonic acids yields C + the corresp. arylsulfonyl chlorides; e.g., bensotri- 
chloride with soilium /S-naphthalcnesulfonate gives (88) 90% yield G -f 80% yield ^ 
naphthalenesulfonyl chloride ] 

From benxil (di)chloride. [For forms, of C from benzal (di)chloridc (3:6327) with O 2 
in U.V. light (89), with air in pres, of Ni at 160° (90), or with BzOH (1 :07]5) + CI 2 at 
125-175° (91) see indie, refs.] 

From miscellaneoufi sources. [For fonnn. of G from benzyl ale. (1:6480) with CI 2 192) 
or with SOCb at 180° (103), from benzyl acetate (1:3751) with CI 2 at 150-170° (104), 
from thiobensnyl chloride + (>s at 100-120° (03), from benzonitrile witli NCXU at 180° (94), 
from tolan (diphenylacetylrne) with N()CI at 150-200° |95), from dibenzoyllartarir an- 
hydride + PCif (3 mnU«) in s.t. at ll^° for 3 hrs. (note that chlorofumaryl dichlnride is 
also formed) (96), from iV,.V-dibenzoyInniline (dibenzanilidc » with dry H('l at 250-270° 
(note that benzanilidc also formed) (li7), from o-cbloro-o-nitrri-phenylaecl amide on dry 
htg. (98), from phthalic anhydri<le (1:0725) -f IK'I gas -f- or Zn(’l* at 290-300° 
under press. (99), or from (1:7400) with carbonyl ebioride (phosgene) (3:5000) + 
AlClj (100) (101), or with oxalyl (di)chloride (3.5060) + AlCb (102) see indic. refs.) 

CHEMICAL BEHAVIOR OF G 

^olyidt. [G in Ns through porcelain iulie at 550-600° (108) or over Ni al 420° (109) 
cf. (110) gives (X), chlorobenzene (3.7903), and other products: G over Onely divided 
(3u at 42(M50° gives (llfl) benzoic anhydride (1 :05»5) + HCl; C over BaClj at 420-450° 
gives (110) benzoic anhydride (1:0595) and other products. For study of eflTect of radium 
radiation at 2-12° over 7-8 month periorl see (13).| 

Redvetiaa. [C with in boilg. xylene in pree. of PtO* + trace of thiourea (111 I, 
Pd/BaSQi (112), or powd. Ni (112), or C over Pd si 200-230° (113) cf. (114) gives (yields: 
06% (111), 87-89% (113)) benzakJehyde (1:0195); for study of puriOeatiun of xj'lene as 
solvent for eat. reduction of C aee (115); for study of inJSuenoe of various other solvents 
see (116) (112).] 

(C with Hi in pres, of NiCli at 270-280" gives (110) benzene, toluene, biphenyl + HCl; 
G with copper hy^de is claiined (1 17) to yield henzaldchyde but this could not be eonfirmd 
(11S)< C with chromoue acetate in 60% KOH gives (very small yield (119)), l)cnzyl alo. 
(1 : 6480], while C with IsH in high-boilg. ppt ether at 130" gives (pmomably by subsequent 
Condensation cf the intermediate benaaJd^yde) 65% yield (120) bengyl benzoate (1 :4428)*] 



827 UQDtOS iriTa uf > L18 (ItjMMO 

(C inch Na/Hg + stram of diy HCl givet ( 121 ) biniyl ale. (1:6480); C Na/Hg ig 
dry ather gjw (122) (12S) (124) beiuyl ate. (i:6480)i beuoie add (1:0716), baaiil 
(1:0015), ttfa'Mlibeiuoxyat^^ C iaobeiuil ") [M. lX-136], aod oE^o'Hhlienaoxydi^ 
(Bdl. 1X436]; C with Na in mdat ether ghree (125) benayl aJo. (1:6480), beaioic 
(1:0715), and beniyl benzoate (1:4422).] 

Ondation. [C on oxidn. in jirea. of hydrocarbon peroxideB and various oxidn. eat. ie 
daimed (126) to give dibensoyl peroxide (1:4930); see aho below under behavior of C 
with Nag 02 .] 

Ghlormatioii. [C on monochlorination with Ch at 35* in pres, of FeClt gives (ID) ef* 
(127) mainly a mixt. of chlorobcnzoyl chlorides [83.5% tsp (3:6590) + 14.5% o- (3;6M) + 
2.0% p- (3 : 6550)) aooo&ipimied by a small amt. of dichlorobensoyl chlorides; for extensive 
study of effect of using higher proportion of Ch under otherwise same conditiaiis see (128). 
Note, however, that C with 3 moles Ch in s.t. gives (129) (130) a mixt. of addn. produets, 
such as 1,2,3,4,5,6-hexachlorohexahydrobenzoyl chloride, substitution produets, and 
materials formed by both addition and substitution (130).l 

Sulfonation. [C cannot be sulfonated wdUiout accompanying hydrolysis of the acyl 
chloride function (131) (132) (133) (134) (137); the end prod, of these sulfonation prooesses 
is, therefore, not wHiulfobensoyl chloride (apparently still unknown cf. (135)) but rather tn- 
Bulfobensoic acid (Bril, X 1 ^ 842 ^ XIi-(98}]. However, C added to ccmc. H^i at <MD* 
gives (l.'i 6 ) a cryst. addn. prod. C.H 2 SO 4 w'hich on gtdg. loses HCl forming bensoyl hydrogen 
sulfate [Beil. IXr(94)l but shows no transformation into m-sulfobenzoic add even afker 
6 months over dry alkali even though HCl is lofrt completely (136). At 100* oonveiston of 
benzoyl hydrogen sulfate occurred very slowly and the prod, consisted of (Htulfobenioie 
acid (not meta) (136).] 

BEHAVIOR OF C WITH OTHER INORGANIC REAGENTS 

C with HP. [fi with HF os directed (138) (139| or with dry KHFz in Cu retort (140) 
(141) (142), with 7.nr$ at 195^ (11) (143), with AgF in at. at 190*^ for 6 hrs. (144), or with 
3 moles SbFa (145) gives (yields: 674i0% (140). 76% (145), 69% (11)) benzoyl ffuoride, 
b.p. 161 .5^^ at 745 mm. (142). 159° (139), 156° (146), ]55>156° at 760 mm. (II), 155* (138), 
154-155* (143), 151* u.c, at 736 mm. (141), 145* (144). Note, however, that C with KF 
in anliydrous formic acid gives (147) formyl fluoride, b.p. 2G° at 750 mm. (147), while 0 
with KF in AeOH gives (147) acetyl fluoride, b.p. 20-22° (147).] 

C with HBr. [C with dry HBr a( ICXl* gives (148) benzoyl bromide [Beil. 1X-19S, 
lXi.(95)], b.p. 218-219* cor. at 760 mm. (149), 215.0* at 741 mm. (ISO), 90-91* at 12 mm. 
(10), m.p. +8.1* (150), Df « 1.5461 (150), wiJ = 1,5900 (ISO).) 

C with HI. [C with exwMi HI at ord. temp, (148) (10), or C with Mg + Is in dry ether 
(151), gives benzoyl iodide (Jicil. I.X-I95, lXi-(951), b.p. 109-109.5° at 10 mm. (148) cf. 
(16), Note that C with KI dues nd (152) give benzoyl iodide.] 

C with metals. [C wit)i Na in dry ether stood 10 days at room temp, gives ( 86 % yield 
(153)) (154) ethyl benzoate (1 :3721} but C with Na/Hg in dry ether causes the reaetinn 
to take a more complicated course (see above under reduction of C). C with Na vapor 
gives (155) cf. (154) benzil (1:9015). 0 with K in xylene refluxed 2 days gives (153) 
benzoic anliydridc (I ; 0595) .] 

(For behavior of C with Zn in dry ether or in di-isoamyl ether at 20-32° see (166). For 
behavior of C with finely divided Cu or Ni at elevated temps, see above under pyrobm of £}.] 

C WITH Vabious Metal Oxides ob Salts 

t whh NaiOs. (C with NaA in water at 5* (157) cf. (159) or C with 30% BA + 
NaOH (158) cf. (159) gives (yields: 91% (157), 60-70% (168)) benzoyl hydrogen poeopida 
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(pobenioio aekl) [BeiL IX-17B^ IXi-(08)L m.p. 42 *. For otlwr neihodi kit pnpa, of 
porbonaoio ooid bb from dibensoyl pooxido with NaOCHa in MeOH/GHGla fl€0) 
or with NoOQiHi In EtOH/tblueiie (161), or from bnualdehyde in aoetone with air (162), 
aeo Indio, refs. For study of Na perbauoate (167) and its use in purification |166| of 
pertiensoio acid see indio. refs.] 

[C with NaiCh in aq. at 0* .(164) (166) cw in aq. acetone (166), or C with aq. HiOsi + 
NaOH (167) or aq. HA + iron-ftee Ca(OH)i (168|, or C with aq. BaOi.BHiO (169) 
(170) (171), or C with perbenzoio add (see preceding paragraph) + aq. NaHGOt (172) 
gim dibenioyl peroxide [Beil. lX-176, lXi-(93)], m.p. 105”. For review of piepn. and 
prqperiieB of this pzod. see also (173).] 

C wMi misc. salta C on warning with various inorganie salts yklds benaob anhydride. 
[£.g., C with NaNOi (174) cf. (175) (176), with KNO| (177), with PbtNOOi (17fi|„witfa 
nitrates of other heavy metals (179), with NaiP04.12H«0 in aq. soln. at 60” (IfiO), with 
KAQk in pyridine (181), with NaaSOg in pyridine (183) in pres, of CgHe (181) cf. (1^1, or 
with BaO at 140-150” (184) gives bensoic anhydride (1 : 0596), m.p. 42”. For other methods 
of oonveidon of C to benzoic anhydride see above under pyrolysis of C and below under 
behavior of C with organic adde and thdr salts.] 

C with NtNg. [C with NaNi in aq. acetone at 0” (185), or in dry ether (186), gives 
(54.6% yield (185|) benzoyl azide (benzazide) [Beil. IX-^32], m.p, 32” (185). Note that 
although this prod, readily explodes on htg. (187) (188) yet in inert solvents such as C|H| 
(194) it smoothly decompoBeB into Ng and phenyl isocyanate (for study of mechanism see 
(189)) ; under certain circumstances the latter may be hydrolytically split to aniline cf . (190). 
For studies on decomposilLon of benzoyl azide by ultrasonic waves sec (185) (193).] 

Htdboltbib or C 

C with cold aq. is slowly and with warm aq. ropidly hydrolyzed (105) to benzoic acid 
(1:0715) and HGl. [For study of rate of hydrolysis of C in ether with aq. at 20-22” (195) 
or at 0” (148), in 50% aq. aoetone at 0” in pres, of H2SO4 (196) cf. (198), in various other 
organic solvents immiscible with aq. (107) or with BaBr2.2H20 at 158” (199) see indio. refs.) 

C with aq. alkali on warming readily yields (105) alkali benzoate + alkali chloride. 
Note that C in 50% aq. pyridine hydrolyses much faster than in aq. NaOH or aq. NazCOg 
(30) (use in detennination of atomic weight of carbon by hydrolysis of C and pptn. nf 
AgCl (39)). Note that rate of hydrolysis of C is 2000 times as fast (200) as that of benzyl 
chloride (3:8535). 

[Note that C in AcjO soln. behaves as an acid (201) and can be titrated (202) with 
NaOAc in AosO.] 

Behavior or C with Vauoos Inobqanic StrLroB Compounds 

WUk H|S, [The behavior of C with EgS is disputed; on one hand C in dry pyridine 
treated with HsB at 5” and subsequently acidified is claimed (203) to give thlolbenzoic 
acid, CJIi.CO.SH [Beil. lX-419, lXr(160)] (see next paragraph); on the other hand C 
nflimed in dry pyridine in stream of HsS is claimed (204) to yield dithiobenzoyl oxide 
(G|Hf.C8)|0, colorless cryst. from hot ale., m.p. 112”.] 

With XSH. [C with cold ak, KSH (from satn. of ale. KOH with HsS) gives (205) (206) 
t207) (209) (8) salt of thiolbenzoic acid, C|H».CO.SH [BeU. lX-419, IXr(l69)], m.p. 24” 
(207) (208), b.p. 98.0-98.0” at 11-12 mm. (6), 61.0-61.3” at 0.05 mm. (8). Note,- however, 
that t^ product is readily oxidized (dehydrogenated) to dibenzoyl disulfide (see below) 
by air or mild oxidizing agents, e.g., U (209). C with NaSH (35% aq. soId.) in stream of 
air followed by HA as diieeted (210) (211), with ale. NaA at 5-10* (212), with KiSiHsO 
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in MtoDB Idbml by (i/KI cniihi* (213)^ ot idth Q9M|^ Idfamd by air nxidik. fKBt 
(tvea yW fUO)) dibeanyl <B«iiIfiik (Beil IX4M], 

(210) (HU (212), tai.p. 123-129” (210) (211) (212); Oua prod, baa oonaidflnbk 
lihaimaeeutifiBl intarat aa an antipruritic; for bydnlyBiB to bauioic aeid bB metlitM! bf 
detn. 060 ( 210 ) (2U).] 

Bdbavior or C witb VABiooa Inobganic Nitbooen Coufooiidb 

'With NHs. [C with cono. aq. NHiOH (216), with dry NH| (103), with liq« MHi (216)^ 
with aolid (NHa) 2 COi (217), or with KNHs in dry ether (218) girea benaainide (Brih 
lX-105, IXr (96)], m.p. 130”; note that either the (NH 4 ]rCX)s (210) or KNHi (218) mathoda 
may give alao amall amounta of AT-benaoylbeiuainide (dibenaamide) IBeil. IX-213, JXjr 
(104)1, m.p. 148”, and/or 3r,3r-dibenaoylbenaainide (tribe^amide) lBeiLlX*^l4t IXrCUMlJv 
m.p. 207-208”. However, C with NH 3 gaa over AbOi at 490-600” givea (£20) bemonitrik 
[BeiL IX-275, IXr(121)], b.p. 191”, m.p. -13”.] 

With HHsOH. [C in CaHa with free NH^OH (221), or C in CA with NH^H.HC1 ^ 
pyridine ( 221 ), or C in ether with NHzOH,HQ + NagCOi ( 221 ), givea benai^iydnnaiinic 
acid (iV-benaoylhydrQxykmine) [Beil. lX-301, lXi-(128)], cryat. from EtOAe, m.p. 128”. 
Note that C with aq. NHsOH Bolns. (222) also givea aide reactiona which dimm^ yield 
and increase difficulty of purification of prod.; also that C with NH 2 OH.HGI in toluene 
gives ( 222 ) benzoliydroxamic acid benioaie (dibeoaohydroxamic add) (Bdl. IX-3Q3f 
IXr (128)1 other producta. For alternative method of prepn. of benaohydroicawik 
acid from ethyl benaoate (1:3721) with NHzOH.HCi + MeOH/KOH aee (223); for review 
of Utility of hydraxamic acida in org. qiial. anal, aee (224); for study of foimn. of bemih 
hydroxamic acid and ita FeClj color reaction aa method of dein. of hydroxylomine aee (230).] 
With 1 (H 2 .NH 3 . [C (1 mole) with N A-HjO (2 moles) in ether givea (225) benahydrande 
(N-benaoylhydraaineJ [Beil. 1X419, lXi-(129)l, m.p. 112”, but this prod, ia uauafiy better 
obtd. from reaction of N 2 H 4 .H 20 with MeOBa (1:3586) (226) or EtOBa (1:3721) (^7) 
(225). C (1 mole; with N 3 H 4 .HSSO 4 (0.5 mole) + aq. NaOH (2.3 molee) aa directed givea 
(66-75% yield (228)) JV,6r'4ibcnxoylhydraaine [Beil. lX-324, lXi-(131)|, ndla. fiom 
AcOH (228) or EtOH (229), m.p. 237-238'* (229).] 

BEHAVIOR OF C WITH ORGANIC REACTANTS 
Behavior of C with Htdrocabbonb 

With cydoaUcanea. [C with cyclohexane (1:8405) + AlCb givea (19% yield (231)) 
phenyl Z^methyloyclopentyl ketone, b.p. 160-162“ at 36 mm., D 4 * « 1.0255, n}? - 1.5380, 
accompanied by much benaaldehyde (1 : 0195) presumably fanned from C by the hydrogen 
corresp. to coupling of 2 moles of cyclohexane.) 

With aJkenea. (C with ethylene + AlCb in apedal apparatus aa directed gives (87-98% 
^eld (232)) phenyl p-chloroethyl ketone (^hloropropiopbenone) (3:11151; cf. also (238)*] 
With eydoaUuuea. [C with cyclohexene (1:M70) -h AlCli in CSi gives by addition 
phenyl 2^1orocyc]ohexyl ketone (234), which on dehydrochlorination in the prea. id 
Alois (234) or with ale. KOH (235) gives (40% yield (235)) phenyl oyclohexmiyl ketone 
(tetrahydrobenzophenone), b.p. 147” at 8 mm., « 1.070, iid ■■ 1*5595 (235).] 

Wirii dkynea. (For behavior of C with heptyne-l (1:8066) in prea. of AlGIa, ZnOi, 
BFi, etc., see (236).} 

With aromatic hydrocarbons. [C with CsBa in jra. of AlCb gives (yields: 74% (287), 
71-74% (238)) (240) (241) (242) (243) (244) (245) benzophenone (1:5150), but beat 4189) 
mopn. of latter ia trm CsHi + CCI4 (3:6100) + AlCb* — For atudka of aufaetitalioa te 
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Aid) of EVsGli (2371 (238) (246) (247) (248), + AlGli (249), GaCh (260), TlGb (261), 

WCb (252), UCU (252), ZiCU (263), Or powder (254), ZnCls (238), SbCI, (255) (250), or 
SbBri (257) see indie, rde. — C with CbHb in Uq. HCl at 200” and ^ pounds press. ^66) 
or in pm. of PsOi in B.t. at 180-200” (259) (260) gives small yield of bensophenone (1 : 5150). 
^ C with GeDg + AlCb in CSs gives (261) phenyl pentadeuterophenyl ketone, b.p. 160” 
at 15 mm. (oorresp. oxime, m.p. 140”, does not depress m.p. of ordinary bensophenone 
oxime).] 

[C with toluene in pres, of AlCb gives (262) (263) (264) mainly phenyl p-tolyl ketone 
(1:5160) together with some phenyl o-tolyi ketone [Bdl. VlI-439, Vlli-(234)]. For 
studies of substitution for AlCla of FeCla (263), FeCU + AlCb (265), or SbCla (255) (256) 
see indie, refs.] 

[For reaction of G in pres, of AlCb with o-xylene (1:7430) (262), m-xylene (1:7420) 
(262) (266) (267), p-xylene (1:7415) (262), ethylliensenp (268) (266) (269), see indie, refs.) 

|C with biphenyl (1:7175) in pree. of AlCli gives (yields: 75% |270), 60% (271)] (272) 
(2^) (274) (275) (276) (242) phenyl p-xenyl ketone (p-phcnylbenxophenone) [Beil. Vll-521, 
Vni-(290)], scales from ale., m.p. 106^ cot. (270), 106” (272) (273), 102-103" (275), 102” 
(271) (274), 101-102” (242), 101” (276); b.p. 413” at 758 mm. (271), 41iM20” at 744 mm. 
(274), 268” at 10 mm. (276) (corresp. oxime exists in two stereoisomeric forms (277), 
m.p. 200” and 173”, usual mixt. having m.p. 193-194” (278), 186-187° (271); corresp. 2,4- 
dimtrophenylhydrasone, m.p. 217-217.5” (271)); for use of PsOb (instead of AiCb) in 
prepn. of p-pbenylbcnzophenone (above) bog (279). Note that the isomeric o-phenyl- 
bensophenone, m.p. 86-87”, has been prepared indirectly (280).] 

|C with naphthalene (1 :7200) in pres, of Aids in C\Sn (^1 1 (282) (283) (284) (235) (286) 
or without solvent at 150° (286), or in liq. SO 2 (287), or C ^ith naphthalene in pres, of 
ZnCb at 125” (286) cf. (288) (289) or of PzOi (289) (279) (250) (2B0}, gives (yields: 85% 
(282), 52% (287)) mainly phenyl o-miphthyl ketonr (l-benzo 3 iDaphthalene) [Beil. Vll- 
510, VIIi-(283)], pr. from ale., m.p. 75.5-76” r276), 75.5” (282), 75-76” (281), 7.5” |283), 
b.p. 386° at 764 mm. (284), 222” at S mm. (276); note that this prod, is usually accompanied 
by some phenyl ^-naphthyl ketone (2-bGnzoybaphthalenc) [Boil. VlI-511, Vlli-(2g31], 
ndls. from ale., m.p. 82” (276) (289), 81-83” (281), b.p. 398” at 754 mm. (284), 225” at 8 mm. 
(276).] 

[For reaction of C with anthracene (1 : 7285) + AICI3 in CSo (277) (290) (291 ) (292) |293|, 
or in nitrobenzene at -lO” (294), or without AICI 3 in boiling nitrobenzene (295) giving 
(yields: 85% |277|, 78% (200)) O-benzoylanthracene (oc-anthraphenone.) [Beil. V1I-53S|, 
cryst. from EtOAc, m.p. 145.5-146” (277), see indie, refs.; note, however, that for prepn. 
of this prod, use of benzoic anhydride (1 :0595) (rather than (^) is prehnTed (296). — For 
reaction of C with phenanthrenc (1:7240) -|- Aids in (297} (298) or in nitrobenzene 
(298) see indie, refs.) 

With heterocyclic parent nuclei, The behavior of C with furan (1 :8015) in the pres, of 
Friedel^rafts cat. has apparently not been reported [however, the prod, to hp exported, 
vis., phenyl o-furyl ketone [Beil. XVll^^, XYlli.(186)l, b.p. 285” at 759 mm. (290), 
186” at 46 mm. (290), 164” at 19 mm. (299), D? 1.1732 (300), D\l = 1.1839 (299). 
n? » L6055 (299), 1.5798 (300), has been obtd. (49% yield (301)) from benzoic anhydride 
(1:0505) with furan (1:8015) -j- Snd 4 in GbHb, and from furoyl chloride (3;B515J with 
CbHb in pres, of AlCla (299).] 

[0 with thiophene in pres, of AlCli (302), BnCb (303) (304), FA (305), or o-thienyl- 
mereurio chloride (306) cf. (307) (308) gives (yields: 80-90% (302), 82.5% (304)) phenyl 
o-thionyl ketone [Beil. XVIl^, XVlli-(187)], m.p. 56” (305) (307), 55.5-M” (306), 
65^” (302), 55” (303) (304).] 
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BBBiLvnn or C wmi Obsanic HTBBozfii OoimnniiiB 

C witb orgBiiio OH or SH compoundB (or their tneteflio eiiltfi) gives in generat the m* 
lespoodilig benioBtes. With phmols, hovreverj there is also the additumel poasibtlity 
(aeoarding to the conditions employed) of either direct nuclear bensoylation or Fries rear- 
rangement of the bensoate esters to give phenolic ketones. 

^terifioation of alcohols or phenols with C in presence of aqueous iiUcftli comprises a 
general procedure first discovered by Lossen (3091 and later developed and eitended by 
Schotten, Baumann, and others. The reaction is not restricted to the use of bensoyl 
chloride but covers acid halides in general, e.g., acetyl chloride, p-nitrobensoyl chloride, 
3,&HiinitrDbensoyl chloride, benscnesulfonyl chloride, etc. 

For detailed quantitative study of the influeiicc of conditions on the Schotten-Baufflann 
reaction see (310); for study of its application to p-nitrobenzoyl chloride (311) or of 3,5- 
dinitrobensoyl chloride (312) in the derivatisation of alcohols in dilute aqueous sdution 
see indie, refs.; for study of substitution of the acyl halide by the corresponding anhydride 
see (313). 

Note tliat in general the yield of ester is improved by use of low tempeiature (P^-35*> 
(310), by use of relatively conoentrated solutions of both the hydroxyl compound and the 
alkali (310), and sometimes by additions of NaOAc or other salts. (311). 

With mcmbhydric alcohols. C with monuhydric ales. gi\^ the corresponding alky] 
benzoates. 

IE.g.; C with McOH (1:6120) gives methyl bei^oate (1 :3o86), b.p. 190.6^ m.p. -12.6” 
(for study of rale of reaction at U” and 25” sra (18)). C witli EtOH (1:6130) gives ethyl 
benzoate (1:3721), b.p. 213.2”, m.p. -34.2” (for study of rate of esterification at 0” (17) 
or at 25° in various solvents (314) see indie, refs. — C with n^PrOH (1 ; 6150) gives n-propyl 
Lienzoate (.3:3017), b.p. 231°. — C with isopropyl ale. U'>6135) gives isopropyl bensoate 
(1:3766), b.p. 21S..5° (for study of rate of esterification at 25° (6) or at 30° (11) (315) 
see mdic. refs.).] 

[C with n-BuOH (1 :6]80) gives n-butyl benzoate (1 :4104), b.p. 250.3°, m.p. —22.4”. — 
C with isobutyl ole. (1:6165) gives isobutyl benzoate [l;4006), b.p. 242.2° cor. — 6 with 
sec-BuOH (] :G155) gives iyields: 737o (316), 66% (317), 20% (318)) sec-butyl bensoate 
[Beil. IX-JJ2, IXi-(63)l, b.p. 234.5-235,5° cor. at 757 mm. (317), 148-151° at 50 mm. (317), 
115-117° at 20° (310), 112-116° at 14 mm, (318), « 0.9945 (317), wf} “ * 1.4933 (819). 

— C with ter-BuOH (1 : G14Q) in pres, of pyndine gives (yields; 86^o (320), 80% (321) (322)) 
ter-butyl benzoate [Beil. lXr(6l)|, b.p. 112° at IS mm. (321), 91-92° at 8 mm. (323), 
01.3° at 7.5 mm. (320), 96" at 2 mm. (322); = 0.9928 (322); njS - 1.4896 (322) (321), 

niSJ_= 1.4910 (320).] 

[C with n-AmOH (1:6205) gives n-amyl benzoate [Beil. IXr(64)], b.p. 138-139° at 15 
mm. (316), 137-138° at 15 mm. (324). —C with isoamyl ale. (1:6200) gives isoamyl 
bensoate (1:4166), b.p. 262.3° cor. at 760 mm. ->C with ncopentyl ale. (1:5812) gives 
(325) neopontyl benzoate, b.p. 235'237° at 740 mm., 110-111° at 10 mxn., BJs - 0.9817, 
n§ « 1.4875 (325).] 

C reacts with other alcohols and thiols similarly, but details cannot be tabulated here. 

With phcnola. C can react iivith phenols in either or both of two modes; on one hand 
it can bcnsoylate the phenolic OH yielding the corresponding phenol benzoates (a fist of 
the melting points of 88 phenols of Order 1 is given on page 038 of Vol. 1 of this series (326); 
for study of effect of structure on rate of benzoylation of various monohydric phenols sen 
(329)) ; on the other hand C may under certain conditions effect the direct nuotear benioylar 
tion of phenols. Since the phenolic ketones thus formed may also be more or lesfi readily 
obtained by catalysed resEiTangement of the phenol benzoates, the chemistty of the pfaeodl 
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bennata and thair reimiiieaiant products ii Tolnminoui that it aipnot here be (jm 
detailed diaeunion. [For extenaive leriewB of the Friea xeairangeneiit (327) (328) of phenol 
cefceia {indudiBg the bemoatea) aee indie, rafa.) 

Wkhende (or their metillicdeiivati?ei). With mtthyi aatoacMs. [6 with the Na 
enelate of methyl aoetoaoetatfl (1:1706) givee (330) methyl ar-benioylaoetoBoetate, b.p. 
188-137° at 2 mm. (coneBp. Cu enolatei blue-green ndla. from dioxane, m,p. 220-228°; 
eoneap. aonioaibaaone, piepd. by indirect meana, m.p. 106° (331)).] 

WtiM attyi oeetoaedate. [C with the Na enblate of ethyl acetoacetate (1:1710) gfvea 
(yielda: 74.8% (332), 67% (333), 63-75% (334) ef. (335) (337) ethyl o-benaoylacetoaoetate 
Ifieil. Xx-(396)], b.p. 20 r at 50 mm. (335), 177-181° at 20 mm. (331), 175-176° bL 
dee. at 12 mm. (337), 160” al. dee. at 11 mm. (338), 165-167” at 10 mm. (333) (eorreap. Cu 
enolate, m.p. 224° (336), 221-222° (339)). Note that thia prod, upon cleavage of the 
acetyl group, e.g., with aq. NH 4 OH + NHiC3, givea (77-78% yield (334)] (332) ethyl 
beniqylaoetate (1:1778), for alternative prepn. of which aee (340). — Note, however, that 
two foRDB of the iaomerio ethyl O-benaoylafsetaaeetate are known (341); a liq. form, b.p. 
153-155° at 3 mm., prepd. from ethyl acetoacetate (1 : 1710) with C + pyridine, and a 
Bolid form, m.p. 42°, prepd. from the Cu enolate of ethyl acetoacetate (1: 1710) with C in 
ether (for mu^ further detail aee (341)).] 

With aedylaceUme. [C with the Na enolate (342) or K enolate (343) of acetylacetone 
(1:1700) in ether gives (50% yield (343)) C-benioylaoetylacetone (a-benaoyl-a-aeetyl- 
eoetone) [Beil. VII-065, VIli-(474)], m.p. 35° (342), 34r-35° (343). b p. 167° at 22 mm. (342), 
aeoampanied by aome of the higher-mktlng form, m.p. 103° (342), 102-103° (343), of its 
benaoate [Beil. DC-156]; note that the lower-melting form, m.p. 66-67° (344), is obid. from 
o-bensoyl-«-aoetylaoetone (above) with C in pyridine (344).] 

With henMoylaedone, (C with Na enolate of benxoylacetone (1:1450) under variouB 
oonditioDa givea (345) (346) (347) cf. (348) a,a-dibenaoylacetone [Beil. VII-872, VlIi-(480)] 
(q.v. for Constanta of varioua enol and keto forma) and/or the correBp. benaoate [Beil. 
DC-157], m.p. 87-88° (349).] 

With dHwuojflnuik^ [6 with Na enolate of dibenaoylmethane (] : 1480) gives (45% 
yield (360)) (351) (352) (353) tribenaoylmethane [Bed. Vn-477, VlIi-(485)] (q.v. for 
emutanta of varioua forma) and/or the eorreap. benaoate [Beil. lX-158], m.p. 121 - 122 ° 
(861).] 


BmiaviOB of C with Etbebb 

With allphelk ethera, Acyl chloridea with aliphatic ethers do not react even at elevated 
temperatures (354) al^ough aeid bromides (e.g., acetyl bromide (356)) or acyl iodidre 
(e.g., benioyl iodide (356)) are able to effect cleavage ioto alkyl halides and alkyl esters. 
However, when acyl chloridea are heated with aliphatic ethers in the preaenoe of certain 
metallic salts, cleavage of the ethera is more or less readily effected. Although the topic 
cannot here be punned exhaustively, aeveral examples are cited in the following text. 

[C with diethyl ether (1:6110) on htg. in pres, of ZnCh (354) (357) (358) (359) (360), 
finCU (358), ZrCU (358), TiCU (358) (362), SbCU (358), FeCli (358) (361), AlGli (358) (362), 
or SbGi (hSh) gives ethyl benaoate (1:3721); note, however, that use of BFa, CuOa, and 
SbQi gives only traces while BiCU, FGli, PCli, BCli, Aadi, or MgCls achievea no cleavoicp 
( 868 ] of the ether. Note that by extension of the ZnCfa me^od to use of 3 , 5 -duiitrobensoyl 
ddo^ a procedure for the identif. of ethera as the oorreap. alkyl 3 , 5 -dimtrobenaoates 
faea ben dwlbed {363) of. (364).] 

With gheoBl edm. With ph^ ethen where uo phenedk OH remiina to inteiferr, 
C reaeta in the pree. of suitable cat . in the Friedd-Oaf ta eenae. Althou^ the topic eannut 
henbepuisiied exhoustiyely, aeveral examplea are eitedin the following text. 
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iO«HiiaiBtl 9 l|dMiir]«th<r <«niHk) (1:7445) + AlCfaikiChMliitiDB 
[tin |tt7t 0f< (308) (360) or withoul other ealvoot (aQ9> gi«« miinly /HyBieyl phe^ 
ketone (pnoethnybeiiioplm (1:517Q), m-p. 68** (M) (367) <870), 01^ {31^ 06fl!)« 
61* (371)» b.p. 354-355° at 729 nm. (3711; this prod, k aeemnpaaied by eane Mtfdiyl 
phenyl ketone (o-methoiybensopheiia^ (1:5142), m.p. 30*, whieh k lepanUe Irani the 
miun prod, only by repeated mryitalliiation from ]gr. (b.p. tCMO*) and ak. (369).] 

{C with ethyl phenyl ether (phenetole) (1:7485) + AlCb in G8i adn. (yiddi: 88% (372), 
73% (3741) (M) (366) (373) or without other eolvent (369) givee maiidy p^ihenetTl phenyl 
ketone (i^ethoxybenaophenone) [Beil. VlII-lSO, VIIli-(660)l, m.p. 47-48* (374), 4T (869) 
(372), 46.5* (373), 38r89* (366), b.p. 245-250* at 26 mm. (374), 227* at 21 mm. (378), 
211^225* at 15 mm. (373) (comsp. oxime, m.p. 135-136* (374)), aoeompaiiied by emn 
o-phenetyl phenyl ketone (o^oi^benaophenone) whieh (although not further dune* 
toued) k liq. and readily aeparabk.] 

[C with diphenyl ether (1:7125) + AlClh in G% (375) (376| (874), or Cl with di^M^ 
ether (1 : 7125) -f HgCls at 150-160* (377) (27% yield), or C with phenyl 4-ehloRimerauKir 
phenyl ether at 150* (377), gives (yields: 97% (375), 95% (374), 70% (377)) p^pfaemmy- 
benzophenone [BeiL VIII-150], m.p. 71* ear. (375), 70-71* (374), 66* (377) (comp, mtime, 
m.p. 124” (374)); for further benzoylation of this prod, to bis-Cp-beoaoylphenyl) ether, 
m.p. 163-164*, see (376).] 

[C with methyl cr-naphthyl ether (1:7630) -h AICI3 in C82 (378) or in nitrobeuieiie (379) 
gives (84% yield (379)) 4rbenzoyl-l-methaxyiiBphthalene, m.p. 82-83* (378), 81-82* (379); 
for high-press. hydrogeiuLtion of this prod, giving (84-86% yield) 4-beniyM-inethoxy- 
naphthalene, m.p. 83^°, see (379), — C with methyl i8-naphthyl ether (1:7180) -|- AlCIi 
in CSs gives (^% yield (380)) l-ben8oyl-2-methoxynaphthalenei m.p. 125* oorj note 
that use of 1,1,2,2-teirachloroethane as solvent is much less satisfiictory (381). — C with 
ethyl o-naphthyl ether (1:7635) + AlCli in CS| gives (366) (382) 4-benaoyl-l-db»9«o 
naphthalene [Bed. yiII-207, Vmi-(586)], m.p. 74-75* (366), aeoompanied (383) by same 
4<to8oylnaphthol-l and other products. — The preaumably analogoua reaction of C 
with ethyl ^naphthyl ether (1:7135) + AICI3 appears not to have been studied, and the 
expected I-benaoyl-2-ethoxynaphthaleiie is unieported.] 


Bbhaviob of C with Acidb (oB Thbu Sam) 

With sodium lonnAte. jC with NaOOCH on htg. (384) gives BiOH (1:0716), 00, 4- 
HCa.] 

With acetic add. [C with AcOH (1 : 1010) reduxed in pres, of charcoal (385), or in pina 
of a tertiary base (386) even at ord. temp., or C with NaOAo on warming (387) of. (388) 
(389) gives the mixed anhydride, CH8.00.0.(X).C6Hs [Beil. IX-163], aooompanied by 
various other products. Note, however, that C with AcOH (1 : 1010) at 100* for 3 his. 
gives (70% yield (147)) aoetyl chloride (3:7065) while C with AcaO (1 : 1015) at 100* for 
1 hr. gives (77% yield (147)) aoetyl chloride (3:7066} accompanied by benioic anhydride 
(1:0595). For prepn. of aootio4»enzoic anhydride by other means, e.g., from bensok idd 
(1 :0715) with ketene (390), and for study of its use in Friedel-Grafte type leaetionB (891), 
see indie, rob.] 

With benxoic acid. [C with benaoio acid (1:0716) in a.t. at 160-200* for 12 his. 18921), 
or at 220* under reduced press. (397), or with pyridine (389) (393), or C with NsOBls 
abaken with aq. (394) or htd. at 130" (395), gives benzme anhydride (1:0595), ntp. 42^ 
b.p. 360”; for other modes of formn. of this prod, from Cl see above under behavior 4f C 
with various inorgank aalta; for prepn. (72-747 q yield) of benzene anhydride (l!9B96) 
fon benzoic add (1:0715) by use of aoriiio anhydriik (1:1015) see (396).] ^ 
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^HCN. |CwithdiyHCNinp7ridiDe+e«iber(3g8)(399)tf.|406|,arfiwithHgCN 
(400) (401) (403) (404), AgCN (402), or CuCN (12), ^vbb (yieldi: 78% (300), 60-85% (12)) 
knioyl oyanide (phenylglyoxylic aeid nitrile} (Beil. X-650, Xi-(314)), m.p. 34° (401), 
32.5-34* (403)i 32-33° (12), b.p. 203-209° at 745 nun. (12), 207-210° (402), 206-208° (404), 
123* at ^ mm. (401), 99° at 19 mm. (405). Note that by the HCN/pyridine method 
(398) (399) (406) or by reaction of G with aq. KCN (402) dimeric benaoyl cyanide [BeiL 
XlX-362], m.p. 99 - 100 ° (402), 95-96° (406), is alao formed; further that benaoyl bromide 
with AgCN gives (402) a tritmic benzoyl cyanide, m.p. 195°.] 

IVith cyanate or thiocyanate salts. [C with K eyanate (407), KSCN (408), or NH 4 SCN 
(409) gives benzonitrile [Beil. lX-275, lXi-(121)], b.p. 191.3° at 760 mm., but C with 
Pb(BGN )2 at 160° (410), at 120 ° (413), or refluxed in CrHs (411) (412) gives benzoyl iao- 
thiocyanate [Beil. lX-222, lXrl071, b.p. 119° at 10 mm. (412), » 1.2142 (412), 

nJiS^ - 1.6382 1412).] 

Behavior of C with Oroanic Nitrogen Compounds 

C reacts with primary and secondary amines to replace one of the amino hydrogen atoms 
by the benzoyl radical. The molecule of HC*1 thus split out will, of course, convert a 
second molecule of amine to iis hydrochloride. In order to avoid this waste of amine, the 
benzoylation may be effected in the presence of aqueous alkali (iSchottrn-Baumann resjction) 
or of pyridine (Einhom reaction) . Since the number of amino compounds which undergoes 
benzoylation is legion, the preaenl text will be restricted to a relatively few important cases. 

Wi& aliphatic primary amines. |C with aq. CHtNT-l 2 (414) in pres, of alk. (415) gives 
AT-methylbenzamide [Beil. IX- 201 , lXr(97}], cryst. from ale. (416), aq. (417), or Igr./CaHs 
(418), m.p. 82° (416), 80-81° (418) (419), 79.8° (417), 79° (414), 78° (415), b.p. 291° at 765 
mm. (419), 167° at 11 mm. (420). — C with aq. CjHsNHz (414) gives ^V-cthylbejizamide 
(Beil. IX-202, IXr(97)], ndla. from aq., in.p._7r (419), 70° (42l|, 60° (417), 68-69° (414), 
67° (420), b.p. 285° at 745 mm. (419). — C with n-CsHrXHj presumably yields N-{n- 
propyDb^amide [Beil. lX-203, lX]-(97)], cryst. from ale. or Cyis, m.p. 84.5° (419), 
83° (422), b.p. 294-295° si. dec. (422), but this product lias been reported only by other 
methods (419) (422). — C with 11 -C 4 HBXH 2 presumably givi^s A^-(nrbiity] )brnzamide but 
this product has been characterized only as an oil cf. (423). ^ 0 with isobutylamine + aq. 
NaOH(4l6) cf. (424) gives Ar-(isobutyl}bcnzamide |Bcil. IX-203, lXi-(97)], ndls. from CeHi, 
CHCls, ale., or Igr.), m.p. 57-58° (416), 57° (419), 55° (424), 54° (422), b.p. 295-296° si. der. 
at 760 mm. (419), 173-178° at 13 mm. (416). — C with sec-C 4 H 9 NH 2 should give 5^-(ssr- 
butyl)benzamide but the djMnrm of this product is unreported; note that its dextrorotaton^ 
faun has been reported as m.p. 92° (425) nr 86 - 88 ° (426); the levorutatory form as m.p. 
88-89° (425). ~ C with (er-C 4 HgNH 2 in ether (427) (428) gives A^-(fer-'butyl)benzamide 
[Beil. lXi-(97)), ndls. from ether/CeHs, m.p. 136.5° (428), 135.5° (427), 134-135° (429). 
134° (430). Note that dibenzoylation does not occur and that AT-methyldibensamidc 
[Beil. lXi-(104), m.p. 94-95° (435), and N-etbyldibenzamidc [Beil. lX-214], m.p. 101-102° 
(436), have been prepared only by indirect means.] 

WUh aliphatic aecondaiy amines. [C with (CIl 3 ) 2 NH in cthex (431), in aq. (414), or 
in aq, NaOH (405) gives 5r,i\^-dimcthylbenzamide [Beil. lX-201, iXi-(97)], cryst. from 
eSa/pet. ether (405), m.p. 43° (405), 41^2° (431), 41° (414), b.p. 272-273° (420), 265- 
206* fl32), 132-133* at 15 mm. (432). —C with (C>Hi],NH in ether (431) gives 
diethjlbenxamide {BeU. 1 X. 202 ], liquid, b.p. 280-282* cor. (431), 278-282° <4331, 173-175° 
at 83 mm. |434). — Note that the analogouB N,N-dialk]rIbeiuamulea to be expected from 
reaction of C with di<fi>i>FopylBmine, diHeopropylamine, di' 4 irbuty]amine, di-ieobutylamine, 
Acm^Nitylamine, and di-(cr-butylamine have not been eharaeteriiedi] 

With •icBUtk primiiy udnci. See bdow under (ITb* 
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WUk ■maulic Hcoadiiy ttnfaiai. C with u«mUo aescudaiy irinine* ghrei Uw «»• 
reflpondii^ JV-benioyl derivatives but note that these same products are frequently also 
obtained by reaction of C with the appropriate tertiary amines. 

[C with ATnnethylaiiiline (437), or C with i\f,jyr-dimei^laDiline at 190” (436), gives 
ben8oyl-)V-methyliuaiUne (i^-methylbenaanilide) [Beil. XIl-269], scaloB from Igr., m.p. W 
|436)| 59*^ (437), b.p. 331-332” (439). ^ C with i\r-ethylaiiil^ (not sotually reported) 
or C! with iyr,i^-diethylanilino at 2(10'' (438) gives iST-bensoyl-JV-^thylaniline (iV-ethylbenaaDr 
ilide) [Beil. Xll-270], cryst. from ether + Igr., m.p. 54” (440), 52” f441), 60” (438).] ' 

[C with i\r-methyl- 0 -toluidiDe should yield i\^-beazoyl-i\r-methyl-o-toluidine (JV-methyl- 
beiu&«-toluidide) [Beil. XIl-796], pr. from cther/lgr., m.p. 65-06”, and C with Tf-ethyl^v- 
toluidine should yield i^^-bensoyl-i^-ethyl^^-toluidine (iV-ethyl-benso-o*toluidide) [BeU. 
Xll-796], pr. from ether/lgr., m.p. 71-?2”, but both these products have been mcstsd 
only by indirect means (442). ~ The analogous products to be expected from C with 
i^-methyl (or JV-ethyl)^to1uidine, or C with i^-methyl (or ^-et^O-p-toluidine, have 
not been charaiiterized in the literature.] 

[C with J^-methyl-o-naphthylamiiie should yield i^-bensoyl-lSr-methyl-tt-naphthylsmine 
[Beil. XI1-1234I, cryst. from CsHc/lgr., m.p. 121”, but this prod, has actually been reported 
only from C with iv,^-dimethyl-a-naphthylsDiinc at 170-190” (438). — Similarly, C with 
i^’-methyl-^-naphthylamine + aq. alk. yields (44^1) J\r4icnzuy1-A'-methy]-^-imphthylai|une 
[Beil. Xll-1287, Xllr(539)], nrlLs. from t>et. cth., m.p. 84” (443); this prod, is also nlAiitiad 
(438) from J\r,.Y-dimethyl-^naphthylamine at 170-180” but the m.p. of 169° is not in 
accord with the later work under mild conditions and presumably represents an isomerie 
material. — The analogous benzoyl derivatives of iST-ethyWuaphthylamiiie and of AT- 
ethyl-^naphtbylamine are unreported.] 

[C with diphenylamine on warming (444) in ether soln. (445) gives AT-I^cnzoyldiphenyl- 
amine (Ar,Ar-diphenylbcnzami(lo) [Beil. Xll-270, Xlli-(201)], cryst. from ale., m.p. 180” 
(435), 179-180” (446), 177” (447).] 

C with heterocyclic secondaxy amines. C with piperidine [Beil. XX-6, XXr(5}] directly 
(536) or better in aq. NaOH (537) (538) (539) gives (87-91% yield (537)) AT-bemoyl- 
piperidine (Beil. XX46, XX]-(15)], m.p. 49” (540), 48” (538), 44” (537); b.p. 320-321” (541), 
240-244” at 130 mm. (537), 105” at 25 mm. (541), 180-J84” at 20 mm. (537), 172-174” at 
12 mm. (537); not volatile with 8t«*am (538). [Note that this prod, with FBn (542) (543) 
(544) (545) (546), with PBrj + Brs (547), or with PClg -|- Brs (54S| comprises an important 
method of preparation of pentamethylenc dibromide (l,5^ibromopentane).] 

C with morpholine [Beil. XXV11-5| m etlier gives (549) AT-bcnzoylmorpholine, eaa. soL 
aq.^ pr. from dry ether, m.p. 74-75” (549). 

C with anmatic diamines, [C vith o-phenylenediamine [Beil. XlIl-6, Xlllr(5)] in 
aq. NaOH (448), or C with o-pheuylenediamine hydrochloride in aq. soln. (449), gives 
N,N'-dibenzoyl-o-phGnylenediamine |B('il. XIll-21, XIll]-(8)], ndls. from AcOH, m.p. 301” 
(450), about 300” dec. (451). — Note that this prod, on htg. above m.p. (450), or on htg. 
with cone. HCl in s-t. at 200” (449), gives 2-pheDylbenzimidazole [Beil. XXlll-230, XXllli- 
(61)1, m.p. variously reported around 290”, which latter, although stable toward C at 260” 

(452) , yet with C + aq. NaOH in cold (450) reverts to N,Ar'-dibenEoyl-o-phenylenedianiine 
(above). — Note that N-benzoyl-o-phcnylenediaminc [Beil. XllI-20, XIIIi-(8)], m.p. 140” 

(453) , has been reported only by indirect means (453) (454); on htg. 2 his. at 1^” followed 
by a few minutes at 280” (455) it gives 2-phenylbenzimidazo1e (see above). — Note finally 
that 1-benaoylbensimidasole [Beil. XXIIl-133, XXIllr(35)], m.p. 93-94” (456), 91-92” 
(450), on htg. witli C (457), or benzimidazole itself with C + aq. NaOH (450), both give 
N ,Ar'Hlibenzoyl-o-pheaylenediaimne (above).] 

(C with hydrocUoride of ttipphenylenediamine [Beil. Xlllr(lO)] on htg. g)vea 
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tm (Beil. XlH^m, ndk. ftm AoOH, floup. M)‘ 

{AM) (MA; for beUvior of tfab inod. with P(% see f4S9). — Note tbit 
pbeoyleDediuiiiiie (ben«-wHanmoanilide) (Beil, XlIl-46], m.p. 125”, hae been nported 
only by indinet meana (461) (462) (464).] 

[C with p-phenylenediamiiie [Beil. SII-61) Xini-(16)] + aq. NaOH (448) d. (468) 
giyiBB N,N'HUbeDaoyl-p-phenyleiiediamii^ [Beil XIII-68], m.p. above 300” (448) cf. (400); 
for bebAvior of this prad. with PCIi aee (459). — Note that N4)ensoyl-p-phenyletiediaiDiiie 
(beoi-lMiiiioaiiilide^ [Beil. XUI-98, XIIIi-(31]L m.p. 128” (452) (464), has been reported 
odIv by indirect meana (452) (404).] 

C wiOi aininopheiiola. C with o-aminophenol [Beil. XIII-854, XIII]-(108)] gi^ 


cording to mrcumaUnoefi one of the two poaaible monobenaoyl derivativea, via., (H(benBoyl- 
oinino)phenoi [Beil. XlIl-372, Xllli-(U5)] (or ita ring-cloaure produot, 2-phenylbeni(An- 
aole-1,3 [Beil. XXVll-72, XXVlIi-(235)])i or the dibcnaoyl derivative, via., o-benaoylamini^ 
phenyl benaoate [Beil. XIIl-373], aa more My described below. Note, however, that the 
other monobenaoyl derivative of o-aminophenol, via., O-benaoykHuninophenol or o- 
aminopfaenyl benaoate, known only aa its hydrochloride, m.p. 149” (465), has been prepared 
only by in^ct means (465) viz., from 0,N-(dibenzoyl)-o-ammophenol, and on heating, 
or even on reciystn., loses HGl giving (465) 2-phenylbenzoxaaole-l,3. 

(C (1 mole) with o-aminophenol (2 molee) in dry ether (466) gives o-(benaoylaininD)- 
phenol (N-beuoy)^o-aminophenol), tbb. from MeOH (465), Ifta. from C|Hb, m.p. 169-171” 
U.O. (465), 169” (467), 167” (468) (oorreap. acetate, m.p. abt. 140" (469) cf. (470); oorreap. 
benaoate, m.p. 182” (470) (also below); oorresp. benzenesulfonat'e, m.p. 90.5-91.0 (471)). ^ 
Note that this prod, on htg. above m.p. loaes H/) with ring closure yielding (468) 2-phenyi- 
benaoxaadle-1,3, m.p. 103” (see below). — Note also that i>-(benzoyIamuio)phenyl braaoate 
(above) with C in nitrobenzene refluxed 12 hra. gives (470) D-(dibenzoy1amino)pheoyl 


benaoate, m.p. 170.^171.5” (479).] 

|C with o-aminophenol on warming, followed by diatn. of reaction product (472), or C 
with o-aminophend hydrochloride (468) (473) gives 2-pheDylbcnaoxaBole-l,3, ndls. from 
diL ale., Ifts. from dil. HCl or dil. HsSOi, m.p. 103” (408) (472) (473) (474), volatile with 
ateam, b.p. 314-317” (472) (eoireap. B.^OH, m.p. 104” (477), correap. Mel quaternary 
8alt,m.p. 106” dec. (478)).] 

fp (2 pta.) with o-aminophenol in aq. NaOH (448) or in pyridine H- CHCls (465), or 6 
with o>«minophenol hydrcM^oride in GaHg at 100” (468), or Cl -j- aq. NaOH with o-formyl- 
aminophenol (480), »'(aoety]ainino)phenol (481), or o-(benaoylamino]phenol (467), gives 
0|N-dibenBoyl-<haiiunophenol (o-benzoylaminophenyl benaoate), ndla. from ale. (480) or 
BtOAc (465), m.p. 185” (467), 183-184.5” (480), 182-183” (482), 181-182” (476), 180” (481). 
179” UxC. (465). — Note that ihia prod, on boilg. with aq. BaGOs (468) or for 2 days with 
ak. HCl (483) hydrolyzes at the eater leakage giving o-(benaoylamino)phenol, m.p. 169” 
(above).] 

[C with ipunnunophenol [Beil. XllI-401, XlllrClZS}] in pyridine + ether (484) cf. (485) 
givea ni-(benaoyhMno)phenol [Beil. XIIl-416], ndla. from toluene, m.p. 174° (486) (486), 
178” (484). — Note that the iaomerie Menaoyl-nHiminophenol (m-aminophenyl benaoate) 
is nareported. — C with iiHiininophenol in aq. NaOH gives (486) 0,N-dibensQyl-fn-ainmo- 
phend (m-(benaoylamino)phenyl benaoate) [Beil. XI11416], pr. from GA or acales 
from aba. dc., m.p. 153” (^); thia product with boilg. ak. KOH aplita at the eater linkage 
giving (486) ffiF(bwoy1ainino)phenol (above), m.p. 174”.] 

(C wHh iHuninophenol [BeiL Xm-e7, Xini-(143)] in aq. NaOH |4B7), in pyriifina (488), 
in ale. (480), or in ether + aq. NaOH (490) fivei ]^(benioy]ainino)phniol (IfAmittyirp- 
aminqii h i w nl) (BeiL XIU-460, XIUi-ClBS)], ayat from AoOH, m.p. 21ft-217* (487), 
(480) ^or leviev of earlier eonfu^ eee (187))'. — Note the iaomerie 0- 



m iivnoa wiTB{)f >4.15 sMtii 

li enwaflip i nilnu t hwwl (p^oiioi^plmvl bmoitey XlEMM^, gLp. iSS^ld#* 4M1| 
(4021, MB* HB6^ baett-teparted only by indkeet aeant. «ith p ominniJinml nq 
litg, or in aq. N«OH (4[tt> (487) (488) or in pyridina (488), or C witii pombMpbontd 
l^ydiDohloridB (489) gives Op/fHtibeaiii^l-l^«mmophBiM^ (]> (t)eiuiq4Biiiino)phi^ faniiaBte} 
(Beil. XIlMTOp Xnii-(165)], cryst. from MeOH. EtOH, AMB., or m.p. 225* (487) 
(467)p 233-234* |469)p SI* (472).) 

The aoylatioii of aminophenols (especially of the ortho Beries) snd the r^tionships of 
the various multiple and mixed acyl derivatives have been extensively studied by B^oid 
((493HS11)( incl.), Nelson ((612)-(£17)p ind.), and BeU (613) (619); the oited papen an 
arranged in chnmologicai seimenoe for each worker. 

C with tertiaiy amfaiea. G with oertsin tertiary amines eapedally In dry ether Bcdnttoa 
(520) fonns addition products; these are presumaUy quaternary ammonium aalta but have 
been very inadequately studied of. (524). 

[C with MeiN in ether at 0* or in G|B« at 30* fails to react (525). — 6 with Etillf in 
dry ether gives an immediate ppt which inereaseB on stdg. but appears to be a mixture of 
the expected addn. prod., C.EtiNp 'with triethylamine hydroi^rids (620). ^ C with 
triamylamine in dry ether after stdg. 2 months yields (5W) long needles, m.p. lir, whose 
analysis is in accord with “ nearly pure ” addn. prod., C.(CbH]i)8N.] 

(C with JVfNnlimethylaniline in d^ ether in sjmlight gives gradually hygrosoopic crystals 
probably comprising the expected addn. prod., C.CiHuN, (620). ^ C with J7,N«dielhyJaai* 
line in dry ether gives (620) a crystn. prod, containing 71 % of the expected G.CibHiiN.] 

[G with pyridine in dry ether gives (520) a ppt. apparently oontg. only 31% of the ex- 
pected addn. prod., C.GiKsN.-^C with pyridine in CaHi gives (521) pyridine hydro- 
ohloride, m.p. 144*. — For study of C with pyridine in pns, of Zn dust giving the free 
radical AT-bensoylpyridinium see (522); for study of C wi^ pyridine + NiN-dimethylaai- 
line + Cu pow^ at 100* for 5 his. giving 4-(p-dimethy]afflinophenyl)pyridine see (523).] 

Note that C with pyridine in pm, of various inorganic salts gives benaoic anhydride; for 
father details see text above unto behavior of C with miscellaneouB inorganic salts. 

C with aiylhydrasinea. C (1 mole) with phenylhydrasine (2 mdles) [Beil. XV>47^ XVr* 
(23)] in dry ether gives (526) N'-benzoyl-N-phenylhydrasinB (also known as sym.-beDioyl- 
phenylbydrasine or |9-beiisoylphenylhydrasine) (B^. XV-265, XVr(67)], pr. from aie.| 
m.p. 166* (526) (527), [Note that the isomeric JV4)enioyl-A^-p]ieny]hydraEine (also known 
as asyin.-bensoy]-phenylhydrBsine or ff-bensoyl-phenylhydrasine) IBeiL XV-250, XVr(05)]j 
m.p. 70*, has bwn obtain^ only by indirect means, e.g., from C with sodio-phenylhydiwic 
(528) or from i^T-chlorobenzanilide with NaNHi (529|. However, C with phenylhydraime 
hydmhloride in boilg. GeH^ (530) (531), or C with dry K phenyUiydrazine-/3-auIfonaie on 
htg. (526), or C with o-bensoyl-phenylhydrasine in ether (532), or C with /MwBioyl- 
pbenylhydraame on htg. (526), gives J^iiV'-dibeDsoyl-JV-phenylhydrBEine (also oaUed 
dibensoyl-phenylbydnsine] [B^. XV-261, XVr(68)], pr. from ale., m.p. 177-178* (5SB6) 
(530); note that this prod, on hydrolysis with ale. NaOH gives (533) |9-benaoyl-plmyI- 
hydraxine (above).] 

C with p-nitrophenylhydraiine [Beil. XV-468, XVi-(130)] presumably gives N'^iCDaoFl* 
N-(p4iitrophenyl)-hydraaine [Beil. XV-479, XVr(140)|, nto. from ale., m.p. 198* (534), 
altlunii^ this prod, is actuaUy reported (534) only from benzoic anhydride (1:0605) with 
p-nitro-phenylhydraiine. 

C with 2,4-dinitropbeny]hydr8xine (Bril. XV-480, XVi-(148)] in ale. suspensicn on 
WBiming gives (535) Ar'-benioyl-N-(2,4-dinitrophenyl)4iydrarine [Bril. XV-492], ur^-red 
Ifl^ from ale., m.p. 206-207* (535). 

C iwidi dicnmotliane. [C added slowly to excess GHsNf in ether at 0* gives (560) (551) 
(652) iS58) [Bril. VI1*862, XXlV-142]; this product may be oemwii 
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to undergo the Wolff rourangement giving (554) phenylaoetoaoetic add derive. (e,g.| amide 
or anilide (564))| or may be eaneed to react with HCl to give phenaoyl chloride (3:1212): 
jFor Qomprehendve survey and review of the behavior of acyl halides with diasomethane 
see (556).] 

t wtth ZDiBcdlaneouB nitrogen compouada. [For studies on the behavior of C with 
indigo see (556) (557) (658) (559) (560) (561) (562) (563).] 


Behavior of C with Obgamqhetaluc Compounds 

Behavior of C with Grignaid reagents. C with excess RMgX compounds in ether 
reacts in general to give the corresponding tertiary alcohols. Although extensive discussion 
of this reaction is manifestly infensible here, the following examples arc cited. 

(C with excess MeMgl gives (564) dimethyl-phenyl-carbinol [Beil. Vl-606, VIr (477)]. — 
G with EtMgl^ gives (93% yield (565)) diethyl-phenyl-carbinol [Beil. VI-548| VIi-(269), 
VIr (608)]. — C with fi-FrMgBr gives (81% yidd (565)) di-nTpropyl-phcnyl-carbinol 
[Beil. VIi-(273), VIr (513)]. -C with CiHfiMgBr as directed gives (91.5% yield (565)) 
triphenylcarbinol [Beil. VI-713, VIr(349), VIr (686)] (1:5985) accompanied by (7% yield 
(566)) biphenyl (1:7175); for study of limiting reaction of C with CfiH^MgBr to formation 
of diphenyl ketone (bensophenone) (1:5150) see (566); note also that C with GBHsMgBr 
in presence of CoClj takes a diffivent course yielding (567) benzoic acid, ethyl benzoate, 
biphenyl, benzophenone, phenylljenzuin, trtraphcnylcthylene oxide, and stiibene dibenz- 
oate.] 

[For interference of 0 with the Gilman color test for RMgX compounds see (.568).] 

[For study of n'lative reactivity of C as compared with various other organic compounds 
in competition for CsHfMgBr see (569).] 

Behavior of C with other miscellaneous organometatlic compounds. This topic cannot 
be treated extensively, but the fallowing exampk», mainly from the recent literature, will 
serve as lead references. 

[C with CiHtLi gives (570) no benzophenone and only 42% yield triphenylcarbinol 
(1:5985). — C with Na phenylacetylene (571) (572) or Ag phonylacetylenc (.572) gives 
(74% yieJd (671)) phenyl phenylethynyl ketone (bcnzoyl-phenylucetylenc) [Beil. VI1-49S, 
VII, -(276)].] 

|C + EtCu (573) in ether gives (22% yield (573)) ethyl phenyl ketone (propiophenone) 
(1:5525). —C with ObHbOu (573) in ether gives (55% yield (.5731) henzoghenone (1:5150).| 
[C + Et 2 Hg gives (small yield (574)} propiophenone (1:5525). — C with (CBH6)iHg 
in CbHb gives (575) benzophenone (1:5150). — C with excess di-p-tolyi mercury in CCU 
fails (576) to react.) 

[C with Me^Be gives (577) dimethyl-phenyl-carbinol [Bcil. VI.506, Vl2-(477)]. — C 
with Me 2 Cd gives (85% yield (578)) methyl phenyl ketone (acetophenone) (1:5515). — 
C with Et 2 Gd gives (50% yield (578)} ethyl phenyl ketone (propiophenone) (1 :5525). — * 
C with (G 6 H|) 2 Cd gives (57% yield (578)) diphenyl ketone (bezophenone) (1:5150).— 
C with Me 2 Zn gives (570) methyl phenyl ketone (acetophenone) (1:5515). — C with 
EtgZn (580) (581) or with EtZnI (5^2) gives ethyl phenyl ketone (propiophenone) (1:5525).] 

O Banzamide: cryst^from hot oq., m.p. 130". [For methods of prepn. see above text 
under behavior of C with various inorganic nitrogen compounds.] 

0 Bsnzanflide: Ifts. from ale., m.p. 160°, [From C with aniline directly (583), in ether 
contg. dry KsCOa (584), in CbHb (585), in toluene |586}, in pyridine (or other tertiary 
amines) (587), in dil. aq. HGi (588), in AoOH/aq. NaOAc (^9), or aq. NaOH. — For 
study of rate of reaction of G with aniline in aq. at various temperatures 0^” (500), 
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In OA at 25* 159l| d. (685), in hiniie at 25* (802), or in CGU at 25* (602) m Wia. 
idii. — Note that G with aniline hydroahkride in boilg. CA almort qgaat 
yield (530) benaanilide.] 

Benz-o-tduidide: ndls. from AoOEt/acetone, m.p. 145-146* (594) (605^ 1418* 
144.6* DOT. (586), 142-143* |593), 142* (587). [From C with o*toluidme (593) (594) 
in pim. of diL (47d) aq. NaOH (695), or in pyridine (or other tertiary bum) (75% 
yield (587)), or in boilg. toluene (586).] 

0 Benz-m-toluidide; cryst. from dil. ale., m.p. 126* (587), 124.3-124.7* cor. (586), 125* 
(506). [From C with m^toluidine (506) in pyridine (or other tertiary baaeo) (80% 
yield (587)) or in boilg. toluene (586).] 

0 Banz-^-toliiidide: ndls. from ale., m.p. 158* (597), 157.7-168.2* eenr. (686), 157* (587). 
(From C with p-toluidine (598) (699) in pyridine (or other tertiaiy bm] (85% yield 
(587)) or in boilg. toluene (586).] 

0 Bmz-a-naphthalide: ndls. from ale. or AcOH, m.p. 161-162* (600), 160-160* (601) 
cor. (608), 159* (587), 15G° (602), 155-156° (603). [From C with ^naphthylanane 
(604) (602) in aq. NaOH (603), pyridine (nr other tertiary bases) (80% yield (587)), 
or in AcOH/aq. NaOAc (580). — For moJ. epd. of bens^naphthaJide with |,3,5- 
trinitrobenzene, viz., C^CA(NQ 2 )s, yel. ndls. from sic. soJn. of componentB, m.p. 
131-132* (605); see indie, rds. — For behavior of C with o-naphthylan^ in prea. of 
ZnCb at 175-180* yielding l-bezizoylamino-4-bcDzoylnaphtJialene, m.p, 178*, 1- 
benzoylaminn-2,4-dibenBoylnaphthalone, m.p. 224-226*, etc., see (606) (607).) 

® Benz-P-naphthaUde; ndls. from CbH« or AeOH, m.p. 162-163'* (600), 162'* (587), 161* 
(612), 157* (610), 156.5-157* cur. (608). [From C with |3-naphlhyhiimne (6U) (610) 
in ether + KsCOs (612), in pyndine (or other tertiary bases) (80% yield (587)), or m 
AcOH/aq. NaOAc (580).] 

0 Benzhy^azide: m.p. 112°, [See abo>e text under behavior of G with variouB in- 
organic nitrogen compounds, specifically with NH 2 .NH 2.1 

0 jS-BenzoylphenyUiyiLrazine (iV-Anilinobcnzhydrazide): pr. from ale., m.p. 168*. 
[See above text under behavior of C with organic nitrogen compounds, specifically with 
arylhydrazines.] 

P-Benzoyl-p-nitrophenylhydrizine (N-(p-nitromlino)benzhydrazide); ndls. from 

ale., m.p. 193*. See above text under behavior of C with organic nitrogen oompounds, 
specifically with arylhydrazines. 

0 /3-Benzoyl-2,4-dinitrophenylhydrazuie (N-(2,4-dinitroanirLnD)benzhydrazide): or.-red 
Ifts. from ale., m.p. 206-207*. [See above text under behavior of G with organic 
nitrogen oompounds, siiccifically witli .irylhydruzinos.] 

8:6349 (1) Herbst, KoUoiddmi.Bfihp/kn, 334-335 (1027). (2) Kopp. Ann, 15, 341-542 (1866) 
(3) Kamorlifig, Smyth, J. Am* Chmi. Soc, 55, 4ri3 (1933), (4) Martin, Partington, /. Chen* 
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BJ. M.P. 

BOB’ 1177011101.(1) S’ (2) (3) 

19B* 11761111111.(21 4-5‘(B} 

lBB-!300° at 760 mm. (3) 

197.7-188.1*11 700 mm. (4) 

199-198’ at 716 mm. (5) 

196* it 746 mm. (6) 

89.(h88.B’ It 16 iiilL |4) 


CrHeCli 


BeiLV-m 

Vi- 

Vi-(231i 


= 1.2838 (6) 



sir LiQinns with sf>iM 

[For prepui of C from Snihloro-Q^aiiimotoLueDe (B^l. X1I-83S] via diaiotiaattep and 
UM of CittGh reaction (yield: &7.6% |1|, 7Q% {3) (7)) {4} fB) (2) see mdio. refs.; fimK ID 
or Na (5) salt of 2,5-clichliirotoluenttulfonio acid-^ by hydrclysu in oon& H18Q4 urith 
superheated steam see (1) (5); for foinm. of G (togetber with Mbt isomets) fton tduepe 
with CIs in pres, of FeGli or MoC^t see (8), from iMihlnrotoluena (3:8245) or iPHihlort^ 
toluene (3:8275) with ds in pres, of Al/Hg see |9).] 

[C with CU in pres, of Al/Hg yields (10) both 2,3,0-tiichlorotoliiene (3:0625) and 3)4|5^ 
trichloFotoluene (3:2100).! 

G on mononitTation in cold with nuxt. of 1)^ pts. oonc. HNQa {D ■ 1.4) and 3 pts* 
cone. H1SO4 yields (3) (11) 2,6-dichloro4-Ditrotoluene [Beil. V^2h ndb. from ale. + 
ethcTi ntp. 50-51^ (3); C on dinitration with muct. of 7 pte. fumg. ^Oa (D » 1.5} sod 
3)^ pte. cone. H2S04 at 100** yields (3) (11) 2,&-diohloro4,6-dinitrotohieDe [Beil. V-346], 
cryst. from AcOH, m.p. 100-101” (3). 

C on oxidn. ^ith dil. HNOa in B.t. at 120-150” gives (yield: 82% (7)| 60% (2)] (3) (5) (6) 

2,5-dichlorobensoic acid (3:4340), m.p. 154”. 

C on Bulfonation with fumg. H2SO4 yields (1) (3) (12) 2,5<lichlorotolueneBu]fiimc B0id<4 
(corresp. sulfonyl chloride, m.p. 43” (1) (12), corresp. sulfonamide, m.p. 191-162* 41} 
( 3 ) ( 12 )). 

[For behavior of C with NaOMc see (2).] 

8:61845 (1) Wynne, J. Ohm. Sac. 61, 1049-1053 (1892). (2) do Orauw, iSec. (rav. eUm. H, 778, 
7H3, 78K (1031). (3) Cohen. Dakin, J. Chem. St>c. 78, 1130-1131 (1001). (4) KohlraUMdl, 
Stockmalr. VpHihuiri, Monaish. 67, 00 (19.35). (.5) Turuei', W^ddb, J. Chem, Soc. IgM, 712. 

(G) LeUmann, Klrita, Ann. SSI, 318-310 (lKh5). (7) Feldman, Kopeliowitsch, Arch. Pham. 
878,491 (10.35). (M) Wynne, Proe. C/irm. .Soc. 17, 116 (1001). (0) Ref. 3, pp. 1117-1118. (10) 
Cohen, Dakin, /. Chm. Sac. 81, 1342 (1902). 

(11) Cohen, Duklii, J. Chem. Soc. 81, 1347 (1902). (12) Silvovtcr, Wynne, /. Cham. 8oe, IHi, 
002 . 


0255 o-CEaOROANlSOLE 

(o-Chlorophenyl methyl ether) 

B.P. 

198.5- 190.5 (1) 

195^196” (2) 

194-200” U.C. at 761 mm. (3) 

92-93° at 20 mm. (IS) 

09-01” at 16 mm. (4) 

100* at 13 mm. (5) 

80.5- 81.4” at 10 mm. (1) 

Oil with odor like ucctaphenone (7). — Volatile with steam. 

[For prepn. of C from o-chlorophcnol (3:5980) by methylation with Me 2 S 04 + KOE (3) 
or with Mcl + KOH in MeOH in s.l. at 130° (8) see (3) (B) ; from e-aminoaniaolc via diaao 
and Sandomeyer reactus. see (9) (2); from guaiacol (1:1405) with FC^i, see (8); from o- 
nitroanisole with SOC32 at 180-200” see (10).] 

C on monomiration with fumg. HNO 4 ( 8 ) ( 11 ) (12) or with HNOi {D » 1.5) in AotO (5) 
yields a mixi. of aU 4 possible mononitro products from w'hich the 3 -iiitro^ and 5-ciitro 
isomers are removed by refluxing with 5% Na(.)H for 1 hr. (5); the unaffeoted residue 
extracted by etlier consists of 2-cblori>-4-nitroaniBolc, m.p. 94” (5), and 2-chloro-9*nitin^ 
anisole, m.p. 53 ” ( 5 ); for f.p./compn. data on this system see (5), [2-ChIoro-4,6-dhiitro- 
anisde [Bed. VI- 2 e 01 has m.p. 36° (16), 37* (17).] 

[For a study of the reactn. kinetics of the splitting of C in acid aoln. see (15).] 


Bell VI -184 
OCH 3 VIi-( 09} 

'Q VIa-(171) 

^ 1.1865(18) rS = 1.5433 (18) 

Df ® = 1.1978 (6) niV * 1-54786 (6) 
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MS 


It |«Cliloiu 4 lu^ftoutyfcBBWBWPlfcBMilM: «yit fiw dll. iJo., m.p. 130-181* o.e. 
118), UO* oar. 44. lEVan C + eidorandfonio oeid foQomd by (ODVoniMi of Ite 
iwnitMit ndfaqyl ohlorido, m-p. 77-80° 114), to wtfimMnidB witt (NH 4 )iCQi; BB% 
^oU (18).| [A by-produet, 3,8'Hliehl(>r(^,4'-diaiothoxydip]ieiiyl oolfane, m.p. 100- 
100° ear. (14) (but uolike tbe ndfonamide inal. in alk.), has abo boon bbeerved (14).] 

I:4W (1) Baita, YpaiUnti, KtnuUk. M, 3M (1S3S). (3) Qattarmaoii, J. pnU. CMm. 0) m, 
m (18BB). (S) Kohn, Buannaan, UMatah. 48, IBO-ig? (1827). (4) Hayoahi, J. prakl, Ckm. 
(3) 118, 393 (1929). (8) Invdd. Smith, J. Chm. See. mi, 1690-1695. (6) yon Auwan, 2. 
phyrit. Chmi. A-US, 418 (1932). 1?) HoUaman, 5«. (ran eftim. 87, 104 (1818). |8) FiaahU, 
J8ar. 11, 1463 (1878). (9) WaUaeh, Heudm. Ann. 848, 237-238 (1888). (10) Moyer, Memleh. 
U, 736 (1616). 

(11) BevHdin, Btr. 81, 2898 (1890). (12) Rerwdfai, Eokheid, Ber. 88, 2622 (1800). (13) 
Munlraen Carton, A Am. C8<m. Soe. 8Si, 603-604 (1940). (14) Child, /. CAem. See. 1188, 718. 
(18) GhaawBlIa, Donnan, J. Chem. Sac. 1116, 1341-1346. (16) Sehouten, Bee. In*. cMm. 81, 
860 (1937). (17) van de Vhet, See. In*, ekim. 48, 623-624 (1924). (18) Auaillotli, Catran, 
J. Am. Ckem. See. fS, 009 (1943). 


4l4A8-TIU(m0R0BTITAII0U H G 

CH|— — Cj — C 

da da 


C 4 H 7 OCI, 

%OH 


B.P. IBB-BOO* H.P. 88* 

See 3:1336. Dumwa A: Solidi. 


Ben. I - 388 

Ii- 

ll-(8B8} 


8:8870 a,e-DICHLOROTOLTIBRB CH| CrHiGi BeiLV>888 

Vi- 
Va-CSSi) 


BJ. 

100-800° at 780 mm. (13) (1) - 1.8888 (5) nff I.SSIO (5) 

108-800° (2) 

196” at 760 mm. (3) 

197-199° at 767 mm. |4| 
at 8 mm. (5) 



[For prepn. of C from &-chloro-2-aniinoto1uene [Beil. XI1-836| XlIi-(389)] via diaiotiaa- 
tion and use of CU 2 CI 9 reactn. (70% yield (2)) |1) |3} see iadic. lefs.; from 2y6-diGhlaro- 
tohieiwaulfoiiic acid-4 (itself ohtd. by chlorination of p-ioluenesulfonyl chloride and subsp- 
qimnt hydrolysis) by hydrolysis in cone. H 2 SO 4 with superheated steam (yield 42-50% (5|) 
(4) ( 6 ) together with 2,3,&-trichlorotolueDe (3:0625) as by-product (5) (61 see indie, refs.; 
for fannn. of C (together with other isomere) from toluene with Qs in pres, of MoClb 
(7) ( 8 ) ( 0 )y from o-chlorotoLuene (3:8245) with CI 2 in pres, of Fe (9) or Al/Hg |10)i or from 
2,6KlicfalorobeD2aldehyde hydrasone by WdUf-Kishner reduction (32°^% yield (191) see 
indie, refs.] 

(C with Of in pres, of Al/Hg yields (111 2,3,6-trichlorotoluene (3:0625); C at its b.p. in 
U.V. li^t treated with yields (5) 2,6-dicUorobenzyl chloride (3:0410) cryst. from lgr> 
er ether, m.pa 39-40* |5).] 

(6 with Brk at 170* in sunliid^t (2) yields (2) (12) 2,6-dicfalorobemiyl bromide which on 
enddn. with alk. KMnOi yields (2) (12| 2,6°dicUor(^eii»iic acid (3:4200), m.p. 143-144*.] 



laomw wrm 




m 

^ oD moDooitratioii m ooU mih 2 pts. fiaig. BNOl iW «r «ith mist of ,2 
BXiOt (2> * 1-^) + a ptR. ooDfi. 1^4 ftt 100” {3} yi^ 

[Beit. V-3821, ndb. from ak. + AoOH, nLp. £3^ (3), 5^^* <11), 50” {I3)i Pole theit Qm 
ol^er poBsible ieomer, vix.i 2,6-diflldoro4<4iarot(^ m.p. 05” |14), 65-64^ (16), \m been 
obtd. cmly hy other meanB. C on dlnitration with mixt. of 7 pte. Kmg. HNOa (JD 1.5) 
Bind an ptB. oonc. HiSQi at 100” yielda (3) 2|6^chloro-3,5-^trotaliim [BeO. V-OISl, 
ndls. from fllc.| m.p. 12M22” (3), 121” (4) (14); note that the ieomaric Sl,6H!ioh|qKo*3|i- 
dinitrotoltteiiei imp. 130-131“ (14), 120-130” (16), hae been obtd. only otW maelln. 

C ia extreinely resistant to 03^. either with dil. HNO^ (0) (1) (3), eq. elk. KBSbOa 
( 4) (12), anid KMnOi (12), KMn04 in acetone (4), CiO| in H1SO4 or AoOH (12), or Kfigfin 
in H1SO4 (12); by oonvereion of C with Br2 to 2,6-diQhlorobensyl bromide (see above) pod 
oxidn. of this with alk. KMn04 (2) (12) 2,&<liohlorobenBoio add (3:4200), m.p. 14^144^, 
is obtd. in 67% yield (12). 

C on sulfonation with fumg. HsS04 (3) yields 2,6-dicshlorotQliieiieBiilfonic add-S (ooneap. 
Bulfonyl chloride, m.p. 60” (3) (13), oorresp. sulfonamide, m.p. 204” (3) (13), 190-201” tt.c. 

(17) ); C on treatment with chlorosulfoiiic acid in CH(^ as direct^ (17) of. (13) yields 
2,6-^chlorotoluenesulfonyl ohloride-3, m.p. 54-56” u.c. (17), 60” (3) (13) (18). 

1:6279 fl) Wynne, Qreevea, Proc. Chem. fioc. 11. 151-162 (1805). (2) Lehnutadt, Belindas, 
Bet. 76, 1530 (1037). (3) Cohen, Dakin. J. Chen. 80 c. 76, 1131-1133 11001). (4) DaidaS, 
J. Ckem. Soc. 116. 873 (1021). (6) Austin. Johobon, /. Am. CKm. Bee. 64, 667-659 (1^). 
(6) Geigy and Co., Ger. 210,856, June 16, 1000; Cent. 1166. II 79-60. (7) Aronhdm, Dirtridi, 

Ber. 8, 1402 (1875). (8) SchultB, Ann. 187. 253 (1677). (0) Claua, Btavenhagen, Ann. IMB, 

231 (1602). (10) Ref. 3, p. 1117. 

(11) Cohan. Deldn. J. CKem. See. 81, 1343. 1346 (1002). (12) Norru. Beane, J. Am. Chem. 
See. 66. 060 (1940). (13) SilvoBter, Wynne. J. Cfitm. See. 1166, 602, 605. (14) Daviee, /, 
CKem. Soc. 161, 812, 814 (1922). (15) Levy, Stephen. /. CAem. <Sloe. 1661, 76>79. (16) DaviM, 
Leeper, J. Ckem. Soc. 19M. 1416. (17) HuntrniB. Carten, /. Am. Chem. See. 61, 512-513 (194(0. 

(18) I.G., Brit. 281,200, Jan. 25, 1028; French 644,310, Out. 5, 1928; Cent. IfSi. II 362. (lO) 
Look, Slaeb, Ber. 76, 1252-1256 (1943). 


3:6280 l,lA8«3-FEnTACHLOROFROPAllE H CAC3s 

(«ym.<PentaofalorDiiropaiw) r>a_A_nnn ®*‘‘’ 

k 

B.P. 

lBS->00° U) - 1-6088 (1> - UUl {1| 

188* It 80 mm. (1) 

98-100* It 80 mm. (21 

Ctdorleaa liq. — DissolveB (ulfur imd Tulcaoiied rubber. 

[Forprepn. (yichb: 70-75% (3), 63% (21,46% at ir for 22 bn. (3)) from GEO, (3:6060) 
+ rym^ohlotaeUiyleDe (3:5030) + AlCli 1^ atiniDB with for 20 hn. at 30^ we 
(3) (3) (4).] 

C with alo. ]^H (1 mole) gives (70% yield (2)) l,2,3,34etraohlaroprapeiie-l (3:6020), 
b.p. 165-16r (2). 

3:8M (1) PrliM, J. prott. Chem. (2) 80, 421 (1014). (2) Haabran, HMop, Irvini. /. COmi. 
An. lOM, 782-78S. (3) Pocni, Bmelhard. Bee. fm. cMm. M, 307-312 (1035). (I) Mil, 

Qw. 201,680, Jidy 2, 1013; Cnrf. 1818, II 304; [C.it. 7, 3M1 (1018)). 
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8SB 


8:e»M a^DlCHLOROTOLUBini 



CrHiOi BalLV'SM 
Vi-(sao) 


KP. FJ>. 

19ai»-800j(* eor. at TM tam. |1) -13.8* (1| 

lBB-300’ |2) 

196.4-138.3’ (3) 

186-197.5° (4) 

186-187.0’ (5| 

184° U.C. at T4( mm, |6) 

83.0-88.8° at It mm. (3| 


dS 1.249B 111 
1.B4597 |6| 

ni? IMBO HI 


Forf.p./oompii. diagrBm of flyatem: C + 3,4-diehlorotQLuene (3:6355) see (1); the eutectic 
oonts. 48% C and freezes about -38° (1). 

[For prepn. of C from 2-chloro-4-aminotoluene [Deil. XI1-98S, Xlli-(435)] via diazotiza- 
tion and use of CU2GI2 reaefion Cvield: ?2% |5|, 30% (6)) see indie, refs.; similarly from 
4-ehloro-2naimnotoluene [Beil. Xll-835, XIli-(389)] see (2|; from 2,4-<liaminoto1uenc 
[Beil. XlU-124, Xllli-(40)I via tetrazotizatiun and use of ('uCh reaction (yield: 75% 
(7), 57% (16|, 45% (4|) |3| see indie, refs.; from toluene + AlCla -1- SOaCls at 70® (6R% 
yield) see |10|.] 

[For foimn. of C (58% together with 42% 3,4rdiclilorotolucnR (3:6355) from p-chloro- 
toluene (3:8287) \\itb Clj in pres, of Fc see | 1 |; for formn. of C (together witli other isomers) 
from toluene with Clj in pres, of FeCb or M 0 CI 5 ( 8 ) or by eleclrolysis in cone. liri/AcOH 
soln. |0| see indie, refs.; from o-chlorotolucne (3:8245) or p-ddorotoluene (3:8287) with 
Cla in prat, of FeCl) or MoCU ( 8 | or Al/Hg (11) see indie, icfs.; from potassium salt of 
2,4-dicUorotolucnG8ulfonic acid-5 (12), sodium salt of 2,4-dichlorotnlurnesulfonic aeicl -6 
(12), or the sodium salt or amide of 2,4-dich]orotolucnC8ulfumc acid-3 (12) by hydrolysis 
in HtP 04 with steam at 240® see indie, refs.) 

|C with CI2 in pres, of Fe |13) or of Al/Hg (14) yields 2,4,5-triclJorotoluene (3:3100) 
together with other iwjmers; 0 with Br* at 180-200® yields (15) 2,4Hlichiornbenzal di- 
bramide which upon hydrolysis with cone. H2Sr)4 as direxted gives 02^|, overall yield 2^4- 
diehlorobenzaldehyde (3: 1800), m.p. 74.5® (15) (for similar reliction irith (^2 we (5|).] 

[C with Alda + phthalic anhydride gives (60% yield (16)) |17) o-(2,4-dichloro-5- 
methyl)benzoyl-benzoic acid, cryst, from hot toluene, m.p. 140® (16); this prod. htd. 2 hrs. 
at 100 ® with 20 pts. cone. H2SO4 + 0.2 pt. HaBOj ring-closes yielding 2,4rdiGhloro-l- 
methylanthiaquinone, ycl. cryst. from CHClg, m.p. 155® |16}.] 

C on mononitration, e-g., with cold mixt. of 2 fits. cone. HNOi (I) » 1.42) -|- 3 pts. 
cone. HsS 04 (2|, yields (2) (8) 2,4-dichloro-&-iiitjrotoluene [Beil. V-333, yi-(163)]> long 
bard ndla. from ale., m.p. 54-55® (2|, 55® (18), 53® (8), 40-50® (10); C on dinitratinn, e.g., 
with 7 pis. fumg. HNOa (D = 1.5) -{- pis. cone. H2SO4 (2), yields (2) (8) (10) 2,4- 
dichlah)^,&<linitrotoluene [Beil. ¥>^45, Vi-( 160 )], ndls. from McOH, m.p. 104® (2) (18) 
UO) 

C on oxidn. with dil. HNO3 in s.t. at 130-150° (2) (6) (12), with alk. KMn04 (70% yield 
(25|), with NaoCr^OT -|- H28O4 (60% yield (20)), or on electrolytic oxidn. (6.5% yield 
(21)} gives 2,4Kl]GUorobenzoic add (3:4560), m.p. 164®. 

C on sulfonation with fumg. H2SO4 yields (2) (22) 2,4>dichlorotoluene8ulfonic acid-5 
(oofreep. sulfonyl chloride, m.p. 72® (22), 71° (2) (24), corresp. sulfonamide, m.p. 176® 
(2) (22); 175-176® u.c. (23)); C on treatment with chlorosulfonic add in CHC^U as directed 
(23) cf. (24) yields 2,4-dicUorotoluisnesulfonyl chloride, m.p. 71-72® u.c. (23), 71® (24). 



m UQuiM mm uf > i.is 

•!«M (1) WaU, Comrl. nnd-fUt 2161-2163 (1636); Bub. tie. «Mm. (6) 6, 846-342 (1BI7). (2) 
CohMi, Daldn, J. Chmn. But. 78, 1126-1180 <1601). <8) iMihwiiA StookmHt, YiMbati, 
XMtM. 67, 86 (1035). (4) ErddunB, £«r. M, 2M6-2770 (1661). (8) vm de Lud^ tat. 
ehim, n, 103, 109 (1932). (6) LeDnuum, Kltti, Arm. W. 314-316 (1883). 17) Bbdswo, Wdkir, 
J. Chm. Sk. 1983, 530. (8) SeeUg, Xtui. 187, 157, 163, 166, 167 (1887). (9) nolfUr, Glwtt- 
atein, Ber. 46, 2481-2487 (1916). (10) SOberrMl, J. Chm. See. IW, 2680-2681 (1923). 

(11) Hal. 2, pp. 1116-1117. (12) IVyuiio, J. Chan. Bae. 1686, 703, 70S. (13) lUdnas, 
KopeUowitaeh, Arch. Pharm. 818, 463-4DS (1933). (14) Cohan, Sakm, J. Chm. Ste. 81, 1840- 
1341 (1902). (IS) Lock, Hock, Sir. 18, 023 (1037). (16) Stondar, Adama, J. Am. Chain. See. 

48, 2044-2045 (1927). (17) Adama (to Nawport Cb.), U.B. 1,711,165, Apr. 30, 1020; Cenl. 1MB, 
II 706; C.A. 83, 2089 (1920). (18) BlaidcBma, Sec. Im. chim. 88, 413 (1010). (10) DaAltaU. 
Kanner, J. Chm. See. 1881, 585. (20) Magidaaon, Grigonnnki, Ruaa. 47,680, July 31, 1036; 
Cmf. 1887, 1 430-131. 

(21) Fichter, Adler, Hele. Chim. Aria 8 , 286 (1926). (22) Bilveatar, Wsrnna, /. Cham, Sac. 
1186,602. (23) Huntiaaa. Carton, J. Am. CAam.A'«;.68,512-5l3 (1040). (24)l.G.,Biit.281J9a 
Jan. 26, 1028; fVench 644,310, Oct. 5, 1028; Cent. 1188, H 352. (25) Bomwntar, Hollaninn, 
See. tat. chim. 81, 226-230 (1012). 


3:6300 ^-CHLOROAKISOLE SoCH 

(p-Chlorophenyl methyl S y * 

ether) 


BtlLVl- 180 
VIi-(101) 
Vi-(178) 


B.P. 

200° (1)(2) (13) 

108-200° (3) 

107.5° at 760 nun. (20) 
107.7° at 769 mm. (4) 
106.6-107° at 768 mm. (.5) 
104r-10a°u.c. (6) 


B.P. Pant 

103-107° n.c. (7) 

04-06° at SB mm. (8) 

88° at 18 mm. (9) 

70.5° at 18 mm. (10) 

74.8-75.4° at 10 mm. (5) 


11 ^- 1.1851 ( 11 ) 


ngi‘ - 1.54015 ( 11 ) 


Inaol. aq.; rae. sol. ale., ether, CHCla. — Dooa not freeze at —18° (3). 

[For prepn. from iMvhlorophonol (3:0475) by mothylation with MB 2 SO 4 + alk. (7) 
(€) ( 1 ) (60% yield (II))) or with Mcl + KOH in s.t. at 120-140” (3) sec indio. refs.; frra 
uniaole (1 :744.i) + PCd^ (2) (100% yield (12)) or 80sCl2 (4) sec in^c. refa.; from p^oro- 
aniline by diaiiutizalion and htg. with MeOH see (13).| 

C on mononitration ajs directed (7) (14) ( 6 ) gives (93% yield ( 6 )) 4-chloro-2-nitroaniacile 
[Beil. VI-240], pale yel. Ifta. from pet. eth., ndls. or pr. from ale., m.p. 98.5” (15), 98” (14), 
90-97.5” ( 6 ), 90° (7). [The principal dinitration product, 4riddoro-2,0-iliiiitroaDiflole (Bdl 
Vl -2001 (best prepd. ( 10 ) by further nitration of the 2 -nitro prod.), has m.p. 66 ” ( 10 ), 05” 
(17). 64“ (18).] 

C on htg. with oonc. HCl in s.h ( 12 ) or \iith NaOMe in MeOH in e.t. at 176” ( 21 ) gives 
MeCl (3:7005) + p-chlorophenol (3:0475). [For study of rate of splitting by leidB 
see (ID).] 

0 B-Chloro-S-methozybenaenesolfonamide: m.p. 154” (22), 150-151” (23). IFrom 
G + chloroBulfonic acid followed by coniTrsion of the resultant sulfonyl chloride, 
m.p. 104” (22), to sulfonamide with (NH 4 ) 2 COi; 62% yield (23).] 

3:0110 (1) von Auwers, Baum, Lorenz, J. profcf. Chm. (2) 116, 89 (1927). |2) Henry, Jfer. 1, 
710 (1869). (3) BeilBtcin, Kurbntow, Ann. 17t, 30 (1875). (4) Peratonn*, Ortoleva, (pass. 
rhim.\ital. 18, I 226 (1898). (5) Reitz, Ypsilauti, MoiwUh. M, 305 (1935). (6) Ingold, Smith, 
Vasa, J, Chm. Site. 11X7, 1248. (7) Kohn. Kramer, Monatah. 41, 151 (1028). (8) Hayzabi, 
J. prakt. Chm. (2) 113, 297 11929). (0) Jones, J. Chem. Soc. 1041, 419. (10) Bergmann. Eogei, 
Z- Vhysik. Chm. B-ll, 95-96 (1931) . 

Ill) von Auwers, Z. phyaik. Chem. A-1S8, 418 (1932). (12) Autenrieth, Arch. Phwn. M, 
31-32 (1895). (13) Cameron, Am. Chm. J. M, 241 (1698). (14) Reverdin, Eckhard, Bor. 
3623 (1899). (15) Reverdin, Ber. 11, 2599 (1806). (16) Schouten, Bee. trw. chim. N, 555 (1937). 
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a7)md»V)M,ii*.«r*».eMBi.4lt(l82<lB2«. ^18) B<f- 7. PP- lM-156. (1«) OlMinliii, 
1>qawD.J’,CAMi.jN.tNlkiMl>ia4B. |ao)PsiihMi. jraM(i«.n,3fi7anS). 

{n) in Uofla. Rtti Init. ekm. 1^ 103 (1818). {28) OMintlstt, Smil^ J. CKtm. Stt. l|f» 
8745.(m5). ( 88 ^ HunttMi, Cvtn, J. Am. Chm. Sx. M, 30M04 (IIMQ). 

Sittlio «,U)ICBLOROTOLllERB CHi CiHA M.V-m 

Vi- 
Vr- 


BA 1I.P. 

Nl- 2 M'nr.ttTUiiiffl. ( 1 ) M-S?’ ( 10 ) i^-l.M 8 B( 12 ) 

itTninm. (2) 26‘ (2) (3) (5) ( 6 ) (7) 

IM* 11720 mm. (3) 24.8-25.0' (4) 

98-78' il 0 mm. (12) 24.5” (12) 

8 ub]iiiia at ord. temp. (3). 

(For iBcpn. of 0 from 3,5-diohlorO’24iiiii)o(duene [BeiL XII-<B37] via diantintion 
ud lea^ with ale. (yield: 80-85% (2), 57% (5)) ( 1 ) see indie, refs.; similarly from 3,6- 
diQhlot»4-Biiiinotolttene [Beil. Xll-000] see (3) (4); for fomm. of C from 3,5^romo-2- 
aminotoliiene [Beil. XII<840, XIIi-(390)] or from 3,5-dibromo-^Bminotoluene [Beil. XII- 
093, XIIi-(437)| by diasotiseiion followed by treatment with HCl gsa in ale. see ( 0 ); 
for pnpn. from 3,6Hliehlon>-2-aeetBminotoluene by hydrolysia with EtOH/HCl followed 
by HNOi (34% yield) see ( 12 ).] 

[C with Q| in pres, of Al/Hg gives (7) exelueively 2,3,5-tnehlorotolueDe (3:11610), ffl.p. 
48^5' (7); 6 with Oi at 180-100' for 10-12 hrs. gives (2) 3,6Klichlorobensal diehloiide 
(3:0370).] 

(C with Bts in pres, of Fe gives in oold (70% yield ( 8 )) 2-bromD-3,5-dichlorotoluene, ndls. 
from sle., m.p. 33.5' ( 8 ).] 

C on mononitration by soln. in ioe-eold fumg. HNO| (D • 1.52) ( 0 ) yields 3,5-diehloro4- 
nitntoluene [Beil. V-331], mOs. from ale. -I- AeOH, m.p. 61-62° (5) (erode prod. m.p. 57° 
(0)); C on dytrstion with mint, of 4 pts. HNO| (D > 1.5) + 4 pts. eone. H 1 SO 4 ( 6 ) or the 
above mononitro deriv. on farther nitration with HNOi (D ■ 1.52) at 65° ( 0 ) yields 3,5- 
didiloro-2,6-dinitrotoluene, ndls. from ale., ffl.p. 90-100° (5); note that the enide dinitrsr 
tiga prod, often melts about 00* (0), probably beeause of contamination with 3,5-diehloTO- 
2,4-diiiitntolaeiie, m.p. 12r (0). 

C Dll oadn. with HNOi (5) ( 10 ) in B.t. at 170' (3) yielda 3,5-dichlorobenioie aeid 
(3:4840), m.p. 188'. 

C on sulfonation with fumg. H 1 SO 4 yields (5) ( 11 ) 3,5dichlorotoluene8ulfonio aeid- 2 , 
(oonesp. sulfanyl ehlmide, m.p. 44r-46* (5) (11), eonesp. sulfonamide, m.p. 168-169” ( 6 ) 
( 111 ). 

t:881l (1) Wynns, (jTeevas, Pne. Chm, Sot. U, 161-152 (1805). (8) Asinasr, Lock, dfonotih. 

846 (1033). (3) LsDnuum. Kbti, Atm. lU, 323-324 (1885). (4) Maryott, Hobbs, Gross. 
/. Am. Chm. Soe. 81, 2321 (1941)). (5) (^hen, Dsldn, J. Chm. Sac. 70, 1133-1134 (1901). 
(6) Hantsseli, Bw. 19, 2344-2340 (1897). (7) Cohm, Dakin, /. Chm. Sac. 81, 1343-1344 (1002). 
(8) Aliaaw, J. pnkL Chm. (2) UO, 299 (1934). (o) Bonehe, TVautoir, Ann. 447, 13 (1926). 
(IQ) Cohan, BHBer, /. Chm Sac. 86, 174-179 (1904). 

(ll) BDvestsr, Wynne, J. Chm Sac. U86b 692. (12) Marvel, Ovsrbsrgw, ADon, SolmstOD, 
Saandsrs, Youait J. Am. Ckim. Bsc. 88^ 864 (1846). 
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amcmoRomc^o^ ChOGb M.i.4k8V 

(BexicUcrao^^ 

BJ. FP. 

aOMM* (1) (7) -2“ U) 

llOUtiOmm. (2) -8 to -4" P) 

(tbo pentocUoroprvi^^ (3 : 6205).] 

ColorlfiM limpid liq. witli odor which Although faint at low temp. beooiDea tliNp and 
laobiymatoiy at higher tempa. ^ C u spar. ad. aq. but with it forms a oyst. monolQ'dnito, 
m.p. + aim. inaol. aq. 

[For piepn. of C from acetone (1 : 5400) in 00% AoOH + a little Hd with CSi for 12 hm. 
at room temp.j followed (after addn. of NaOAe) by 40 his. further chlorination at kp. P)i 
or with Qfl in sunlii^t (I) (some pentachloroacetone (3 : 6205) is fonned by either method) : 
for prepn. of C from oliloraoetone (3:5425) with Cl| at 50-100° in light (3) (4) or under 
prsB. (5) see indie, refs.; for forma, of 0 from citric add (1:0455) in cone. aq. tofai. with 
GI 2 in Bimlight (1) (6) 17), or from glycerol (1:6540) with Cli in pres, of 1| (7|, see indie, 
refs.] 

C on stdg. with aq. at 30* P) or with aq. in B.t. at 120* (1) readily imdergees hydtolytie 
cleavage yielding cUoraform (3:5050) and trichloroacetic acid (3:1150). 

C with cone. aq. NH 4 OH readily splito yielding ( 1 ) diloroform (3:50%) and triehloio- 
acetomide, spar. sol. aq., m.p. 141*; similarly C with aniline yields (1| chloroform (3:5050) 
and trichloroaoetanilide, m.p. 05-07*. 

3:6112 (1) ao6i. Ann. ehim. (Q) f, 190-205 (1886). (2) Edwards, Evana, Wilson, /. Chm. 
Hoc. 1117, 1944-1045. (3) Hauel, Hendachal (to I.G.), U.S. 2.109,034, May 7, 1040; C.A. M, 
5855 (1040). (4) l.G., IVench 810,056. Aug. 21, 1037; Cent. IIIB, I 2216. (B) I.G., Franoh 
837,741, Feb. 20, 1030; Cent. IIM, 11 228. (0) St&dder. Ann. Ill, 290-300 (1659). (7) Clefa, 
Ann. 122. 110-122 (1862). (6) Kaharia, Cent. tSm, 1 100. 
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IH-(TUCHLORO]aTHYL) CABBORATB OCCa, CACI, 

^OCCk 

B.P. SOS’ It 760 mm. HJ>. 7S-70* 

iSm3:101S. Diuirim A: SoUdt. 


Btum-ii 
nii-( 8) 

nvdfl) 


3:0815 ii.BUmTBlCHLOROACETATB C|HAC1| BdLS.n. ISO 

fi.C4H iOi OOi CCS, 

BJ>.S08-S05* (II 1.860 |3| - L44B5 (3| 

111’ at 40 mm. (2) 

10S>101* at S4 mm. (3) OT - 1.R7T8 (4) tS - 1.4n8 (4) 

(For prqm. (82-60% yield (3), 08% yidd (2)) from ripbutyl ale. (1:6180) + takUoro- 
acetic ac. (3:1150) we (2) (3).] 

l!66U (1) Qwds, Z. pkvrifc. Chm. B44, 808 (1084). (2) liiton. Dehn, /. Am. Chm. 5m. 64 
1864-1365(1088). (a| Weddle. Adldu,J. Am. C&em. 5m. 61, 8861-8364 (1039). (OlBehjHdMri, 
Z. Clem. A-176, 330 (1036). 
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8:BM7 TSICHI,OROA(»TAU)BHniEDinBILACBTAL C|HuO|01i 

(^^^Tyichliiroagetal) CI|C-CH(OG^ Ir- 

(Chlonl diethylaoetil) 

BJ. BM.B° It T6B.T mm. (1) sL^ - 1.M55 IU 

197’ (2) 

M-S5‘at lOmin.0) 

ColariaB oil, spar. sol. oq. (abt. 5 g. C per liter aq. (2|), but miee. with ale,, ether, or 
giyeerol. 

[Fbr piepn. of C front ethyl a,llA^tetnchloroethyl ether [Beil. 1-623, lr(681)] (itself 
prepd. (26-33% yield (3)) cf. (7) from chloral ethylalcoholate (3:0860) with PCU) by 
protract^ boilg. (4) |5) (1) with abs. ale. (70% yield (3)) see indie, refs.; tor farmn. of C 
fhnn chloral ethylalcoholate (3:0860) with Cl| at 80° (2), or from 75% ethyl ale. witli 
Ch |2|, see indie, refs.] 

C sbove 200° or on distn. with cone. HtBOi yields (2) anhydrous chlorsJ (3;. ’>210). 

C is stable toward alkalies (2) and is unattacked by HCl gas even at 150° (6). 

|C with K far-butylate in (sr-butyl ale. splits out HG giving (76% yield (3)) diohloro- 
ketene diethylacetal, b.p. 177° at 732-740 nun., = 1.1672, ni> = 1.4350 (3).) 

3:017 (1) Paterno. Pisati. Out. cAtm. UaL 3, 333-338 (1872). |2) ByassoD, Compt. rtnd. 87, 
26 (1878); Bull, soe. eAtm. (2) 33, 304-305 (1870). (3) Masnaiii, MeGIvaiu, J. Am. CKm. Str. 
O^ 2211-2212 (1938). (4) Wurts, FrapoUi, Jahretber. 1873, 438. (5) Wuiis, Vogt, Zeif. /Or 
CAsasic, 1871, 680. |6) Jacobsen, Neumeuiter, Brr. 15, UCi (1883). |7) Pout.. J. Org, Chm. 3 , 
833 (1941). 


3:6318 Ad'-DICHLORO-ISOPROPYL ACETATE CtHiUaCli 
(Glycerol a,a'-<Uchlorohydrin CHgCl 

d-acetate, d-aoeto-o,T-dichlorohydrin) 



BeO. n - 130 
Ilt-( 69) 
lli-(140) 


BJ. 206°(1| at 760 nun. (2| 0^^ = 1.207(61 

303-208° (3) 

304° (13) • 1.381 (9) 

303-303’ at 740 mm. (4) 

194-196’ U.C. (11) 

193-196° (0) 

116-130° at 40 mm. (5) 

108-110° at 40 mm. (6) 

87-89° at 12 mm. (7) 

86° at 18 mm. (8) 

84J(* at Bmin. (10) 


r^‘ = 1.4613 (6) 

« 1.4665 (7) 
1.4642 (9) 


[Ess also diT-dichfore-n-propyl oestais (3:6220).] 

{For prepn. of C from l,3-dich]oropropannl-2 (" o-diohlorohydrin ”) (3:5986) with 
AeCI (3:7066) under reBux (11) (9) (15) (3) or with A 0 |O (1:1015) (12) (13) in prre. of a 
tiaoe ^ HiSOi (8) see indie, refs.] 

(For prepn. of C from 3-chloro-l ,2-epoxypropane (epicblorohydrin) (3:6358) with AcG 
(3:7065) (73% yield (7)) in s.t. at 100° for 2 hn. (10) or 30 hrs. (4) or with AmO (1 ; 1016) 
in B.t. at 180* for 4 his. (4) or in pres, of anhydrous FeGi at ord. temp, for 24 hn. (90% 
yield (14)) see indk. refs.] 
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mrfoiav>.gfCfnB^|ye«ral (1:8140) with (3: lOK) |l>qrwhb AsCffl (1:1A10) 
+ HG gu at 100* (1) or fnm tfyanyl triacetate (triocetin) with HG gu (5) aee indie, 
nbj 

[C with MeOH cinitg. 1% HG at 60’ for 6 hn. givci (8S% yield (7)) IjMuUatD^ 
propuiol-2 (“ erdichlorabydiin ") (3:5986); far (tudy of nte of hydidycii of C with 
^/lOHGceedS).] 

C with K phthalimide at 160-170’ for hr., then extracted with AoOH, giva (8) Ad'* 
bu'(phthaiiniido)Hiopropyl acetate, m.p. 104° (3). 

•:nlB |ll Berthdot, de Luca, Ann. ckim. (3) B, 469-460 (1869). (2) Qibwn. /. See. Ckm. 
Ind. 60, 660 (1031). (3) Fairboume, Cowdrey, /. Clem. Sx. IM, 133-134. (4) 'Truahot, 
Compi. rend. U, 1171 (1865); Ann. 138, 297-209 (1866); IM, 244-246 (1866). (6> Da U Aeaoa, 
Compt. raid, lit, 868 (1904). (6) Giheon, J. Soc. Chan. Ind. N, 073 (1931). (7) OjOfaKfc 
Siaak Km. Tid. II. 464-467 (1041) ; Cent. U», 1425; C A. 17, 4363 (1943). (8) WaiMdiridw, 
Zmerdikar, ATonoleA. 34, 1075 (1913). (9) Humidcid, BuU. loe. Mm. (4) 41, 280 (1920). (10) 
Abderhalden, Wei]. Femenifortekung 4, 84 (1020); Cent. IIN, 111 643. 

(11) Bemy. Ber. 4. 704 (1871). (12) Seelic, Btr. M, 3470 (1801). (13) fihtot, Ana. Mm. 
(6) M, 402-403 (1891). (14) Kiioevenacel, Ann. 411, 134-138 (1014). (16) Buuroft, J. Am. 
Chm. Sue. 41, 426, 429 (1919). 

3:6303 m-CHLOROPHEKETOLE CiHtCXS BoLVI-lW 

(fn-Chloruphenyl ethyl etlier) / \_Q_CH 2 CHs " 

B.P. 

Z04^20S'’ cor. at 717 mm. (1) ^ 1.1712 (1) 

204-205^ (2) 

CdorleHS oil vrith agreeable odor. — Eas. sol. alo., ether, AcOH, CsHp. 

[For prepn. of C from ffnihlmtiphenol (3:0251*1) with £tl + KOH on ale. in a.t at 100* 
for 3 hrs. mp (1).] 

[C with H€j\ + Celle + AI(Jla at room temp, for 2 hra. followed by hydredyBU givea 
(80% yield |2)) 2-Ghlor(>4-ethoxybenzaldehyde [Beil. Vlll-Sl], m.p. 66.5* |2|.] 

The direct nitratiiin of C has not been I’eportcd. [Note, however, that all 4 possible 
mononitration products are known: viz., 3-Gh]oru-2-nitrophenetQlc, m.p. 52* (3); 3-ehloro- 
4-nitrophenetolc, m.p. 3SM0° (3); 3-cldoro-5-nitrr)])heDetole, m.p. 47* (4); and 3-ehlore- 
6-nitrophenctole, m.p. 63° ( 3 ) ( 5 ), 62-03° (6). — The only known dinitro-derivative of 
C is 3-chloro-4,Minitrophcnpto[v [Bril. M-259], m.p. 112° (7) (8|.“The only known 
trinitro-derivative of C lh 3-chloro-2.4,6-trinitrophenetole [Beil. VI-292], m.p. 61“ {5|. — 
All 6 of these nitro products were obtaini^d indirectly.] 

3:18X8 (1| Wohllclien, Ber. 48, 4372 (1909). (2) Gattormann, Ann. 857. 346-350 (1907). (3} 
Hodgson. Clay. /. r^ein. iSor. 1X36, 9(1(1. (4| van FaFP. J, praM. Chm. (2) IXi, 336 (1931). 
(5) BlankHma, Rec. (rai). vhim. XI, 322, 335 (L90'l;). (6) BeilateiD. Kurbatow, Ann. ISB, 110 
(1876) . |7) Bobert. Kcc. frav. chim. 59. 939 (1937). (8) Blankznia, Hec. irm. chm. XI, 123 (1904). 

CAOCli BeOeVI- 

vii-(ioa) 
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8,8.D1CHL0R0PHEN0L OH 

CE 


BJ>. 308° MJ>. 68* 

&e3:il76. DmtumA:SoHh. 
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3:«8S7 BBRZAL {DDCBLOBIDB y!HCh 
(BeniylideiM (di)dilatiil^ 
ci,(MiiahlGrotdlueDe; 
i(,aHliidilarotalueae) 


OfHdQ, 


B«ILV.m 

vj-dstt 

VrOIM) 


B.R 

(207” ca. 


(1)] 

205.2” at 

760 mm, (2) 

805.15” at 

760 

mm. (3) 

205” 


(37) 

soas* at 7SM 

mm. (4) 

808Ji* 


(5) 

801* 


(6) 

118* at 

60 

mm. (7) 

104-105* at 

80 

mm. ( 8 ) 

Sm Note 1, 




F.P. 

-lao’ to -1&3' cot. |g| oi* - 1.M57 (1| 

-lar cor. (10) . fi^- 1.8508 (8) 

-1&4‘ (11) 1.5500 (13) 

-17.0* (12) 

-17.4* (2) Ojl - 1.0000 (4) 

n})*-* - 1A518 (14) 
Bee Note 2. See Note 3. 

Note 1. The b.p. of 214” given by (IS) appears without 
justification. 

Note 2. Df* 1.2122 (4); - 1.1877 (4); 

* - 1.1257 (4). 

Notes. Hie value of for mistorea of C with lieiuyl 
ehloride (3:8536) - 1.5301 (13)) ia a linear funetioik 

of their composition (13). 


[iSflS also benzyl chlonde (3:8535) and benzotrkMoride (3:6540).] 


Ordinaiy comml. C, usually obtd. by chlorination of toluene, frequently conts. bensyl 
chloride (3:8535) and benzotricblorklB (3:6540)| which arc difficult (if not impossible) to 
remove by distillation methods. For purification of C by repeated fractional freezing 
see (5); for patent on purification of C from inorganic oontaminonts see (16). The best 
approach to pure C is from benzaldehydc by action of PCU (see below). 

C is insol. aq.; sol. ale., ether, or below -20” in equal vd. of pet. ether (17). 

[For a method for quant, detn. of C in mixtures with benzyl chloride (3:8535) and 
benzotrichloride (3:65M) see (18); for a rapid combustion method for detn, of chlorine 
in C see (19).] 


PREPARATION OF C 

Firom benzalddiyde. [For prepn. of C from benzaldehyde (1 :0195) with PCI 5 (yield: 

( 20 )) ( 21 ) in CHCl, (9), with POCU in CA ( 22 ), with 60C1, (23) (24), with 
COCh (3:5000) in s.t. at 120-130” (25), with oxalyl (di) 6 hloride (3:5060) in s.t, at 130- 
HO** for 2 hrs. (26), or with succinyl (di)chloride (3: 6200) in B.t. at 100” (27) see indic^ refs.J 
hon tdocae. [For prepn. of C from toluene (1 : 7406) with SO^Gls (2 moles) in presence 
of a trace of dibensoyl peroxide refluxed for 6 hours ( 00 % yield ( 8 )), with BOCls in s.t. at 
230-250” (28), with PGIs in s.t. at 190-195” for 2 hours (29), or with NOCI at 350” (301 
see indie, refs.] 

{Fbr studies of formn. of C from toluene (1 :7405) with Cli, especially in light, see the 
soieiLtifie papeis (13) (31) (32) (33) and patents (34) (35) (36).] 

Fran otliv sources. [For fonnn. of 6 from benzyl chloride (3:8535) with CI| (37) (38)> 
with N(X!3 at 160” (39), or with FbC!ll 4 . 2 NH 4 Q |40) see indie, refs.; from voious bensyl 
ethm by cleavage with PCU see (41); from cNhloriibenzyl chtoroformate [Bdl. Vn-211] 
by low d CIO| on distn. see (42); or from benaaUaiine with NOQ see (43).] 
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CHEMICAL BEHAVIOK OF C 

p|fQ^. (C {lined m red-hot Ft wke giTH (44) HQ ud both oa (3: 188D) isd 
tPM <8:4210} UAm dtehkirideB (oyor'Hliehloro-ay-dipheQylefhy^^ 

Eidttttloa. (CwithHsinpM.o(Fd/GaCOi(45)Dr^i (ieiiDBjis. KOHlmeaBMe 
bfllogen M HCl (uee in quant, detn.; but the eoiroap. org. reduction prod, has not been 
ofaareeterieed. — C with Hi in pree. of colloidal Pd in dil. ale. gives (47) toluene (1 :7406), 
beneyl ehloride (3:8535), and orttilbene diohloride (3:4854). — C in MeOH/KOB with 
hydraaine hydrate in pres, of Pd gives ( 10 % yield (48)) onatilbene diohloride (3:4854).] 
Hydrolyiis. C upon hydrolysis yields bensaldehyde (1:0195) and HCl; fnquently tin 
leaotion is so executed that the bensaldehyde reacts further according to t^ nature of the 
environment; examples of both types of reaction are cited below. 

|C with aq. in e.t. at 14(1-180'' ( 1 ), with aq. in pns. of ferric sslte (49) or metallie Fs ( 8(9 
below 100*^, with 50% aq. acetone at 72" (59), with cone. H 2 SO 4 0 moles) at 50" sul^ 
quently poured into sq. (51), with HiBCs (1 mole) at 130-100° (52) (note that bensyl 
chloride (3:8535) is unaffected while bensotrichloride (3 : 6540) gives bensoie acid (1 :0715))i 
with boilg. aq. KtCOi (53), with moist NiCOa at 120° or mmst CoGOi at 60° for 3 hn. (60), 
with aq. Na^i at 110 ° (54), with ZnO in C|He followed by aq. (55), with anhydixidB 
formic acid (56) (57), or with anhydrous oxalic acid at 130^ (58) gives (yields: 85% (52), 
82% (58), 79% (61), 76% (60), 75% (59), 70% (54), 30% (55)) bensaldehyde (1:0105).] 
[For study of kinetics of hydrolysis of C at 30° and 60° in aq. acetone either direotbr or 
in pres, of H 1 SO 4 or KOH see (61), with aq. ifr KOH in 95% ale. see |62); for study of m^ 
fluenoe of substituents on hydrolysis of C see (61) (63) (64).] 

[C with AoOH -I- ZnCJz gives (65) bensaldehyde (1 :0195) + acetyl chloride (3:7055) + 
HCl. C with anhydrous alkali acetate at 180-200° for 10-20 hn. gives ( 66 ) p-mwiiinift 
acid (1:0735). — C with AgOAc (32) (1) (67) or with PbO in AcOH ( 68 ) gives bensal 
diacetato [Beil. VII-210, VIIr(U9)l, m.p. 45-46M 
Alcoholysis. [C with EtOH + ZnCh gives (65) bensaldehyde (1 :0195) + ethyl chloride 
(3:7015) -H HCl; an analogous reaction occurs with 0 + ZnCls + aromatic alcohols (69). — 
C with sodium ahsoholatea under ord. press, gives the conesp. bensaldehyde aoetata: e.g., 
C with McOH/NaOMc at 100 " for 15 hn. gives (15% yield (70)) (67) bensaldehyde 
dimethylacetal [Beil. Vll- 20 g], b.p. 194-196"; C with EtOH/NaOEt at 10 (F for 24 hn. 
givee (33% yield (70)) (67) bensaldehyde diethylaoctal [Beil. VlI- 200 , VIli-(119)], b.p. 
222 ". — However, C with sodium alcoholates under press, in s.t. gives (70) benialMy^ 
(1:0195) together with the correep. alkyl chlorides.] 

SubBtitntkm. Chlmmlion. [C with CI 2 in pres, of 1] gim (32) p-chlorobensal (di)- 
chloride (3 : 6700). — Note, however, that C with excess liquid CI 2 in s.t. in sunliglht gives 
(71) an addn. prod., vis., bensal (di)chloridB hexachloride, m.p. 153" (71); alto that G 
with NOC3 at 150" substitutes in the side chain ^ving (39) bensotrichloride (3:6540). — 
Note further that G with SOtCI} H- dibeneoyl peroxide does nol react even when refluxed 
for 20 hrs. (8); cf. prepn, of G from toluene by this method (above).] 

Brminaitm. [6 with Brs in pres, of metallic beryllium gives (72) p-bromobenisl (di)- 
hrmidet b.p, 170-171" at 19 mm. (72). — G with Brt at 120-140° gives (57) benxodiohlaride 
bromide, C 6 H|CCl 2 Br, b.p. 88-94° at 1 mm., and bensochloride dibromide, CoHs(X31Bi% 
b.p. 98-103" at 1 mm.] 

Sidfonatum, [G with B 0 | does not sulfonate but instead undergoes hydrolysis: e.g., C 
with sulfuric acid monohydrate at 35" gives (73) a mixt. of benzaldehyde-sulfonic scidB m 
the ratio 10 % 0 - -|- 30% m- + 60% p-, although these products cannot be isolated to mh.] 
NitnUion, [All three unmerie mononitro derivativee of G are known, vis., o-nitrobenaal 
(di)Dh]oride [Befl. V-8a2, Vi.{163)l, m.p. 27.5" (63), 26-26.5" (61). 25.7° ( 11 ); m^niMieiisal 
(di)ohlaride [Beil. V]r(163), Vr(264)], m.p. 64.&-65" (61), 64.5" (11); pmMbenttl 
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(di}chloiide [Beil. V432, Vr(163), V»-(255)L m.p. 43.0-43.5'’ (61), 43" |63|, 42.8" ( 11 ); 
however, they are beet prepared by reaetion of the correep. nitroboicaldehydre with PCIb 
( 74) (75). — For thermal anal, of mixturee of the three nitrobenzal (di]chlorideB see ( 11 ). — 
For study of the mononitraiion of 6 with anhydrous HNOs in AgiO at 20 " giving about 23% 
o- + 34% friF + 43% p- see (] 1 ) cf. (76). — Note that neither dinitro nor trinitro derivatives 
of C have been reported.) 

Behavior with other inorganic reactants. C with melals, [C with Na on htg. gives ( 1 ) 
stilbene (1:7250). For beliavior of C with Na in liq. NHs giving dibcnzyl, benzylamine, 
and other products see (80). —C with eciuai wi. of Cu powder at 100 *’ for 12 hrs. couples 
with loes of 2 Cl giving (77) a-eiilbene dichloride (3:4854). — C on bailing with Cu in aq. 
NaftCOi for 24 hrs. gives (78) bensaldehydc-copper, ZCsHg.CHO.tJuj green cryst., decg. 
about ^0" without melting. — C with Qn in pyridine reacts vigorously (79), but the 
pnduets have not been characterised.) 

C with inorganic saUa. [C with AlCla in pet. eth. or (!% cvoIvcr HCl and resinifies (37); 
Cl with very smaU amt. AiClg at -15" gives (small yield (81)) phenyl-nHlichloromethyl- 
phenylchloromethane, b.p. 285" at 750 mm.] 

[C with SbFa on htg. gives (82) (83) henzal (di)fluoride [Beil. V-290, Vi-(149), V2-(224)], 
b.p. 139.95" (83), DH^ == 1.13572 (84), ^ 1.45775 (84).] 

[C with ale. Na 28 under Na gives (85) cf. ( 86 ) monomeric thio))eDsaldehyde, but this 
cannot be isolated since it immodiately undergoes polymerization to ^-trithinbenzaldehyde 
and/or other reactions. — C with ale. NaSH«rc 6 uxcd 3^ hrs. gives ( 86 ) dibensyl disulfide 
IBeil. VI-465, Vlr(229), VIr(437)l, m.p. 69-70" (86).] 

[C with cone. iu\. NH 4 OH on stdg. 4 mnnlhs at ord. kmp. (S7), or C with ale. NI^OH 
in B.t. at 100 " ( 88 ), or C with ale. NIl^OH + Iraec of Zn dust at rootn temp. ( 88 ), gives 
hydrobenzamide [l^il. VIl-215, VI[|-( 120 )|, m.p. 110", doubtless through intermediate 
hydrolysis to benzaldehyde sinre this can sometimpH ( 88 ) be isolated.l 
Behavior with organic reactants. C intk hgdrocwrbontt. [C vith in pres, of AlCb 
(37) (89), Cr (90), BeCb at 13(K140" for 20 hrs. (91), or Zn dust (92) undergoes Friedrl- 
Craftii reaction giving (yields: 28.7% (91), 19.5% (90), 13.4% (37)) trii)henylmethanc 
(1:7220) frequently accompanied (37| (89) by other prndiietb such as diplienylmethanc 
(1:7120) and triphcnylchloromethanc {3::t4l0). — C with (’oH® + .'U + Hg('h al 50-55" 
gives (93) cf. (89) 9, lO-diphpnyl-9, lO-dibydroantliraoenc [Beil. V-745, Vo- (681)], m.p. 164" 
(89), 159" (931.1 

[C with toluene in pres, of BeCh refluxed 3 hrs. gives (73% yield (91)) phenyl-di-p- 
to^lmethane f4,4'-dimethyMripljpnylTnptlmne) [Jk-il. V-712, YXS-W), W(f>23)l, nc- 
companied by other products. — C with tolupne -f Al + ilgCI'i at 60-70® for 2 hrs. givps 
(93) a hydrocarbon CssH 24 i m-p. 185", possibly having the structure 9,10-di-p-tolyl-9,10- 
dihydroanthraccnc.] 

[C with o-xylene (1:7430) + AK!!® in acetylene tetrachloride (3:5750) as solvent givp.R 
(very small yield (94)) 2,3,6,7-tetrampthyl-D,10-diphenylanlhraceDe, m.p. 312"; note that 
this product has composition C^oHs® and is not a diliydroanthracene deriv.| 

[For use of C -h cone. HiSOi as a color test for various aromatic liydrocarbons see (95) 
(96).] 

C with phendA. [C with phenol at 120" for 10 hrs. condenses wi'h loss of HCl giving 
(87% yield (70)) 4,4'-dihydrnxy-triphenylmethane (leucobenzauin) [Beil. VI-1042, 
Vt-( 1 010)1, ndls. from aq. ale. or from CHCl®, m.p. 160-161" (corresp. diacetate, m.p. 
115" (97)): this prod, is also obtd. from benzaldehyde (1:0195) by condensation with 
phenol (1 : 1420) in pres, of H 2 SO 4 (yields: 25% (98), 22 % (99)) or N 3 PO 4 (100): note that 
£b» isomeric benialdehyde diphcnylacetal is unreported. For formn. of resin from C 
with phenol see (101)1 
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[C 2 moks jHiiphthoi (1:1540) on fatg. eondenaes with las of HGl + HaO ghdns 
(07% yield (102)) (103) 0 -pfaonyl.l, 2 , 7 ,Mibeiuon 2 itheDe (Boil. JCVU-OB], pr. or tblfc llw 
AoOH,m.p. 190-101° (103), 100° (102);thkpnxLuaboobtd. from benaidd^yde (1:0105) 
by condfiDBation with jS-naphthol in AcOH in B.t. at 200° for 2 days (104) Or in pres* of 
HsSOi (104) at 100 °; see also under bensaldehyde (1:0106) for use as test for latter.] 

C with amines. [C with anitine (2 moles) in pres, of Zn dust (92) or BeCJf at 120-126* 
for 2 hrs. (91) oondenses giving (54% yield |91}) 4 , 4 '- 4 liaminGhtriphenylmethBQe [Beil. 
Xlll-274, Xllli-(89)], cryst. from OeHe with 1 mole solvent, m.p. 106* (106), 104-105* 
(92), cryst. from dry ether witlkout solvent, m.p. 139-140° (106), 139* (107) (comp, 
diaeetyl deriv., m.p. 233r'234° (108) (109)); this compound is alw obtd. from bensoldehydie 
(1:0195) by condensation with 2 moles aniline in various urays, e.g., see (108) (106) (107).] 
|C with Ar.l^-dimethylaniline (2 moles) in pres, of ZnClz at 100 ° ( 110 ) condenses giving 
4,4 -bis- (dimethylamino)-triphenylmcihaDc (Icuco-Malachite Green) [Beil. Xin-275, 
XIIIi-(89)l, cryst. from CJIb or ale. in 3 forms, m.p. 102° (111) (112), m.p. 93-94* (111), 
92-93* (112), and 77* (112) cf. (Ill); this prod, is also obtd. from benzaldehyde (1:0195) 
by condensation with 2 moles JV,jV-dimcthylaniline in various ways, e.g., with ZnCli at 100 ° 
(113) (112), or with VOCAt (aim. 100% yield (114)).] 

[For study of rcacthity of C toward pyridine or piperidine see (115).] 

C with other nitrogtnous fcacton/s. [C (excess) with thiourea at not above 160* gives 
(116) (117) a salt, CbHoNs^^.HCI, m.p. 236* (117), regarded as 4,6-di-imino-2-pheayl- 
1,3,5-dithiazane (117). — For analogous beiiavior of C with JV-phenylthiourea and wtth 
JV-(p-tolyI)-thioureas«'e (117).] 

jC with Zn salt of o-aminophenyl mercaptan in .'kcOH/NaOAe reOuxed 30 min. in ourrent 
of HaS gives (low yield (118)) 2-‘phenYlbenzothiazole, m.p. 114° cor.] 

C with organometdlic reactants. [C with MoMgl gives (22% yield (119)) a-stilbene 
dichloride (3:4854) + ethane f)ut no isopropylbcmsenc Icumcne) or sj/m.-dimethyldiphenyl- 
ethanc; however, C with MeMgGl gives (120) no a-stilbene dichloride but instead a mixture 
of four other oompds., viz., isopropylbenzene (cumene) (1:7440), l-chloro-l,2^pheDyl- 
propane, and tw'o forms of 2,4-diplumylbutajie.] 

|C with (''.tlUMgBr gives ( 110 ) cf. ( 121 ) triphenylmctluine (1:7220) -|- a-stUbene di- 
cldorule (3:4854) + biphenyl (1:7175) | 

[C with McbZu gives (122) isopropylbenzene (cumene) (1:7440).] 

[C does not react with Hg di-p-tolyl oven on refluxing in toluene for 300 hrs. (123).] 

(g) Hydrolyais to benzaldehyde: C nn bnilg. with 10 % K 2 CO 3 soln. gives benzaldehyde 
(1:0195); after acidification with IJC3 the l^enzaldehyde may be detected with fuchsin 
aldehyde reagent. (Dif. from pure benzyl chloride (3:8535) or pure benzotrichloride 
(3:6540).) 

O Benzaldehyde phenylhydrazooe: m.p. 156* u.c. |From C with 3 moles phenyl- 
hydrazine refluxed in ale. for 2 hrs. (55% yield (124)); note that from the mother 
liquor small amounts uf an isomeric (t) benzaldehyde phenylhydrazone, m.p. 154- 
155°, sre obtd. (124).] 

O Benzaldehyde semicaibazone: m,p. 219-220* u.c. (124). [From C (3.2 g.) with 
semicarbazide hydrochloride (4.4 g.) + Na 2 C 03 (2.1 g.) refluxed a few hrs. in alo. and 
the ppt. recrystd. from hot aq. (124); note that the m.p. of this prod, varies somewhat 
with rate of htg. cf. (1:0195).] 

3:6897 (l) limpricbt. .4nn. UO, 317-321 (1866). (2) Timmermans, BuC. soc. c5ifn. Bsig- *6» 
334-343 (1913) ; CmL 1114, 1 018. (3) Lecnt, Ann. aoc. act. Bnaelles B-47, 6 S (1927) ; Cent, IMl. 
H 905; C.A. 11, 4296 (1928). ( 4 | Scliiff. Ber. 18, 663 (1886). ( 6 ) Olivier, Weber, Bee. Crav. 

M, 880 ( 1834 ). (a) Lock, Aringer, MomUth. U, 157 (1932). (7) Lauer, J. pmfct. Oum, 
(2) in, 267 (1036). ( 8 ) Eharasch, Browu, J. Am. Chm. Soc. II, 2146 (1939). |9) Sutton. 
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Aw. 073-878 (1991). tlO) w BahMUMr, 2. fAtiO. CftM. fll M 

(1337). 

(ll) HnBiimM. VtnaeulaD, DeUoc»]r< Ste. irot. cMm. lit 17-r8B |1SJ AUnIhiI, too 

SetiiMldir, Z. rhyiik, CA«m. lit 34 (13) Xinii B«idv, Aw. ATom SetUoH Atad. An., 

13, 334-812 0333-38)1 Cmt lIMt 1 8301; CJL . », 3688 (1334). (14) Cotton, Mouton, Awi. 
oMm. (8) 38, 314 (1813). (15) " IntenwtioiiU Crhiod T^Um," Vtd. 1, p. 308 (lasiQ. (16) 
Brittw (to Dow Chom. Co.}, U-A 1,804,458, Miy 13, 1381; Cmt IMl, U 437: CJL. Mt 8888 
(1881). (17) Aina, Jbe. (rai. cAtm. 41, 28 (1323). (18) Lubn Onrk, J. Ant. Ckm. Soe. 4A 
1443-1458 (13m. (13) Van WlnUo. Smitli, J. Am. Oum. 8oc. O, 333-347 (1030). (3^ 
Arimtr, Lo^ ManaUi. 01, 331-833 (1983). 

(31) CnhiMin, Atm. 70, 33-40 (1849). (33) BmIm, Cwijit. tmA 101, 1674-1675 (1388). (28) 
Loth, Mldbulii,2cr. 17, 2546 (1804). (24) Homng, Baum, Air. U, 1918 (1908). (35) Kanpf, 
J. pnkL Cbm. (2) 1, 413-413 (1870). (26) Btaudinfor, Ber. IZ, 3976 (1803). (27), BuDhald, 
Aim. IM, 183-190 (1806). (28) Mejrm, ifonatiA. M, 723 (1015). (29) Colaon, Gautiar, Am. 
«Mii. (8) U, 21^ (1887). (3(4 Moyw (to Solvay Ptomm Co.), UB. 2,152,857, Mareh 28, 1383; 
Cant. 1m. n 1775; [CA. U, 5001 (1939)]. 

(81) Maaon, Smala, Thompaon, HVhaeler, /. CKm. Soe. IM, 3150-8157. (82) BeOatain, 
XnUbarg, Nnihof, Ann. Ill, 322-323, 327 (1868). (33) Bailataiit, Ann. 118, 330-341 (1800). 
(84) Conklin (to Solvay Prooeaa Co.), U.S. 1,828,858 -|- 1,828,859, Nov. 27, 1931; Cenl. 1881, 1 
1575; |C.A. M, 632 (1932)]. (35) Imperial CliendMd Indiiatrim, Ltd., and TVlmolar, Brit. 378A^ 
BapL 15, 1332; Cent. 1311, H 936; |C.A. 37. 3047 (1033)]. (36) The Selden Co., Swim 87,361. 
Jan. 17, 1921 ; Ctid. 1311. IV 354; not in C.A. (37) BOeaekan, Aec. inn. eMm. 11, 311-312 (1908). 
(88) Zdinaky, SefaerinK-Kahlbaum, A.G., (W. 478,084. June 20, 1929; CaiU. 1381, II 1216; C-d. 
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Gar. 121,223, June 3, 1901; CmU. 1381, II 89. (43) Franaan, Zhnnerniann, Ber. 41, 2011-2012 
(1807). (44) Ub, Bit. 81, 3060 (1903). (45) Buach, SiOve, Ber. 43, 1068 (1016). (46) Kalber, 
Bar. 58, 309 (1917). (47) Borache, Heimbuiger, Ber. 48, 457-458 (1915). (48) Buaeh, Wetir, 

/. pnU. Chem. (2) 148, 49-50 (1936). (49) Sehultie, Gar. 82,927, July 22, 1895; FriedUnder 4, 
143 (1889). (50) Sehultie, Ger. 85,493, Jan. 13, 1890; FrudUbider 4, 145 (1899). 

(51) Onpenheim, Ber. I, 212-214 (1869). (52) Makaraff-Semlianaky, Prokiu, /. prakt. Ckm. 
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1203 (1937). (73) Lauer, J. pndt. CAem. (2) IM, 252-257 (1035); (2) 141, 127-138 (1935) 
(74 Kliegl, Ber. M, 4039 (1007); 41. 2683 (1909). (75) Zinimernuum, Miillar, Ber, U, 097 
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(101) BadttliDd, B«dar, /«hL Aw. Chan. 17, 286 (1625). (UR) DSIlMr, (Joint, J. 
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(1983). (120) EUineboa, Fuaon, J. 4m. CAam. See- 85, 2900-2004 (1933). 

(121) Reyehkr, Bull loc. eMm. (3) II. 739-740 (1900). (122) Liebnuuui, Rar. II, OHR 
(1880). (123) Whitanora, Thurmu, J. Am, Chan. See. U, 1403, 1407 (1929). (124) BolUqiOl, 
Rer. 86, 066-670 (1926). 


8:6388 l,S, 8 -TBlCHLORO-a((mOR 011 BTBIL) CaHiOU 
propaub CH,a 

H»G-C-CHi 

da da 


ii- 

MSft) 


BJ>. 206 - 210 ° cor. (1) Ui^ ~ 1.481 (1) ig - 1.608 ( 1 ) 

87 ° at 0 min. ( 2 ) 


Cotorleai odorleee ml (2). 

(For fomiD. of C (together with other products) from (er-butyl chloride (3:704S) CSi 
eee (1); (ram 3-chloro-2-(ahliiromethyl)propene-l (3:8633) in ()H(ai by shaking with 

Cli/xi- a*® 12).l 

8:6118 (1) Rogcra, Nelson, /. 4m. CAem. Roe. 88, 1028 (1936). (2) Kleinlslbr, Rar. 81, U06 
(1928). 


lAB-TSlCHLOROBERZEnS C!h^l 


BJ>. 208* HJ>. 63* 

See 3 ; 1400. DaMon A: SoUde. 



CbHiCU Ball. V - 204 
Vi-(U8) 
Vs.(186) 


3:6346 a,l-l>I(mOROTOL1IEllB (31^ CrH^ Ball. V- 886 

a - 


B.B. 807-408* It m 109.(1) 
804-806* at TH mm. (2) 
61-68° at 8iiim.(B) 


- 1 J6M (8) 



8;68«HI;a855 


DIVISION B, secnoN I 


IFor |if«pn. of 6 from 2H)hlon>34iiiiiiotolueiie [BdL X11<*87D| XIli-(404)] via diaiotiia- 
titio and use of CutCli roaction (Him. quant, yield (2), 64% (8)} see in^e, rafa.; for fonnn. 
of C (together with other diehlorotoluenes) from toluene or o-chlorotolueDe (3:8245) with 
di in pres, of FeCh or M0CI5 aee (3) (41, from o-chlorotoluene + Ch + Al/Hg see (4).] 

(C with Gli in pree. of Al/Hg givee (70% yield (5|) 2,3,4-trichlorotdluenp (3:0425), 
m.p. 4r.] [C with Br2 at 180-200“ gives (8) 2,3-(iichlorobe^ (di)bn)inide (not isolated) 
which on hydrolysis with oonc. H2SO4 gives (71% yield (8)) 2,3-dichlorobensaldehyde 
(3:1480).] 

C on mononitration with oonc. HNOt |n| or cold mixt. of 2 pts. oono. HNOi + 3 pts. 
DODO. H1SO4 (2) yields 2,3-dichloro-4-nitrotoluene [Beil. V-332], ndls. from ale. + AcOH, 
m.p. 50.5-51.5“ (2), 51“ |6|; C on dinitration with mixt. of 7 pts. fumg. HNO| + 3.5 pts. 
cone. H2SO4 yields (2) 2,3-dichloro-4,6-dinitrotoluene [Beil. V-345], cryst. from AoOH or 
alo., m.p. 71-72“ (2|. 

C on oxidn. with alk. KMn04 (6) or with dil. HNO3 for some hre. in B.t. at 140“ (2| (6) 
yields 2,3-dichlorobenzoic acid (3:4650), m.p. 166“ (G), 163“ (2). 

C on Bulfonation with 2 pts. 10% oleum at 50“ gives (7) mixt. of 89% 2,3Fdichlorotoluene- 
Bulfonic acid<4 (corresp. sulfonyl chloride, m.p. 51-52“ (7), comsp. sulfonamide, m.p. 228“ 
(71) and 11% 2,3-dichlorotoluene8ulfonic acid-5 (comeBp. sulfonyl chloride, m.p. 87“ (7), 
oorresp. sulfonamide, m.p. 185“ (7)). 

1:1145 ( 1 ) Wynne. Groeves, Proc. CAem. Soc. 11, 151 (1S95). |2) Cohen, Dakin, J. Chm, 80c, 
It, 1128-1129 (1901). |3) Seelig, Ann. 137, 167. lOS (lKb7). (4) Hof. 2, pp. 1114-1117. (5) 
Cohm, Dakin. J. Chem. Snc. 81, 1339-1340 [1902). (6) Ref. 3, pp. 162-163. (7) SUvester, 
Wynne, /. cUm. Soc. ItM, 692-694. (8) Marvel, Overberger, ^en, Jolinaton, 8aunderb, 
Young, J. Am, CKm. Soc. 68, 861-862 (1946). 

C7HBa2 Beil. V - 206 
Vj-(162) 
Vr- 


.. i.mi (1) 

1.2519 (4) 

« 1.5490 (1) 

Farf.p./compn.diaRrainofRyBteiniC +2,4^ii)liIorntoluenp (D;62flO)Nep(l|;theputrdic 
oonts, 52% C and freezes about -38“ (1). 

[For prepn. of C from 4-chloro-3-aininotnluenp [Beil. XlI-871, XITi-(404)] by diasotiza- 
ticn and CU2CI2 reactn. (77% yield |5)) see (5) (6); similarly from 3-c}ilori>4-aminololuenc 
[Beil. XIl-989, Xll]-(436)] see (4| (3) |1|; from 2-cld()ro-4-methylphenol (3:6215) with 
PCIb see |7|; from salts of 3,4-dichlQrotolu6nMulfonic acid-2 or 3,4-dichlorosulfoiuc acid-^^ 
by hydrolysis sec (8).] 

[For fonnn. of G (42% together with 58% 2,4Kiichlorotolucne (3:6290)) from p-ohloro- 
toluene (3:8287) with CI2 in pres, of Fe see (l);lor formn. of C (together with other isomers) 
from toluene with CI2 in pres, of I2 (Of (10) or oS M0CI5 (11) (12) or with SO2CIS at 160“ (13) 
see indie, refs.; for formn. of C (together with other isomers) from m-cldorotoluene (3:8275) 
or p-ehlorotfduene (3:8287) with Cb in pres, of Al/Hg see (14).] 

[C with d] in pies, of Al/Hg yields exidusively (15) 2,4,5-trichlorotoluene (3:2100), m.p. 
81*62“ (15); C at its b.p. treated with d2 yidds (16) (5) (17) 3,4-diGhlorobenaBi diohloridc 
(8:6876), b.p. 257^ 


3:6385 a,i-DlCHLOROTOLIJE]!fE CHs 



BJ. F.P. 

207-808.1“ cor. at 770 mm. (1) -16.0“ (1) 

808.3^208.8“ at 745.6 mm. (2) 

205.5-206.5“ (3) 

200.5“ U.C. at 741 mm. (4) 



UQmoB wrm of > i.i« 


a:6UM«flW 


C on aoDonitratioD with mixt. of 2 pte. oooo. HNOt + 4 pte. oodo. H ^04 yiekh 46| (IS) 
S^cfahro-e-iiiirotolueiie (Beil. V-3311, mils. Irokn ak. + AoOHp m.p. (6) Ul^)i 
Sa^ (20); C cm dinitratioo yields (6) 3,4^1idd(iro-2f6-dhutiiitdum [Beii. ndb. 

from AoOH, m.p. 91.(HI2.5'' (0) (19). 

C on wddn. (2) with CrOi (9) |l0|j with KMnOi (21), or with dil. HNQg in at. at 
ISO** (4) (6) (S) yields 3,4rdichloTobouoic add (3:4925), m.p. 206^ 

[C on Bulfonation with f umg. HsSOa yields (6) 3,4-diohlorotolueDe8ulfomc acid'4 (eorrmp. 
BuUonyl ohloride, m.p. SI" (6), 82” (22), correap. sulfonamide, m.p. 190-191” (6), 189” (22)); 
note, however, that the isomeric derivs., viz., 3,4-dich]arotoluene8ulfQnyl chlaride*2, m.p. 
49” (8), and 3,4-dichlorotoluenBBulfoDamide, m.p. 186” (8), have been independently prepdj 

|;6IIS (1) Wahl, Compe. rend. M, 2161-2163 (1936); BvU. toe. ehim. (6) i, 344-349 (1937). 
(2) Kraay, Rtc. trav. cKim. 48, 1085, 1000 (1930). (3) Wynne, J. Chem.,iiac. il, lD5(m060 
(lB02). (4) LeUmann, Kloti, Xnn. 211, 312-314 (1885). (5) Ruegli, Zoeslin, Lanai ITdv. 
Chim. Aeta 21, 1248 (1038). (6| Cohen, Dakin. J. Chtm. Soc. 79, 1133 (1001). (7| Sehall. 
Dralle, Ber. 17, 2635 (1884). (8) Wynne, /. Chem. Soe. IIM, 702. 705. (0) Beflatein, Enhl- 
berg, Ann. 146, 310 (1808) ; 152, 224 (1800) . (10) Beilatein, Ann. 171. 283 (1875). 

(11) Aronheim, Dietrich, Ber. 8, 1402 (1875). (12) Schultz, Ann. 187, 203 (1877). (13) 
mi, Eberhard, Ber. 21, 2942 (1893). (14) Ref. 0, pp. 1117-1118. (15) Cohen, Dnldn, J. 
Ckein. Soc. 81, 1343 (1902). (16) Beilatein, Kuhlberg, Ann. 150, 201 (1860). (17) Booth, Elny, 
Burohfield, J. Am, Chem. Soc. 57, 2068 (1935). (18) RuRgli, Zaedin, Hdo. Chim. Ada 19, 437 
(1030). (19) Cohen, Dakin, J. Chem. [Soc. 81, 1340 (1902). (20) Kenner, Tod, Witham, J. 
Chem. Soc. 127, 2348 (1025). 

(21) Bornwater, Holloman, fiec. Inn. elm. II, 228>220 (1912). (22) Silvester, Wynne, J. 
Chem. Soe. IIM, 602. 

3:6370 HB3UCHLOROPROPENB 


B.P. 

209-210” at 760 mm. (1) (2) 

129-123” at 50miiL(l) 

09” at 16 mm. (2) 

Oil with fragrant odor. — Insoluble aq. 

[For prepn. of C from svm.-heptachloropropane (3:6860) by loss of HCI in presenoe of 
AlCb in ecu at 60-70” (83% yield) see (3); from a 8 ym.-h 0 ptachloropropane (3:0200) by 
htg. at 250-420”, eapecially in presenoe of ZnCls or CuCl (4) (with latter tetrachbraethylene 
(3:5460), is also formed (4) (5)), or by htg. with alp. KOH at 50-60” (90% yield (6)) (1); 
from heptachlorcHi-butyraldehyde [Bcil. li-(346j] by apin. of 2 moles NaOEt see (7),] 

C with AlCls -I- 1 mole trichloroethylene (3:5170) in CIH2C12 (3:5020) or CHCli (3:5060) 
at 30-37° gives (82% yield (6)) l,J,2,3,3,4,5,5,o-ni>uacli1oropentene-1, colorless hq. with 
oedar-Iike odor, b.p. 128° at 2-3 mm., 86” at 0.2 mm., » 1.812, — 1.6703 (6); with 

excess trichloroethylene (3:5170) prod, is mixt. consisting exclusively of two dodecachloro- 
heptenes, CrHsCUs, one m.p. 94-^”, the other, m.p. 58-62” (6). 

C with AlCla -|- 1,2-dichloroethylene (3:5030) in CHsCU soln. yields (8) ajsingle 1,1, 2, 3,-^ 
3,4,5,&<H!tachloropentene-l, b.p. 145-147” at 11 mm., 113-113.5° at 2 mm., D|i ^ 1.749, 
tid - 1.5607 (8). [This product with cone. HaSOi gives (80% >icld (8)) a mixt. of penta- 
ohlorobutenecarboxyliG acids (8).] 

6 forms with AlC^ at 80” a yel. cryst. sddn.-prod. sparingly sol. in CCI 4 but regenntiog 
C upon treatment witli aq. (8). 

C cm oautious warming with cone. H 2 SO 4 (9) (10) (2) (11) or on boilg. with an aqueous 
suspension of BaOOi (2) yields a,/ 9 ,/^trichloroacrylic add (3:1840) spar. sol. cold aq., eas- 
aol. hot aq., pr. from 0%, m.p. 76” (2). 


a 

to-(!:= 


Cica. 


C1,0-C=CC1, 

= 1.7652 ( 1 ) 


iLI- 200 

Ii-( 88) 


1.5001 (1) 



OIVIBION S, tBOTUm t M 

6 do* lot add fitu UOK bat C in nmligliit oddi Cl| yUdim <10| oetMUoniinpiM 

C irilih ida NoQEt yidd* |1) triatiiyl drtlk»a^A/)-triidi]omaylate^ b.p. 286-2S7*, <• 

1.2188k <4? ** l-dB40 (1). {lUi ertko eater on ht(. with 2 toIb. oonc. HCl yielda (1) ethyl 
^AMiiddonaoiyUte, b.p. 123-194*, dP - 1.8740, nS! - 1.4889 lU, lAidi eea be 
hydmlyaed by oonventiond methods to a,d,d-triiih]omBciylie add (see ab^).] 

•:IIM U) S^eh. Ann. W. 814-316 (1807). (2) BDewkn, Duiardia, Sec. tra*. dUm. a, 
09-100 U91S). 13) 1^. Sec. (rat. eMm. M, 381-232 (1038). (4) BOmekMi, van te Bdwar, 
de Vooft, See. (w ehim. 14, 78-08 HOIS). (8) BOankaD, See. bm. ehirn. 41, 467-468 (1018). 
(0) Nm, Jttc. bve. eMm. 87, 661-668 (1038). (7) BBamkan, fidummel, See. (re*. cMn. a, IK 
(1013). (8| Ftina, See. (re*, dim. a, 781-7a (1M7). (0) Friu, Oer. ai.080, Jiily|i8, 1913; 
CM. UU, U 804. (10) Prim, J. pnkt. Chem. (2) », 418-118 (1014). 

(11) BOeadan, Conritra, See. tm. dim. 14, 170-lM (1018). 


8:6878 Dl(TBICELOKOVim) ETHER CS Cl Cfid, 

ao=A-o-i-c(3ii 


BeiLI-7iU 

li- 


&P. 810* (1) 0? - 1.854 (1) 

[For prepiia of C from deoachlorodiethyl ether (3:1676) by treatmoDt with alo. IU3 

C with Cl] in eimlight edda 2 moleB halogen yielding (1 ) decachlorodiethyl ether (3 : 1676)j 
ffl.p. 69”. 

C with Bn in sunlight adds 2 mcdes halogen yielding (1) bis-(a,^-dibromfHi|/9,/S^triehloro- 
ethyl) ether; m.p. 06” |1). 

IjMI (1) Malaguti. Ann. ckim. (3) 1$, 19-28 (1846). 


3:6875 ETHYL 7 -CHLOROACETOACBTATB CeHvOiCl 

(Ethyl r^oro^keto-rip CHr-C— CH»— 0=0 

i j 'io 

BJ. F.P. 

*16* dec. (1) -5* (2) (9) Ztf - L2167 (4) 

868* dm;. (2)(9)-8*(l) 

117-118* at IT mm. (3) uP • 1.8176 (4) 

lor at 14 mm. (4) 

105* atllmm. (2) (9) 

108* atUmm. (1) 01' - 1.8188 (4) 

108* at 18 mm. (19) 

98-08* at I mm. (19) 

80* at Smm. (19) 


Baa.m- 603 
mi-(883) 
llIb-(486) 


tiS - 1.4646 (4) 

1.48468(1) 


^ ]iSm aim a6l^i»<UoniaodModi(t (3:6207).) 

Colotlam liiDind liq. whidi aoon tuna ydW (4). — Almoat insol. aq. but Diaeible with 
fftw4 etf. Bohwiita. — [Note that purity id material of earlier workeia (8) baa been aerioualy 
qwrtiODBd (2).] 

Pbr prapn. of C from aoetyllcetHie Onteue dimer (6) (7)) by eonvereian with CU to 
T-eUeraaoetaaaetyl diloiide (3:90B8)aiidreBatn. ofthelBtterwiAeMemBbe.£tOHatO* 
see (8)1 from ethyl chkraeetate (8:6700) (2 moke) with Mg (1 mole) in dry ether oontg. 
Bg(% (50% yield (1)) cf. (19) or with Mg in dry otlxr eontg. It (36% yield (4)) or with 



m uKisiBa wrm sf > t» aHnm 

iU/Bg 1ft pM q( a tone rf EtOH ^ m indie, refi.'; from eUoroMeUUiyde 9:720) 
with etM diamoetate m (6>; from ethyl [Befl. UMIQ, 

nii-ao)] by eareful oxidn. wHh KiCr^? + H|90< (poor yMd) m (9).] 

Cj Oft bydnlyeia with aq. HCl for 3 hn. undergoei ketomo a|dittiDg yiekEog (1) ofahinh 
Metooe 9:M26) + COi + EtOH (note that tlus does not distiiigiiidi 6 from ethyl 0 »- 
chloroaoetoaoBtate which yieldfl same produete). 

[C with flk. NaOEt at 100 " undergooB bimolecular GondeiiaatKin with lorn of 3 BC3 
yielding ( 10 ) diethyl eucdnyloBiiocinate [Beil X-^, Xi-(434)], m.p. 125-06" (10); 
thifl euno oondenBation is abo effected by other alkAlinn egentBi e.g., eodiiinL phenolatef 
dff. aq. NaOHj NH 4 OH, NHs in ether, KOAc alone or in pm. of or CaH#, diethyl 
eodiomalonate or MeiNH in CsHa, or K phthalimide ( 10 ).] 

[C with ethyl orthoformate (1:3241) in AoiO refluxed for H hr. ppte. on oooling (45% 
yi^ ( 11 )) ethyl r^hloro-a-ethoxymethylene-aoetoaoetate, oolorlem ndk. from ale. or 
CiBa m.p. 38" ( 11 ).] 

Note tiiat C is capable of displaying keto-end tautomerism as is shown by the foUowing 
reactions: 

C with FeCli eoln. gives red cdoration (1) (4) (9) (19); C oonts. 10.0% enol, but 4% Boh. 
of C in ether oonts. 53% enol. (19). 

C forms a series of metallic salto of the enolic form; these are in general insd. in aq. but 
soluble in org. advents: e.g., CuCCeHilOsCl)^ (from C on shaking with aq. Cu(OAo)i), 
green ndls. from CeHi, m.p. 168r-16g" dec. (9) (4) cf. (19), 167.5" dec. (1), 163" (9); 
(OsHsOiCDa (from G shaken with aq. MgSOi 4 NH 4 OI), m.p. 170" ( 1 ); Zn(G|HAC3)i 
(from C on shaking with NHiOH/ZnSOi), m.p. 121 " ( 1 ); Ni(CoHBOsO)i (from 6 on sKalring 
with Ni(OAo )2 + NH 4 OH), m.p. 131-132" ( 1 ); other metsls behave similarly (1)» 

C couples with diaxonium salt solns. in pres, of NaOAc yidding the cDnesp. a-(aryl* 
hydraxones) of ethyl r^ldoFo-a,/9-diketQHnf4)utyrate (ethyl 7 -diloro-a-(Bry 1 aio)ao 0 to- 
Boetates (cf. dif. behavior of isomeric ethyl a-chlorosoetoaoetate (3:6207)): e.g., C with 
bensenedisxonium chloride sdn. in pres, of NaOAe at 0 " gives ( 12 ) (13) ethyl y-ehlao-p* 
keto-a«phenylhydrazono-fi-butyrate, sparing sd. yel. ndls. from ale., m.p. 93-03" (12) (13), 
92" (14) (note that this prod, on htg. with dc. KOAc Inses HQ and ring-doaes to 6 -oaib» 
ethoxy- 4 -hydroxy-l-phenyipyrazde, colorless pr. from ale., m.p. 85" (14) (15)); dmilarly 
C with p-nitrobenzenediasonium chloride soln. in pres, of NaOAc at 0" gives (16) ethyl 
Y-chloTo-a-(p^nitrobenaeneazo]acetoaceUte, yd. ndls. from ale., m.p. 135" (16) (note that 
this prod, with hot ale. KOAc loses HCl and ring-doses to 3-caibethoxy-4rhydrosy-l- 
(^nitro}phenylpyrazole, colorless ndls. from AcOH, m.p. 220" (16). — [For aDslogouB 
reactions of C with numerous other diasonium salts see the papers repvesented fay (16) 
(14) (17).] 

C with thiourea on warming in ale. for 4 hn. loses HQ and ring-doses yidding (0) ethyl 
(2-BminothiasdyM)acetate, oolorless ciyst. from CbH(, m.p. 94" (18), 74" (9) (one of these 
is probably a misprint for the other). 

1:096 (1) Hamd, ffuZI. toe. chim. (4) 29, 390-402 (1021). (2) LespieBu. Butt. toe. ehm. (4) 
9, 31-33 (1011). (3) Hurd, Abernathy, J. Am. Chim. Soe. 0, 1147-1148 (1940). (4) Almaii-* 
drow, Bor. iM, 1021-1024 (1913). (5) Scfalotterbeck, Ber. IS, 2570-2571 (1909). (6) Boose, 
Ind. Er\0. Ckom. U, 16-22 (1940). (7) Hurd, Williams, /. Am. Chm. Soe. 5ft 962-068 (198(9. 
(B) Fioha, Doht, Wdsl, MamOth. 27, 1245-1249 (1906). |9) LespieMi, Butt. loc. ehm. (8) U, 
468-464 (1005); CompL rend, 118, 422 (1904). (10) Soiumdet, Courous, Butt. toe. ehim. (4) 
n, 402-106 (1921). 

(11) Benary, Ebert, Ber. 5ft 1307-1808 (1923). (12) Favrd, CompL rood. U5, 196 (1907), 
(13) Fhvrd, Frevost, Butt. mc. cWm. (4) 49, 245-246 (1031). (14) Chattawsy, 1^, Free. Jky. 
ffee. lofidvn A-ISI, 492, 497, 501 (1032). (16) Wdff, Am. 91ft 15 (1900). (16) Ghattiway, 
Adiwerih. /. Chm. Soe. 1191, 1146. (17) Chattaway, Lye. Froe. Bay. Soe. Lmuhn J^Uft 



8t6875-S;6880 DIYISION B, MX:friOK 1 M 

SM-SM (IMS). UB) StMida, Atm. Ml. 80-31 (IMl). (13) Arndt, Lotim, Cvwuuk, Bn. 
/bwW wiit. JiteiiM B-A. 138-183 (1343); C.A. M, 1883 a343). 


rfil-o^B^lCHLOROPROPlOinC ACID CiHACili 

<!a (!a 

BJ>. HJ>. 

210” il. dec. It 762 mm. 49-50” 

(See 3:0855. Dwiaion A: Solidt. 


2,6-DICHLOROPHENOL 


OH 

O’ 


ai 

B.P. 211” at 744 mm. MJ^. 58” 

Sse 3 ; 1190. Divinon A: Solids. 


CMXJk 


M'DICHLOROPHBNOL 


CiH40C1i 


B.P. 211* 1I.P. 45‘ D? • 1.4728 

iSm 3:0900. Divuion A; Solidi. 


Ban. Jl- 982 
ni-Clll) 
Hi- 


BeRVI- 188 

vii-(ioa) 

Vlk-(178) 


Ban. VI- 189 

VI|-(103) 

Vlr(17B) 


- 1.1729 


8:6880 ETHYL a,aA-TRlCHLORO-n-BirnRATB CiHgOiCIi 

Cl 

CHt.CH-(l)-COOC)H( 

(!;i <!a 


BaU. n - 281 

n,- 


BJ. 212’ ID 

174.2’ cor. at 2n HUL (2) 
101.8’ at 17 mm. (3) 



1.3094 (2) 
1.3138 (2) 
1.3183 (2) 


{For prepn. of C from oE^ai^-trichlonHb-butyrk acid (3: 1280) in EtOH with 10% eonc. 
HfisOi in a.t. at 100° for 3 days see |2>; note that the acid esteriOea with difficulty and 
attempts to use the diy HCl method give only very poor yields (2).] 

C with Zn dust in moist ether loses HCl giving (almost 100% yield (3|) ethyl oHihloro- 
eratonate (3:8523). 


lidlM (1) Judson, Bar. t* 787 (1870). (2) Perkin, J. Chem. 5oc. lib 424 (1894). W Miohsel. 
Behulthess, /. prdbt. Chm. (2) 41, 504-506 (1801). 



867 


UQVIDS 171TB Ijf > 1.16 S;M!0 

8 :M 00 o-CSLOROBBnRL CBLORXDB OrH^Gli 

HtCl 

B.P. 81B-214'’ (U 

ICM-IO?** at 88 mm. (2) 

lOB.0-108.8” At 85.9 mm. (3) 

110*’ At 84 mm. (4) 

04‘ At IB mm. (5) 

96-08’’ At UmiiL(4| 

d4r95’ At 10 mm. (6) 

84^86” At a mm. (4) 

[For prepn. of C from o-chiorubenzyl aloohol [Beil. V1444, VIi-(222)l with FGU (7| or 
with SOGli + pyridine (5) see indie, refz.; from o-chlorotoluene (3:8245) with PbCU.- 
2 NH 4 CI ( 1 ) or with Cl] (8) (9| in ultra-violet light (4| see indie, refs.; from benzyl cUuride 
(3:8536) with Gli aee (lOM 

[For oondenz. of C with p-chlarophenol and use of prod, az anti-moth prepn. aee (11); for 
uae in prepn, of condenaation prod, with aulfonated phenol aee (12).] 

[C with phenol in toluene yidda (13) 2-((H:hlorobenzyl)phenol, b.p. 146-151° at 3 mm. 
(benzoatep b.p. 173^176° at 2.5 mm.)p and o-chlorobenzyl phenyl etherp b.p. 140-145^ at 
2.5 mm.; C with 2;4rdichloropheaol (3:0560) in toluene yields 2-(o^orobeniyl)4,0- 
dichlorophenol, m.p. 59.5-60.5° (benzoate^ m.p. 81-82°), and o-chlorobenzyl 2,4-dicbloro- 
phenyl ether, m.p. 61-62°.] 

[C with phend + AlCli yields (13) 4-(o-chlorobenzyl)phenol, m.p. 68-69° (benzoate, 
m.p. 64.5-65.5°), and 2- (o-chlorobenzyl )phenQl (see above); C with 2p64ichloroplienol 
(3:1595) + AlCb yidda (13) 4- (o-chlorobenzyl )-2,64ichloroph^ol, m.p. 86.5-87.5° 
(benzoate, m.p. 86-87°).] 

[C with Mg in 10 molea dry ether givea (60-75% yield (4)) cf. (25) o-Cl.CiHi-CHiMgCl 
(particularly aenaitive to air oxidn.) ; thia with QO% followed by acidification or with methyl 
chloroformate (3:5075) followed by hydrdyaia yields (4) u-chlorophcnylacetic acid, m.p. 
94^95° (3:2640); the R.MgCl cpd. with phenyl isoc 3 ’anate as directed (22) for p-iaomer 
ahould yield o-cUorophenylacetanilide [Beil. XII-275]. m.p. 140° cor. (23), 138.5° (24), 
although this method has not been apecifically reported for C; the RMgCl cpd. with HgCli 
givea (25) o-chlorobenzyl HgCL, m.p. 111 °, or with HgBr] givea (25) oHdilorobenzyl 
HgBr, m.p. 128°.] 

[For atudy of behavior of C with NaOEt see (14) (7); for study of rate of reaetion of C 
with Lil, Nal, or K1 ( 6 ) (5) or with NA 2 SO 1 ( 2 ) see indie, refs. ; for study of add hydrdyaia 
of C in various solvents aee (5); for reaction of C with KCN yidding o-cUorobeiizjd i^anide 
(wUch on hydrdyaia gives o-chlorophenylacetic acid (3:2640)) aee (15) (16); for behavior 
of C with cdluloBo (17) or sodium cellulose (IS) see indie, refs.] 

C refluxed 4 hra. with hexamethylenetetramine (1 mole) in 60% ale. soln. yields (19) 
tHdilorobensaldehyde (3:6410) q.v.; C htd. in xylene with p-mtrophenylhydmziiie yields 
(20) o-chlorobenzal-p-niirophenylhydraaone, m.p. 241° (20). 

C on moDonitratioD with 1.2 pta. fumg. HNOi at 30-40° gives (35% yidd (21)) 2-fiblonh 
5-nitrobenzyl chloride, pr. from ale., m.p. 66° (21). 

fi:8ii8 (1) Seyeweti, Trawlti, Cempt. rend, lii, 241 (1003). (2) Sprung, J. Am. Chan. Soe. 68. 
1640-1649(1030). (3) de Bruyne, Davis, Grou, Am. C6em. Soe. 66. 3038 (1033). (4)AuBtm, 
Johnson. J. Am. Chm. Soc. 64, 657 (1032). (5) Bennett, Jonee, J. Chen. Soe. III 6 , 1816. (6) 
Conant, Hueeey, J. Am. Chen Qee. 47, 486 (1025). (7) Olivier, Aee. trat. cAim. 41, 308-300 
(1021). (8) Jqm, j. Chan. Soe. 1811, 1830. (0) Zdinslty & Schering-KaUbauin, Ger. 478,084, 
June 20, 1020; Ceni. Itll, 11 1216. (10) Olivier, Ase. Cm*, chim. U, 410-421 (1921). 
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DIVISION H, SBOflOH 1 


SitMMrMlB 

|U) Wdtar, Bmf (telXl.). On. SttOV, IWj Oxifc IMli I MU. fU) LO, Brit 

«M.m Osk. 31, MW; Curt. UNb 1 SM; Brit. 831,Ma Nov. W, MW; Cm(. WM, 1 1330. |1B) 
Bwtort, GhiOa, Cbn. HMdW. Wirm. Bam, Mate, J. Am, Chm. Aw. H, 4e3IMM3 (1088). 
(Uj Bramea, RoHiibiri, J. pratt. Ckim. (3) ttl. 888-884 (1081). (U| Canoado, Blimrin, 
/. aU. Chm. 88 , 2W (1988). (M) Mahiur, /. pnrisl. Chm (8) 08 , 664-S5S (100(9. (17) 
NiatbanuiMr, KOoIb, CfBuIoiadhaat. 10, 301-305 (1930). (18) Ball, Hibbart, Cba. J. BtuanA 1, 
OBl-WO (lOW). (19) Mapar, BaiUah, Ann. 417, W (1018). (30) Biiwh, Ltni, /. prnU. Chm 
(3)141.313(1088). 

Ul) Mriubrimar, Smmaimanii. von Kammir, Ana. 448, 33&-326 (M3Q. (33) UndtniDad, 
Om Am. CAam. iSae. 80 , 3117-2110 (1084. (33) Jank^, Richardaon, /. Am. Chm Sat. 
m, IBM (1083). (34) Mahnar, J. praU. CAam. (3) ajt88 (1100). (35) Ware, HIxod, J. Am. 
CAam. Bat. 00 , 1388-1383 (1838). 

S:6410 o-CHLOROBElIZALDBHIDB C;HiOa BaiLVll-SBS 

^ ysHo vn-da*) 

U. ]|J>. 

Bia-au* (1) 11’ (4) - 1.351B (6) nff - 1.M70B (6) 

(2) (14) 

a09.7-!811.7‘ttTMiiuiL (3) 

208*' KtTttiiiiiL (4) 

200-200** cor. It 740 mma (5) 

BOaO-OO-O” It ISmiiL (3) 

Oil, volatile with Bteain. -- C often contains o-chlofrobeniyl chloride (3 ; 6400) as impurity 
(7). — C vmy easily ondised in air (probable cause of variant constants). — C yields 
NoHSOi opd. (15) (21). 

(For prepn. of C from o-chlorotolueDe (3:8245) with MnOs + H 38 O 4 ( 6 ), or PbOa (24% 
yi^ ( 21 )), or CrOjCl] in CCI 4 (9) or CS| ( 10 ), or via halogenation to o-oblorobeiusa] 
(di)ohloride (3:6625) (5) (12) or o-chlorobenaal (di)bromide (11) and sulisfNiuent h.ydrolj'Bis 
with fumg. H 1 SO 4 ( 11 ) ( 12 ) ( 1 ) or anhydrous oxalic ac. (14) see indicated refs.; for prejm. 
from o-nitrobenaaldehyde via (Huninobenxaldehyde see (12); from o-ohlorobenzyl ale. by 
dehydrogenation with CuO + dinitrobenzene in quinoline (86% yield) see (13); from (h 
ehlorobeniyl chloride (3:6400) with hexamethylenetetramine sec (2); from o-chlorobenzoyl 
chlnride (3:6640) by cat. reductn. (70% yield) see (15): from o-chlorobenzylaniine with 
fonnalin + hexamethylenetetramine see (41); for other misc. methods see Beil. YI1-233|. 

C with CiOi (16) or KMnOf (2) oxidim to o-chlorobenzoic acid (3:4150), m.p. HV. 
[For study of auto-enddn. see (17).] on cat. hydrogenation gives (yield: 96% (18); 
50% (19)) <Hshlcirobenz3*l ale., m.p. 69* (19), 64r65* (18). — C with cone. alk. undergoes 
CBanizitfo reaetn. (for study on dioxane soln. see (20)) although presumable products, 
o-ddorobentyl slo. and o-chlorobenzoie add, have not (by this reaetn.) actually been 

C with dil. ale. KCN for 4 hn. at 60* gi^ (21% yield (22)) 2,2'^diefalorobenzmn, m.p. 
63-64* (22). —C with KCN + HQ yields o-chloromandelonitiile which on hydrolysis 
with HQ gives iKhloromandelic add, m.p. 84-35* (23). 

C on htg. with NaOAo + Aafi for 8 bn. at 180-200* underf^oes Ferkki reaetn. giving 
(71% yield (12)) o-ehlorocinuunia add, m.p. 211* (12). [This with Brt in CHQi 
(24) iHshlonieinnaiiuc add dibrcmidei m.p. 183* (24).) — C + malonic add + pyridine 
gives (38) aim. quant, yield of p^hlnrodnnamic ac., m.p. 211-212* (31). (In abs^ of 
pyridias reaetn. gives 93% yield o^orobenialmaloiiio add, m»p. 102* (37).] 

C on monooiMson as speeified (26) gives 2-ehloro>54iitro^sald^d^ tryst, from 



mi umoamm ii^>hu iijMtfi 

ffi.AdOa,»9-n-TB*(3St,Wm. [QbDiiM,m.|^ 147-14^ |26»;««rap.idd,3<«^^ 

5Htii1aidbetaM^ acid, iii.p. 165* (26|.| 

e in ale. waited at Sfr^* for 2 hia. with (NHiMX)! + KCN aa dnaotad (37) «iM 

5- ((Hdilorapheny])liydantdii| m.p. 175.7-176.1* eor. (87). 

[t with hydracine sulfate gives (91-05% yidd (40)) indilonibenialdajiiie, m.p. 148.5* 
eor.i but C with hydraiine hydrate ^ves (M% yield (tt)) cMililcirDbeitiBldehyde byihaite 
m.p. 88*34*, b.p. 16^170" at 14 mm.; note that latter on Wolff<-KjBhBer nduetioii g pv aa 
(35-62% yield (40)) <HihlorotdueQe (3:8245).] 

(0 o-CUorabBiizaldiizinie (anti form): pr. from ale., m.p. 75-76* (1) (27). (Ate 
C + NHsOH.HCa + NasGOi (1); the sym. isomer has m.p. 08-102* (^), 101-168* (7).l 
(0 o^Shlonibeiualdehyde phenylhydnxiiiie: m.p. 86* (29), 84* (39). 

O o-Ghlorobenzaldehyde p-attro^enylhydrazone: or. pi., m.p. 249* (80) (31); br. 4 ed. 

ndls., 241* (32); red ndla. from ale., 237-238* (13). 

(0 o-GUonibeiizaldehyde 2,4-diiiitxophe&ylhydraame: or .-red. ndls. from s^ylene, iBpP. 

209* (33), 213.6* (34) 2or (41). [Use in dein. of C (11).] 

O o-Odorobenzaldeihyde dimethime; ndla. from ale., m.p. 199* u.c., 205* oor. (W. 

[Corresp. anhydride, crysi. from ale., m.p. 224-226* cor. (35).] 

(0 o-Cblorobenaaldehyde semicarbszooe: Ifts. from MeOH, m.p. 220-230” (36), tbls. 
from pyridine, m.p. 225-226* (0), 226* (42). 

1:6416 (1) Erdmann, Schweehten, itnn. M, 55-58 (1890}. (2) Mayer, Enriidi. dfin. 417. 
78 (1918). (3) Kfihovec, Kohlrausch. Z. phyaik, C5em. B-JB, 138 (1037). (4) Hoecliiter Firl^ 
wwkfl, Ger. 207,157; CeiU. IMO, 1 962. (5) Aaing^r, Look, Monatak. 333-334 (1983).’ (6) 
von Auwera, Ann. 438, 166 (1921). (7) Brady, Coaaon, Roper, J, Cham, Soc. 137, 3428-2429 
(1025). (8) GOliard, Monet, Cartier, Ger. 101,221; Cent. tSm, I 960. (9) Law, Pvkui, J. 
Cham. Boe. U, 1636 (1908). (10) Stuart, EUiot, /. Chm. Soc. 51, 803 (1888). 

(11) Eitel, Lock, Monatah. 73, 388-389 (1039). (12) B5ck, Lock, Sohmidt, ATonolaA. H, 406 
(1034). (13) Zetache, Zala, Hda. Chim. Ada I, 288-200 (1026). (14) Erdmaiui, Einfahoff, 
Ann. M7, 368 (1888). (15) HoBennmnd, Zeteche, Bar. 64, 436-437 (1021). (18) Henry, Bar. i, 
136 (1869). (17) van der Book, R&s. true. chim. 51, 411-413 (1032). (18) Carothen, AdaiUr 
J. Am. Chem. Soc. 46, 1682 (1924). (10) BoaBomund, Jordan, Her. 58, 162 (1925). (2Q) Eitd, 
Lock. MonaCik 73. 407 (1930). 

(21) Olivier, Weber, Sec. trav. chim. 68, 881 (1034). (22) Wouaberger et al., Ann. 478, 126 
(1930) ; J. Chem. Soc. It85, 226. (23) Karrer et al., Hdo. Chim. Ada 4, 144 (1921). (34) Will- 
Btaedt, Bar. 84, 2690 (1931). (25) Hodgeon, Beard, J. Cham. Soc. 13M, 151. (26) Erdmann, 
Ann. 178, 153-154 (1892). (27) Brady, McHugh. J. Cham. Soc. 136, 551 (1924). (26) Befamd. 
Nieoaeu, Ann. 368, 400 (1892). (29) Fiobter, Frohlich, Cent. 1888, II 427. (SO) Gfaattaway* 
aemo, /. Cham. Soc. 138, 3059-3060 (1923). 

(31) Hodipon, Beard, /. Soc. Chem. Ind. 45, T 91-93 (1926). (32) Buaeh, Lang, J. pnOt. 
Chem. (2) 144, 312 (1936). (33) Blanksma, Wacksr, Bee. traa. ^tm, 55, 658 (1936). (34) 
Ferrante. Bloom, Am. J. Pharm. 185, 381-384 (1033). (35) VorlAnder, Z. anal. Chem. 77. 385 
(1029). (36) Hendemon. Heilbron, /. Chem. Soc. 187. 1740 (1915). (37) Henae. Speer. J. Am. 
Chem. Soc. 84, 522-623 (1942). (38) K. C. Pandya, R. B. Pandya, Prod. Indian Acad. Sd. 
14-A, 112-122 (1941); C.A. 18, 1590 (1943). (30) HarviU, Herbat. J. Qrg. Chm. 8, 38 (1944). 
(40) Lock, Btach, Bar. 18. 1253-1255 (1943). 

(41) Gnymore, Davies, /. Chem. Sac. 1845, 293-294. (42) VogBlaang, Bee. ta. Mn. SB, 

6- 11 <1043): C^, 88 , 1394 (1946). 



DIVISION B, SEOnON 1 


ETD 


S!6U0 U^TBICHLORWQIZBnB 
(iiiuviii.-triotilonbeiuMie) 


Cl 


QiHiCai 


BdLV-204 

Vi-(11W 

Vi-dW 


913° cor. 

MJ. 

(1) (J7I 17-18* 

(8) i 

919.9-913° 

(2) 

17° 

<71 (9) 

919-913° 

(3) 

16-17° 

14) 

911° GOT. at 748 mm, (4) 

16.6° 

(10) 

910° 

45) (5) 

16.6° 

(11) (12) 

906° 

(7) 

16° 

(1)(3)(13) 



14.5° 

(14) 


rf. (7| 
nff . 


1.5524 (151 


For thermal anal, of mixta, of G with 1,2,3-trichlorobenaeDe (3:0990) or with lj3,5- 
trichlorobenaene (3:1400) we (10) (the eutectic of C with the former conta. 71% C and 
melts 2.7° (10)); for m.p./compn. data on ternary mixt. of C with the other two iaomciB 
see ( 10 ). 

[For lue of C in mfg. of elec, insulating material see (16).] 

(For prepn. of 0 from 2,4-dichlciroaniline [Beil. XIl-621; XlI]-(309)] (1) (11), from 2,5- 
diehloroaniline [Bod. XU-625, Xlli-(311)] ( 6 ), or 3,4-dichlornaniline [Beil. XIl-626 
XIIr(311)] (1) via diazotization and use of CusCls reaction see indie, refs.; from 4-chloro- 

l , 5 -diBininobenzene [Bell. XllI-53, XIII|-(15)] via tetrazotization and use of OujCls 
reaction (62% yield) ace (17); from p-dichlorol^zene (3:0980) with 82 CIS in SO|Ch + 
AlQi (58% yield C) see (3) (18).] 

[For fonnn. of C from 2,3,6-trichlorobenzaldphydp (3:2287) by KOH fusion ( 88 % yield 
(4)) or from 2 p 3 , 6 -trichloroacetophenone by KOH fusion (82% yield (14)) rpp indie, refs.; 
from 2,4-dichlornphcnol (3:0500) by htg. 7 hrs. with P('U (25.5% yield) spe ( 1 ); from 2- 
iiitrD-l,4>dichlorobenzeDp or from 4-chlorcH3-nitrobcmseneHulfonic acid by htg. with S(X71t 
in B.t. 10 hra. at 160-180° spp (19) (20); from 2-chlorobpnzcnp-l,4-di8uifonyl chloridp with 
PClb in s.t. 4 hra. at 210*' see ( 8 ); from 2 , 4 -djchlorob('n 2 pmi!eulfonyJ chloride by htg. with 
SOaainB.t.atllW°see(21).] 

(For fornm. of C (together with other products) from Calle if^ith Gh in pres, of b (7) or 
of Fe ( 22 ) spp indie, refs.; from o-dichlorobenzenc (3:6055) and/or p-diclilorobenzenc 
(3:0980) with CI 2 under various conditions nee (22) (23) (24) (25) (9); from nHlichloro- 
benzene. (3:5960) with (^2 under various conditions sec (9) (13) (23); from chlorobenzene 
(3:7903) or p-dichlnrobenzcne (3:0980) by boilg. with FeGla sec (26); from a-benzene- 
hexachloride (3:4410) cm htg. above its m.p. (158°) (28) (21) or htd. with aq. in s.t. at 200” 
(27), or on boUg. with MeOH/KOH ( 10 ), EtOH/KOH ( 10 ) (28) (5) ( 22 ), ale. KON (27), or 
pyridine (10), or on htg. with quinoline at 105-110° ( 10 ), see indie, refs.; from ^benzene- 
hexBohloride (3:4990) q.v. on boilg. with ale. KOH see ( 10 ).] 

[C with CI 2 in pres, of Al/Hg yields exclusively (23) 1,2,4,5-tetnichlorobenzenp (3:4115), 

m. p. 135-136° (23); G with liq. CI 2 in B.t. at room temp, for 10 days gives (20) (30) a mixt. 
of addn. products.] 

[C with NaOMe in MeOH under various conditions (31) (32) (33) ( 11 ) (34) yields 2,5- 
dichlorophenol (3:1190), m.p. 57°; for behavior with EtOH/KOH see (38).| 

C on mononitration, e.g., by soln. of G (1 g.) in 5 ml. fumg. HNOi {D • 1.49) (35), 
then pouring onto ice (35), gives 100% yield (35) (1) (5) (15) (39) l, 2 , 44 nchloro- 5 -nitro- 
beiisene [Beil. V-246], pr. from sic., m.p. 58° ( 1 ). 57° (7) (15), 56° (35); this prod, with 
piperidine as directed (36) yields liZHBchlorn^-piperidino-S-nitrobenseoB, red pr. from 
slo., m.p. 64-65° (36). 
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C OB diaitmtioB, e.g., by win. of C (1 g.) in 5 ml. fiimg. HNOb (D.^ 1.4§) 4- SmL 
H 1 BO 4 uul nibMqwnt refliudng for 1 hr., Uieit pouring into aq. (88), gmo (100% 
yield (86)) (7) (37) l,2,44riehloro-3,8<8iiitiobenKoe (Beil. T-8B0|, pr. from ale., m.p. 
103.6* (71, 102.6-103.5° (36) (37); this prod. (1 g.) htd. 1 hr. at 100* with 6 g. aailiBe aa 
direoted (35) yields lHihloro-2,44iaiiiUDo-3,5-^iirobeiim m.p. 182° (35). 

Note that the trimtration prod, to be expected from complete nitratioin of C has not 
been reported. 

[C with chloroBolfonic acid as directed (35) yields 1,2,4-trichlorobeiueneBulfoiiyl chloride, 
in.p. 31-34° (36) which with (NH 4 )tCOa yields l,2,4-trichlor6beiizeDe8ulfaiiaiiude, ili.p. 
above 200° (35).] 

I:MM (l) Brilstein, Eurbatow, Ann. Ill, 230-232 (1878). (2) Dadieu, Pbngrati, KohlrauaGh, 
KomUsA. ilo 433 (1932). (3) Silberrad, /. CAem. Buc. 131, 1016-1020 (1022). (4) Lock. Bsr. 
II, 1631 (1033). (5) Losimple, Ann. 187, 122-124 (1866). (6) Noelting, Kopp, Btr, 86, 6600 
(1006). (7) Jungfleisch, Ann. chim. (4) 16, 2G4-277 (1868). (8) Olivier, Rec. tna. eMm, VI, 
502 (1920). (9) Muuneyrat, Pouret, Compi. rmd. 137, 1028 (1898). (10) van der Lmden, 
Btr. 46, 231-247 (1912). 

(11) van dtr Lande, £ac. (raa. cAtm. 61, 104, 110 (1032). (12) Haawl, Naaahaaan, Z. phttO^ 
Chm. B>ll, 87 (1031). (13) Olivier, Rre. Irav. Mm. M, 411-413 (1920). (14) Lock, BOok, 
Bar. 76, 924 (1937). (1,>) Toi, Komulau, lim. CoU. M. Kuoto Imp. Eima. lt-4^ 326-330 (1987); 
mu. IMS, I 2370; C.A. 28, 1086 (1928). (16) Furd (to Waatinghouae Glectrio and Mlg. CoO, 
U.B. 2,130,946-2,139,948. Dor. 13. 1938; Cmt. IHi, I 2047; C.A. M, 2263-2264 (1080). (l7) 
Cohn, Kiadier, Monahk. 21, 278 (1900). (lb) llolierta Co. & Silberrad, Brit. 103, 3ob, Slarah 16, 
1923; Cent. 1126, 1 904. (19) Mejer, UoHObih. 36, 724-725 (1016). (20) Kinalbargar and Oi., 
Gar. 280.739, Cent. 1116, 1 104. 

(21) Quilirn, Oaa. Mm. itai. 67, 800 (1027); CM. 1128, 1 1.795; C.A. 22, 1766 (1928). (22) 
Zil’bermui, Slobodnik, J. Applied CKm. (L'.S.S.S.) 18, 1080-1066 (1937); Cent. UU. 1680 
(1038); C.il. 12, 1604 (1938). (23) Cohen, Hartlor, /. Ckem. Sac. 87, 1363-1384 (1905). (84) 
Britton (to Dow Cham. Co.). U.8. 1,923,419, Aug. 22, 1933; CoiU. 19U. H 3049; C.A. 27, 5086 
(1933). (25) Slobodnik, Zii'twrman, Huwi. 48,286, Aug. 31, 1936; Cent. 1H7, 11 288. (26) 
Tbomaa, Compl. rend. 128, 1212 (1898). (27) Maunier, Ann. Mm. (6) 19, 223-289 (1887). 
(28) Matthewa, J. Ckm. Hor. 69, 165-172 (1891). (29) von dor Linden, See. fm. cAm. 61, 

31^24 (1936). (30) van der linden, Arc. Irai. chin. 67, 217-224 (1938), 

(31) HoUeman, Sec. hm. ekim. 37, 201 (1918). (32) Kraay, Sk. Ina. Mm. 46, 1087 (1980). 

(33) ^ Cnuw, Sec. (roe. ebtm. 61, 787 (1931). (:Vt) Aktien-Geaell, fOr Anilin Fabr&stioB, 
Gar. 349,794, March 9. 1922; CM. 1922, TV 4,7. (3a) Huntreaa, Garten, J. Am. Ckem. Sat. M, 
512n514 (1940). (36) LeFrvre, Turner, J. Ckem. Soe. Itn, 1116-1117. (37) Hhffer, See, 
true. (Aim. 49, 452 (1920). (38) Clark. Ooaier, Troiu. Rey. See. Con. (3) II, III 153-166 (1996). 
(39) HoUeman, van Uarften, Rer. (roe. dim. 49, 71 (1921). 


p.CHLOROBEHZYL CHLORIDE C 7 HA 

Cl<^ )CHra 

B.P. 214* M.F. 29-30° 

See 3:0220. Dwitiim A: Sciids. 


BeiLV- 297 
Vi-(152) 
Vr(*81) 


3:6426 HBXACHLOROBUTADIEl!(E-l,S Cl a C^da 

IjCsJmLcC 


G1|C 


:gii 


Bi>. M.P. 

216* (1) -21° (1) (2) Df - 1.6B20 (1) 

Zll‘ntT10iiiin.(2) -10* (5) 


BelLSJr.l2 

< - l.M4,2 (1) 


aUo oeUitehlorocyclopentme (3:0422)*] 







m 


CoMbk oily ttq. trith weak tiiipentioe4ike odor, 

[For pirqm. k C from butadieiie-1,3 (1| (31 or batane, butene, or thev ohbro aubatitutm 
in^ete f3) (4) with C9i; or from hex^orobutene Citnlf obtd. from dimeriiation (6) (2) 
of tiiefabroethyleiie (3.-5170)) by cat. addn. of (3i followed by oat. removal of 2 HQ or 
vioe vena |1| |2|; or from acetylene with Gla (6) (note that tetrachloroethylene (3;5M0) 
k also formed).] 

Con reduction with Zn + ale. dvee (1) butadiene-1,3 (correap. tetrabromide, m.p. IID. 

fi behavee as if aaturated: e.g., C doee not add Ck (even in a^ght) |1|; C doeO not |1) 
nact with maleic anhydride or benioquinon^l,4; C does not (1) polymeriie (even at 
100 atm.). 

C ia stable toward acids end aUcaliee and (unlike some other highly chlorinated un- 
aaturatea) does not give a carboxylic acid on treatment with cone. HgSOi (1). 

Note that a product of m.p. 38** and b.p. 283* formerly regarded as C is now thought to 
be oetaehloroo'dopentene (3:0390). 

l-.mi (1) Fhihwirth. Fer. 74, 1700-1701 (1941). (2) Conioiiinni fOr Elektrochem. Ind., 
Frenoh 830.710, Jan. 25. 1939: Cni, 1119, 1 3256; IC,A. II, 5548 (1939)]; Ger. 723,981, July 2, 
1942; [C.d. 17, 5415 (1934)]. (3) Fruhwirth (to Donau-Chemie, A.G.), Oer. 736,884, May 20, 
1043; C.A. IB, 2974 (1044). (4} Wimmer, Mugdsn (to (Consortium fOr Elektroohm. lnd.)« 
Ger. 734,682, March 25, 1943; C.A. 18, 1245 (1944). (6) Mugdan, Wimmer (to Consortium 
fOr Elektrochem. Ind.), Ger. 704,179, Feh. 20, 1941; C.i4. II, 1116 (1942); U.B. 2,269,600, Jan. 
13, 1042; C.A. M, 2870 (1942). |6| Fhihwirth (to Donau-Chemie, A.G.), Ger. 734,722, Msroh 
25. 1943; C.A. 18, 1252 (1944). 


8:6430 DICHLOROACSTIC ACID ANHYDRIDE C 4 H 1 O 1 CI 4 BeU.n-204 

Di- 
Hf- 


«14rSie* dee. a) i)!* • un* (1) 

140* itaSniiiLP) 

10e-lO!l‘itUinm.(3} 

Note tlut the above nune o( C ia n rendered to emphaoM that it ii the anhydride of 
dichloroaoetic add (not a dichiorinated acetic anhydride). 

[For prepn. of C from dichloroaoetyl chloride (3:6200) with Nat in FOCI] in dry ether 
(ij, or with Nal + AlCli |4), or on boilg. with NaiCOi (2| see indie, refs.; for fonnn. of 
C as by-product during reactn. of sodium dichloroaeetate with aoetyl chloride (3:7065) 
in dry ether see (3) (the other prod, is the mixed anhydride, acotio-dicMoroacetic anhydride 
[Beil, n-204], b.p. 70^80* at 16 mm., D? - 1.5170 (3).] 

C on hydrolysia with aq. yidda diohloroaetic add (3:6208) q.v.; for the amide, anilide, 
pitoluidide, and other derive, eratesp. to C see diohloroaoetio add (3:6208). 

S:ilN (1) Anthdne, JahnAer. 1881, 1032. (2) Patterson. Ber, 18, 212-213 (1905), (3} 
Baronl. Gum. ekim. iiol. tt, 30 (1983) ; Cent. 1118^ 1 3183; C.A. 97, 3447 (1938). (4) StrosaokBr. 
Bdnmsiir (to Dow Chem. Co.), U.S. 1,713.104, May 14. 1929; Csni. lUi, U 1215; C.A. II. 
3234 (1929). 
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ta uamn mxH of > 1.18 

3:«m 8 a4BUnU»Blini.CBL0ill». CfHA 

B>P> 

811HI16* It TU om. (1) Di^ - 1.2ail5 |U 

213h2U' itTIOmm. (2) 

111.0-111.2* It 2B.4 mm. (3) 

111-118“ it 26 mm. (4) 

110-111* it 26 mm. |5) 

m* it 17 mm. (6) 

{For prqm. from iiHshlorobeiiiyl ale. [BdL VI-444] with PG1| (1) or with BOdi (yidd: 
87% (6), 78% (4|) lee indie, refo.; from fn-obloratQLuene (3:8275) with Gl| see (2) (8) (6) 

(7) (8) (9) Bee indie, refs.] 

[C with |»hendl in toluene yields (10) o-(iMhlorDbeiiiyl)phenol| b.p. 192-194“ at 14 mm. 
(bwonte, m.p. 67-67.4“), and m-^orobeniyl phenyl ether, m.p. 36.0-36.4“; 0 with 2,- 
4-dichlorophe^ (3:0560) in tolueDe yields (^0) 2-(frHd)]prob^yl)4,6^eldoropheml, 
m.p. 50.4-^.0“ (b^oate, m.p. 63.5-64.0“, benseneeiilfonate, m.p. 114.5-115.0“, p-toluene- 
BUlionate, m.p. 126.4-126.0“), and m-chlorobensyl 2|4-dichlorophjenyL ether, m.p. 42-42.5“,] 
[C with phenol -I- AlCla yields (10) ;^-(irHdilorobeniyl)phenal, b.p. 145-148“ at 3 mmu 
(bensoate, m.p. 67,5-58.0“); C with 2,6dichlQrophen61 (3:1505) yidds (10) ^(nnshloro- 
beniyl}-2,6^ehloFOphenol, m.p. 79-80“ (benioate, m.p. 130-130.4“; p-tolueneBulfonate, 
m.p. 104.5-105.0“).] 

[C with Mg in di^ ether yields (8) 1n-Cl.CfH4.CHf Cl ; this on treatment with C0| yidda 
m-Cl.CeH4.CHs.COOMgCl which on subsequent further treatment with various other 
RMgX epds. undergoes abnormal reaction giving m-chlorophenylnialonic add, m.p. 127- 
128“ (8); the RMgCl epd. with phenyl isocyanate as direct^ (13) for the p-isomer ahoiild 
yield m^hlorophenylaoetmiilide, m.p. 130“ cor. (14), although this reaction has not been 
speoifioally reported for C.] 

[For studies of rate of reaction of C with NaOEt see (1) (11) (5); with NsiSOi see (4); 
with AlCli + GfHf see (12); for acid hydrolysis in acetone see (6); with K1 in various • 
see (6); for reactn. of C with diethyl malonate see (2).] 

1:6446 ( 1 ) Olivier, JZee. Crov. ehm. 41, 309 (1921). ( 2 ) Xenner, Withom, J. Chm. Soe. lit, 
1460 (1921). (sj de Bniym, Davis, Grow, J. Am. Chim. Sac. 66 , 3938 (1933). (4) Sprung, 
J. Am. Chm. See. 12, 1643, 1649 (1930). (S) Franiea, RoeenberK, J. pralb/. Chm. (2) 111, 
334 (1921). (6) Bennett. Jones, J. CAwn. Sac. 1916, 1818. (7) Jones, J. CAm. Sac. 1116, 1839. 

( 8 ) Ivuiov, Fehenitohny, BuU. mc. sAtm. (5) 1, 231 (1934). (9) Zelinsky, Boheriiig-KaUbaum, 
Ger. 478,084, June 20, 1929; Ceni. 1221, II 1216. (ID) Houston, Guile, Chen, Heedlisy* Warren, 
Baur, Mate, /. Am. Cham. Sac. 66 , 4639^3 (1933). 

(11) Oliviv, Bar. (ras. eAtm. 41, 6M (1921). (12) Olivier, Berger, Ree. tfuv. cMm. 16, 717 (192^. 
(13) Underwood, Gde, /. ilm. CAcm. See. 66 ^ 2117-2119 (1934). (14) Jenkins, /. Am. ChmiL 
Soo. 66, 2898 (1933). 


Bdl.VI- 185 
Vli-( 89) 
VlrttTt) 




— nMmOBOFHDIOL OH CfifiQ 

a 

HP. lie* M.P. 81* of m 1.887 

8:0255. DUmm A: SMl 


BdL7- 

Vi- 

▼rWl) 



SiMWMtMTS 


DIVISION B, SECTION 1 
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3t6M0 14,lAM-HmCBt01lOFKOPiJIB a CACb BdLl — 

cuic-jMxa, 


M. Sie" {!) tit - 1.0980 (1) rUS - 1JS950 (1) 

145* oor. at 90 mm. {1| 

Colorlem liq. [For use as solvent for QeUulose eaters see (3) (4).] 

[For prepn. d C from chloroform (3:5050) + trichloroethylene (3:5170) + AIGU 
|1| (2) or from CCU (3:5100) + lj2-dich[oroethylene (3:5030) + AlGli see (1) (2).] 

C with 1 ml. ale. KOH loses HCl yielding (1| (2) 1,1,2,3,3-pentachloropropene-l (3 '.5075), 
b.p. 133* (1). 

I.-MI (1) Prins, J. pmkL Chm. (2) 89, 417^19 (1914) . (2) PriuB, Ger. 261.689. March 2, 1012; 
CmC. liU, II 394; C.A. 7, 3641 (1913). |3) Spinere, Ltd. dt Hands, Brit. 279,139, April 21, 1926; 
CeiU. 1193, 1 770; C.A. 89, 2840 (1928). (4) Spicers, Ltd. A Hands, French 625,165, Aug. 4, 1927; 
Cenf. 1998, 1 770. 


3:6475 m-CHLOROBENZALDEHyDE^ 



CtHiOQ 


BelLVn- 234 
Vni-(133) 


BJ. 


M.P. 

aie.8-8ie.8‘ 

(11 

17-18” (2) 

313-814* 

(21 

13* (1) 

310.5-311.5'' at 740 mm. 

(3) 



107-100* it 26 mm. (4) 
98.8-100.2* at 16 mm. (5) 
84-86* at 8 mm. (4) 


» 1.2410(6) 

- 1.55008 (6) 


OH, — Volatile with steam. — C yields NaHSOa cpd. 

[For prepn. of C from m-nitrobcnzaldphyde via reductn. with SnCln to m-aminobensalde- 
hyde Mowed by diazotization and reactn. with C'U(3 (yield; 75-79% (4), 70-80% (3), 
58-657o (7) (24) see indie, refs.; from wt-chlorotulucne (3:8275) with CrGsOh (44.5% 
yield) see (8); from m-ehlorobenzyi aic. by oridn. with HNOs/HiSO^ see (9); for formn. 
(together with other products) during chlorination of bcinzaldehyde see (10); from tn- 
eUorobenzylamine with formalin -f hexamethylenetetramine see {25).| 

C is reifiUy oxidized even by air |4);C with KMn 04 yields Tn-chlorobenzoio acid (3: 4302), 
m.p. 154”. [For study of auto-oxidn. see (11|.I— C with cone. NaOH undergoes Can- 
niaiaro reaetn. (for study in dioxane soln. see (23)) although the presunuible products, in- 
chlorobenzyl sJc., b.p. 234*, and inpchlorobenzoic acid, m.p. 154*, have not (by this reactn.) 
actually been isolated. 

6 with dil. alo. KCN at 60” for 5 hrz. in absence of air gives 22% yield of 3,3'-diohloro- 
beuom, cryst. from Igr., m.p. 75-76* (12). 

C on htg. with NaO^; + AcsO for 8 hrs. at 189-200* undergoes Perkin reactn. giving 
(61.5% yield (13)) m-chlorocinnamic acid, m.p. 165* (13) (14). [This with Br^ in CHCh 
gives dibromide, m.p. 183* (15).] — C htd. with malonic acid + pyridine (24) gives aim. 
quant, yield (24) of m-cblorocinnamic acid, m.p. 163* (24). [In abeence of pyridine leaction 
givee 100% yield m-chlorobenzahnalonic acid, m.p. 184-186* (24).] 

C on mooonitration as specified (3) yields 3-cbloro-6-nitrobenzaldehyde [Beil. ViI-262), 
ndls. from diL ak., m.p. 77.5* (3). |Oxime, this, from olo., m.p. 112* (3); phenylbydrasoac, 
ndh. from ale., m.p. 180-lBl* (3).| 



m UQUIDB WITH > 1.15 8SM75-914M0 

(0 m^XUrnbrnaldoijme (anti farm): pr. from als., m.p. 7D-71* | 2 f, 7D* (161 07). 
[From C + NH|OH.HC3 + NagCOi ( 2 ); the eyn iaomer 0ram the onfi vie etheMil 
HCl, (hen NnrfX)k) hu m.p. 116-116” rep. htg. ( 2 ). 116” (17|.]. 

O mrChlaThbenildehyde pbenjUiydniane: ndb. from mbs. ele., m.p. 134-136” ( 8 ), 
183-134” (18). 

O m-Ghlorobeanldehyde p-nitraptaeayUiydnxaie; oryet. from dil, AoOH, m^p. 216” 
(19), 214” (16). [For m.p./oompD. data on mixt. of thie deriv. with benealdehyde 
p 4 iitrophenylhydraBQnDy m.p. 190”, aee (16).] 

(ft m-Ghioiobenzeldeliyde 2,4HUiiitraphfliiyIhydnzoiie: or.-yel. oryet., m.p. 266” (20), 
Bordeaiix-nd oryet. from i^lene, m.p. 248” cor. (22), 246” (26). [Uee in detn. of C 
( 22 ).] 

(ft m-Ghloiobenzaldahyde eemteerbanme: Ifto. from MeOH (21) or pyridine (S), 

230” ( 21 ), 228” ( 8 ). [Thie deriv. does not dietinguieh C from o~ (3:6410) or p- (3 :07B6) 
ieomeiB.I 

3:6476 (l) Olivier, Weber, Bte. Irat. ehin. 68, 882 C1834). (2) Erdmenn. Sohweohten, Aim. Ili» 
£8-62 (1890) (3) EichenRiiin, Einhorn, Ann. 312, 134-137 (1891). (4) Buck, Ide, Org. BynlSnum, 
Con. VoL 3 (let ed.), 130-133 (1943). (£) Kahovec, KohlrauBch, Z. phygik. Chm. B-SB, 13B 
(1937). (6) von Auwers, Ann. 433, 1G6 (1921). (7) Asinger, Lock, Mmtaiah, M, 386 (1933). 
(B| Law. Perkin, J. Chan. Sac. ft, 1036-1637 (1908). (9) Mettler. Ber. 18. 2812 (1905). (lO) 
Gnehm, mnuiger, Ann. 336. 65 (1H07); Ba. 3i, 875 (1896). 

(11) van der Beek, Rec. tran. chim. £1, 412-A13 (1932). (12) WeisabergBr, J. Chan, 800. 16i|, 
226. (13) Bock. Lock, Schmidt, JlfonotJik. 64, 406 (1934). (14) Reich, Araua, Potok, Tempel, 
J7cb. Chim. Acta B, 794 (1920). (15) WillBtaedt. Ber. 64, 2093 (1931). (16) Shoppee, /. Cktm. 
Boc. 1612, 701, 705. (17) Brady. McHugh, i- Ckcir Boc. 126, AU (1924). (18) Charlton, Earl, 
Kenner, Luciano, /. Chan. Soe. iBSt, 40. (l9) Hodiwon, Beard, J. Sac. Ckem. Ind. 46, T 91-93 
(1926). (20) Blankama, Waekorfl, Ree. trad. chim. 66, 658 (1936). 

(21) Henderaon. Heilhron, J. Chem. Soe 167, 1740 (1916). (22) Eitel. Lock, JfonoliA 73, 
389-390 (1939). (23) Kitel, Lock. Monatsh. 73, 392^00 (1039). (24) Uahakov, Matuiov, 
J,Om.Chan. (U.S.S.R.) 14, 120-127 (1944) ; C.A.»,9lO (1945). (25) Graymora. Davies. /.Cham. 
Sac. 1346, 293-294. (26) Vogoleang, Ree. trait, chim. 63, 5-11 (1943); C7.A. 83, 1304 (1946), 

3:6690 ISOAMYL TRICHLOROACETATE C 7 H 1 ACI 1 BeU.11-809 

ieo-CsHuO.CO.CCli nr( 96) 

Ili-(9(NI) 


BJ. »7* (II • 1-3314 (2) fil. (3) n? > 1.4531 (2) 

>:MM (1) Clannoiit. BuU. me. Mm. (2) M, 302 (1883). (2) Bchiubsrg, Z. pkvift. Ctm. 
A-17B, 229 (1935). (3) Livingaton, Morgan, Kramer. J. Am. CAom. 8oc. 8i, 1836 (1918). 



CHAPTER XV 


DIVISIOH B. LIQUIDS WITH BOHJEG POUTIS REPORTS 
AT ORDINART PRESSURE 

Section 1. Df grentar than 1.1500 

(3:6S00-S:eB89) 

a:0500 OLUTAm aU)CHLOBlDE CiHiOiCIi BdLU-eM 

0-C-CHi.CII|.CHr-CM) IIi-OTa) 

il di 

B.P. 

eie-uB’ CM. p) Pi*-* - 1JI331 Pi 

107-loa*atlOnmLPI 

100 * at Mom. Pi 1.334 Pi 1 ^- 1.47381 Pi 

[Fm piepn. of 6 from i^utaiie acid (1:0440) with PCI 5 (1) P) (3) at irith SOCh (80-88% 
yield (4)) (5) see indie, refe.] 

Note that C may react in either sym. or unsym. form (6). 

[C with AlCli + CsHs yields (7) (4) l,&4iphenylpentanediQnB-l,5 (l,3^beMQylpropniie) 
[BeU. VU-775, VIIr(403)], m.p. 62-63*^ (7) (4); 6 with AlQi + ot-xylene gives (8) 1> 
ilHiHVlyipentanecUonB-1,5, m.p. 60** (S), + T-Cm^xyloyO-nphubyrie aeidi m.p. 118” 18); 
C with AlCli + mesitylene gives (72% yield (6|) l,&dim6utylpentaiifidioiie-l,5, m.p. 
133-134” 15).] 

C on hydrolyais yietda glutaric acid (1 :0440), m.p. 98” (for the diamide, dianilide, di-p- 
toluidide, and other derire. correap. to C see 1 ’.0440). 

trim ID Baboul, Ann, ekim, (5) 14, 504 (1878). (2) von Auwm, Sohmidt. Ber. M, 470 (1913). 
13) MeerWg, Ase. tra«. cAim. 18, 373 (1890). 14) Skraup, Guggonheimer, Ber. 58^ 2493 (1026). 
16) Kao, J. Chinete Chm. Soc. I, 56-59 (1035). (6) Plant, TomlinBon, J. Chen. Sac. 1915, 
860. |7) Auger, Ann. e5«m. (0)39, 358 ClBOl). IB) Boraefae, Bw. 19, 2080 (1010). 

8:6510 ^-CHLOBOETBIPL TRICHLOROACBTATB C 4 H 4 O 9 CI 4 BeiLII-BOO 

aCH|.CH3.0.CX).CCl| Di- 

iw- 

BaPa 

917” at 766 mm. ID dT - 1-5857 ID, d. 14) 

OOdhlOO.O”at 14 mm. 12) fi9 - 1.48188 IDef. 14} 

65-06” at 11 mm. 13) 

68-69” it L 6 mm. |4) 

[For pnpn. (45% yield (3)) from ethylene ohlorohydim (3:5662) + triohloroeoetyl 
ohioride (3:6420) + pyridine in ether aee 13) ID; for preps. (7D% yield (3)) from 
frydnuyethyl tridbkiroa^te (3:0099) + SOCls see 13).] 

876 



CHAPTER XV 


Division B. LIQUIDS WITH BOILING POINTS BXPORTED 
AT ORDINART PRESSURE 

Stctiool. Df greiter than 1.UOO 

(3!«I00-3!6B99) 

3:8500 GLOTASn. (DDCHLOBIDE CiHiOA BelLn- 68 a 

CMM3H,.CHi.CH»-OdO lli-(373) 

i A 

81G-31B’ nr. (1) ' - 1-3331 (2| 

107-108* at 16 11110 .( 2 ) 

100* at 11 dm. (3) Df = 1.334 &) » 1.47381 (2) 

[Fv piepn. of C from ^tttarie acid (1 : 0440) with PCI 5 ( 1 ) ( 2 ) (3| or with SOCli (80-88% 
jield (4)) |5| see indie, ids.) 

Note that C mj react in either svai. or unsym, fonn ( 6 ). 

[C with Aids + C(H| yields (7) (4) l,5Hliphenylpentanedioiie-l,5 (l,3dibenseylpropBiie) 
[BeiL VU-775, Vnr(403)], ni.p. 6^63‘ (7) (4); C with A10| + «»-xylene gives ( 8 ) l,fi- 
dM>»-a^ylpentanedioDe*l,5, m.p. 60” ( 8 ), + r(>>i'!Vloyl)-n4)i|tyiie acid, in.p. 1 ) 8 * ( 8 ); 
C with AlCli -I- nesitylene gives (72% yield ( 6 |) l,5-dimeaitylpeDtaiiBdioiie-l,5, m.p. 
133-134* (5).] 

C on hydrolyaia ykldB ^utaric add (1 :0440), in.p. 08* (for the diamide, dianilide, di-p- 
Uduidide, and other deriva. corresp. to C see 1 ; 0440). 

l:tM (1) Baboul, Aim. Mm, (5) M, <04 (1878). (3) von Auwers, Schmidt, Bir. tt, 470 (1013). 
(8) llewburg, Bm. trm. Mm. U, 373 (1899). (4) Skrrap, Ougmihdmer, Btf. <8, 3493 (1925). 
(5) Kao. J. CAitMM Cton. See. 3, <8-58 (1935). (6) naal, Tomliaaoii, J. Chm, 8k. UN, 
856. (7)Aog«,imi.eMm.(6)33,358ClB91). (8) Botadie, 5w. R, 2080 (1010). 

3:6510 5-CHLOKOETB7L TKICHLOBOACBTATB C 4 HACI 4 BeLII-SOO 

aCHi.CHi.O.CO.(Xai Ur- 

Ui- 


B.P. 

Sir at 766 mm. ( 1 ) Df - 1.5857 (1|, of. (4) 

90.MOa0*at 14 mm. (2) i#-U8188|l|af.(4} 

05-00* at U mm. (3) 

68-60* at 1.6 mm. (4) 

(For iRopn. (45% yuU (3)) from ethylene ohlonhydrin ^:55S2) + taiehlonoieetyl 
chloride (3:5420) + pyridine in ether aee (3) (1); for pmpn. (70% yield ( 8 )] from p- 
hydroiyethy) triehlamoMtate (3:0000) + SOdi me (3).] 
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817 Lmraoi wnfi nf > i.ts 8j«n9-<tfl8^ 

C OB AbIbbc with aq. ia nodtUj lapmiifa^ to ^-oUoteeibaMl <S:8S62) + t(lg|iJi»o> 
aorik ae. (8; 1180), no dikuide ion bemg fonaad (8). 

•;I|N lit pdMro, AM. m. Mm. (2) M. 706 (1887). (8t Pdomu, Salmi, Korto, dtr. n, 707 
(IWO. 18) Maerwiiii, BOaka. Bar. It, 2880 (IBSl). (4| Mtormiii, SSnko, /. pmtL 0km, <i^ 
18?,800(1«38>. 


3:eU7 O-CHLORO-^^EIDlUnr-lSOPROmACBTAlS CbHtOkCa BriLll-148 
(CHyoeiol oHddorotiydrin /Hteetato; CHaCS 1^<( 67) 

/t«ieto-a4hloioliydiin; I 

YHihlaropropyleae glyool U^ootaite) H— C— O.CO.GHa 

CHiOH 

B.P.81B'|I)atT60iiiin.(2) 

lOB* It UmiiLlS) 

(See aln sfyotni aHUarekydria a'-omWe (3:6775).l 

[For fomin. of C from S^ydroxy-l^epoxypropane (glyoidol) with AoCl (3:7005) 
(r-hydroiy-(5«hloio4Vfinipyl acetate ioalaofonned) gee (1); from epichlorohydrin (3:5360) 
with AeOH^in a.t. at 180* aee (1); from olyoerol a,B^liaoetate with FCU see |3).] 

Note that the homogeneity of all reported prqma. of C ia probably open to feriona 
question. 

8:6817 (1) Bifot, Aim cMm. (S) M, 4S9-M1 (ISBl). |2) Gibion, /. Soc. Ckm. Ini.m,W 
(1031). (a) WeiNhaidei, ZmeriUkv, Afonotoh. 84. 1070-1080 (1013). 


lAS-TSKmOKOBERZBIIB Cl 

0 : 

B.P. SIB-BIB* M.P. Sa-BV 


Bae 8:0990. Dmtion A; SoHdt. 
S,6^1CHLOROPHSHOL 


B.P. BIO-SBO* at 740 mm. 


OH 



H.P. 67* 


Sm 8: 1696. Ohmur A; Bolids. 


CiHKi!b 


CAOCIi 


Bril.V-se8 

Vi-dlB) 

Vs-(M6) 


BeiLVI- 160 
Vt-(10B) 
Vfc-(176) 


3:6886 1,M,8,B,8.RBXACBLOROPBOPA1IB Cl CiHiClt 
(q)m.-Houohlnropropann) ci,CH-i-CHCU 

ii 

B.P. Bl&S* (1) ilf - 1-7131 (1) |4>' - lUnSB (1) 

[Flor mpn. of C tram 1,2,3, 34atraehloropropeiie-l (3:5920) + Q| in sunli^t at .>-30* 
480 |1|.] 1^0 product obtd. by (4) from syin.4BtrBehloroaoetone (3:6050) 4' FOi was 
P>^)>tb^ way impon 6.] 


Bafl.I-167 
M *5) 

U- 



8i6BIIM:8BS5 DIVISION B, SECnON 1 87S 

C with ilo. KOH kwi Hd quant, jnelding l,l,2,8,8HPB n taehloroprepaB»-l (8:W76)i 
b.p, 188' (1). 

[For uw aa aolvent for oelluloee eaten aee (2) (3).| 

1:1111 (1) Frim. J. pnkt. Chm. (2) Bi, 423 (IBU). (2) BpioBra, Ltd. A Honda, Brit. 270,189, 
April 31, 1028; Cent. IMS, 1 770; Cut. SI, 3840 (1938). (3) Bpicera, Ltd. A Handi, nmoh 038,185, 
Aug. 4, 1027; Cent. IMS, 1 770. (4) Levy, Curohud, Ann. Sll, 335-338 (1880). 


9:8885 m-TOLUTL CHLOBIDB CsUtOCI 

(m-Methylbenaoyl chluride) / C=0 


BQiLll-477 

]Zi-(190) 


B.P. 

BIB-SBO" itTTSmiiia (1) 

918.7-219.7** at 760 mnL (2) 

218* at 724 mm. (1) 

120" ttaBiiim.(3) 

119-120” at S6 iiiiil(4) 

[136-138” at 81 mm. (5)] 

105” at20iimL(6) 

109” at 16 mm. (7) 

109” at 8 mm. (8) 

71.2” at 4 mm. (9| 

[For prepn. of C from m^toluie acid (1 :0705} with PCle (83% yield (1)) (2) (10), with 
FQbiii CHCli (70% yield ) (5), with PCI, (8|, with HOCl^ (95% yield (Ilf) (12) <€) (D), 
or with POCl* + NaCl (or KCl) (13) ace indie, rrfa.; for fonnn. of C from lieptadiyne- 
l,5>carbQiylic acid-4 (pAeudo^toliiic acid) with PCJUaec (14).] 

C with pyridine and exceos K2iS205 yielda (15) Tn-tnluic anhydride, m.p. 70-71”. 

[For reactn. of C with AlCls and variuiut hydrocarbonB to yield com^Hp. ketones, e.^., 
with CeHe yielding (ID) phenyl in-tolyl ketone [Beil. Vir-44U, VlIi-(235)], with toluene 
yielding (16) m-tolyl p-tolyl ketone [Beil. VJl-4.511, with m-xyleiie yielding (17) m-tolyl 
tvHcylyl ketone, sec indie, refs.; note, however, that C on hlg. with AlClj alone at 130-140” 
gives (17) (44-40% yield (18)) 2,0.<limclhy]anihraquinonc |lieil. V1I-S15], m.p. 236”.| 

[Cj with MeZnI (19) or Zn(rH3)2 (3) or MeMgBr + C.'dClj (20) givTs (yield: 83%, (20), 
43% (19)) mrmethylacetophennne (1:5527), b.p. 220”.| 

[C with CI2 at 160-180” gives (90% yield (21 |j (6) 7A-(ch]oromcthyl]l)en2oyl chloride 
(AHshlorcHn4oluyl chluride), h.p. 14!l-1.i0” at 20 mm. (21); C with Dr2 at 185-195” gives 
(50% yield (22)) (bi-bromo-m-toluyl bromide, b.p. 167” at 22 mm. (22).] 

[6 with MoOH yields methyl m-toluste (1 :37S1), b.p. 221*; C with GtOH yields ethyl 
m^bluate (1:3942), b.p. for study of raU? of n^actn. s<'e. (4).] 

C on b>[drdiy8iB yields m-toluic acid (1:0705), m.p. 110-111” (for study of rate sec (23))^ 
^ For the amide, anilide, p-toluididc, and other derive, corresp, to C see m-toluic acid 
( 1 : 0705 ). 

8:1111 (1) von Soherpenieol, Rec. trav. chm. 81 , 162 (1901). (2) Eohlraiuch, Pongrati, Stock- 
iDfllr, Jfmatth. §!» 108 (1036). (3) Klagen, Liekroth, 8«r. 88 , 1^ (1890). (4) Norris, Youngt 
J. dm. Chem. See. 67, 1424 (1935). (5) Cohen. Dudley, J. Chm. See. 87, 1749 (1010). (6) 
Morgan, Porter, /. Chm, Soe, IM, 1258. (7) Frankland, Aston, J, Chm. Soe. 76, 494 (1899)- 
(8) Aankland, Wharton, J. Chm. Soe. 18 , 1311 (1890). (0) Thompson, Norris, J. An. Chm. 
See. 6B| 1065 (1036). (10) Ador, KUBet. Ber. 1% 2301 (1870). 

(11) Maxim, Bid. Soe. Chim. Bmdnia U, 29-36 (1029); Cenl. 1881 , 11 2324. (12) Shopee, 


M.P. 

-15' (4) - 1.173 (3) 

-33° U) 



sitm^urnt 


m UjQUtBB WITH > 1.16 

/. Otm. te. un, 700. fia) KMih (to I.O.), G«r. 042, SM, Mvab 10, 1M7; Otid. UOSL L 
3874; C.A. U, 6816 (1037). (14) Ftrldn, HuoiiMn, /. Ckm, Abb. 01, 847 (1007). fitt 
OMopnulaB, Prakiata AM. AUmon 8, 347-863 (1981); Cml lHI, 1 3171, (IQ Sebirwin, 
Schurycin, Bv. 86, 2027 (1603). (17) Morfu, Coulagn, J. CKm- 8oe, im, 9313. (Jl) Bmt, 
JVBtioM. 31, 164-167 (1911). (lO) Moithnsr, J. jmU. Ckm. (3) U8> 394 (1981/93). (30) 
Oilman, Nelaon, iZec. Iran. (Aim. 15, 52fr-530 (1936). 

(21) Titley, J. Chm. Sac. im, 2582. (22) Daviee, Forkin, J. Chm. Soe, m, 221Q (1822). 
(23) Berger, Olivier, Rec, irm. ehim. 48, 524-527 (1927). 


3:6540 BBIVZOTIUCHLORIDB 
(Phenylchlorof orm, 
u, u, u-triehlorotoluene) 




CtHiO, 


T.30B 

Vx-Cl«) 

Vr(MI8) 


BbPb 

980.6-891.6° (1) 

880.0’ (2) 

880.7” at 761 nun. (3) 
814-810° (4) 

813.0- 813.6° (5) 

189° at 60 mm. (6) 
105° at 86 mm. (7) 
110.7° at 83901. (3) 

80.0- 89.6° at 10 mm. (H) 


F.P. 

-4.4° (8) 
-4.76° (3) 
-6.0° (0)(10) 
-8.1° (7) 


1^-1.3741 (B) 

1.37663 (4) 

rS - 1.66780 (8) 
1.6670 (4) 

1J(6780 (11) 

DL* - 1.3776 (3) 


Colnrleas liquid iiunl. aq., boI. nuuiy nrq. solveiita. — Ord. lamplea ti 6 may alao oont. 
hinual (di)Ghlmldr (3:0327) or even benzyl chloride (3:8535), — C when pure ia atafah 
in dry air, but ord. matmal (cunig. disdvd. HCl) hydrolyzes rapidly in moist air (3).— 
The very high v»luo i93) of roolal f.p. lowering of C pmb. aceounte for difficulty of earfier 
workers in attaining high f.p. values (3). — For removal of dislvd. HCl from C by tieat. 
with PbCOs see (9). — For purificatitm of C via crystallization see (10); for commL puri- 
fication see (12). 

G forms const .-bnilg. mixtn. with various cpds., e.g., C with p<libromobenaeiie (b.p« 
220.25'*) forms an azeotrope, b.p. 219.6° at 760 mm., contg. 2R wt. % C (2); C with nitro- 
benzene (b.p, 210.75°) forms an azonlrope, b.p. 210.72° at 76()]mm., contg. 1.5 wt. % C (2); 
C with cHnitrotoluene (b.p. 221.85°) forms an azeotrope, b.p. 219.55° at 760 mm., oontg. 
75.5 wt. % C (13): C with meth.Yl sahcylatc (1:1750) (b.p. 222.35°) forms an aaeotrppe, 
b.p. 220.75° Bit 760 mm., contg. 97 wt. % C (13). 

0 is impt. intermediate in prepn. nf benzoic arid (see below under hydrolyBiB), in pitpn. 
of certain dyestuffs (see lielow ), and in prepn. of ac}'l halides and anhydrides (see below); 
for use in prepn. of films of cellulose ethers see (14). 

[For prepn. of C from toluene viith CI 2 especially in pres, of light and/or other catalysts 
see (15) (16) (17) (IK); with a> in pres, of PCla (3) cf. (19); with SOCh in 8.t. at 220° for 
18 hiB. (20) nr at 230-250° (21) see indie, refs.; with NOCl at 350° see (22); for fonniL of 
C from benzaJ (di)chloride (3:6327) with Ck (23) or with >10C1 at 150° (24) see indie, 
refs.; from benzyl chloride (3:8535) by hlg. with PbCl4.2NH4a see (25); from faensoyl 
chloride (3:624(1] with PCIb see (26); from benzotrifluoride + acetyl chloride + AlC^ 
as directed see (R); from benzyl rtherp with PCIb see (27)J 

[C on reductn. in ale. soln. with Hs in pres, of colloidal Pd (28) or Fd/CaGQi (29) leaots 
bimoleoulariy giving (75% yield (28)) tolane tetrachloride (diphenylacetylene tetrachloride) 
(3:4496), colorlesB cryst. from AcOH, m.p. 162-163° (28), also obtd. from C by other 
treatments (see below); this prod, with Hs + Pd/CaCO| in ale. KOH is further radneed 
yielding (29) dibenzyl (1 :7149) (use in quant, detn. of its halogen (29)). — C with bydig^ 



BENZOTRIOEtLOBrnB 


m 


mB» faydnte in MeOH/KOH in prai. of Piil/GkCX)t refliaBd for IH lui* kJw (42% ykU 
Mtt) n mkfc. of the two geom. jeomerie Udane dhshloridee oanristiiig mainly of the a- 
iiamer (3:4210), ooloriem tble. from ale., m.p. 148‘ (30), with a fittle of the iMacniMr 
(3:1360), m.p. Bl** (30); despite their unaatuiatian these prods, reduce further only with 
diffloulty. 

|6 satd. with Qi and stood in sunli^t for 8 months or C with liq. CU in sunli^t for 
B few days adds 3 Gh yielding (31) l,2|3,4,5,6-hcxaddoro-l(trichlon>methyl)cydoheXBne, 
cryst. from CHdi or by sublimation, m.p. 103** (31); this may be accompanied by a little 
pentaddorotrichloromethyleydohexone, m.p. 132-134^ (31). — C with Ch in pres, of 1| 
yields (32) a mixt. of mono- and di-cUorobenaotrieldorides.] 

iC tm pyrogenic decompn. over Pt at red beat yields (32a) of. (34) tolane tetrachloride 
(3:4496) together with its isomorphous mixt. with o-tolane diehloride (see above).— 
CwithNainliq. NHi yields (33) 5% dibcnsyl (1:7149) aocompanied by much nitrogenous 
tar. — C with Za in ether soln. reacts vigorously yielding (35) a deep green soln. contg. 
tolane diehloride (see above). — C with equal wt. reduced Cu at 100” for 10 hzs. yields 
(36) tolane tetrachloride, m.p. 162” (3:4496); note that distn. of crude rcactn. prod, leads 
to further reactn. and formation (36) (37) of ot- and ^tolane dichlorides (see above). — 
C with CA in pres, of powdered chromium metal at ICO” for 5 hn. gives (17% yield (38)) 
triphenylcbloromethane (3:3410), m.p. 106” (38). — G with small proportion of AlCli 
(0.1 mole) at 50>60” evolveB HQ and gives a mixt. (30) contg. 40% a,a-dieh]or(HB-tri- 
ofaloromelhyl-diphenylmethane, m.p. 5^1”, + 10% m-(a ,a'~dichloro-m-trichlaro- 
mfithylbensyO^Kjff-diclilorodiphenylmethane, oil, + 34% unchanged 0. — C with AlCli 
in CsHfl (39) or C with A1 + HgCls in CA (40) gives (62% yield (39)} 9,9^,10,10'-tetra^ 
phenyl-0, iO-dihydroBnthraGeiie, cryst. from acetone or Igr., m.p. 159” (40), 157-158” (39|.| 

[C with MeMgCl in ether gives two types of reactn. according to conen. (41); e.g., C 
with dilute MeMgCl yields tolane tetracUoride (3:4496) + ethane + MgCl 2 , while C 
with cone, MeMgCl gives in 22% yield a mixt. of the two geom. isomers of tolane diehloride 
(see abovej eonsisting of 5 pts. of the irons form (3:4210), m.p. 133-139” (41|, together 
with 1 pt. cf the cu form (3: 1380), m.p. 63” (41), separable by fractional ciystn. from ale. — 
For reaetn. of C with EtMgBr see (42). — C does nU (43) react with excess mercury di-p- 
tolyl.1 

[C wHh HF gas in Cu flask at 0” for 72 hn. (44), or C with SbFs (45) (46), or C with 
BbFa.2NaF at 130-140” (47), gives (yields:^ 75-95% (44), 75% (45), benzotrifluoride, 
b.p. 102.3”, m.p. -29”. — Note that C with &Fi in Cu flask at 120” for 6 hn. gives (65% 
yield (57)) benzoyl fluoride, b.p. 155-156” (57), also that C + KF in HCOOH gives (16% 
^eld (68)) fonn^ fluoride, b.p. -26° at 750 mm. (68).] 

C on complete hydrolysis yields benzoic add (1:0715); e.g., C on htg. with anhydrous 
HCOOH yirids (48) BzOH + CO -h HCl (use in detn. of side-chain halogen (40)); C with 
aq. in s.t. at 150” (15) or with aq. at 90-05” in prea. of Fe salta (SO), or with aq. vapor at 
560-850” over cat. (51), or with aq. + ZnQt at 110-116” under press. (52), or with aq. 
CbCQt at 90” foUow^ by acidif. wi^ mini, add (53) yidds BzOH; note, however, although 
C in ether sdn. is only slowly hydrolyzed by aq. at room temp. (54) C adequately 
ahaken with aq. at room temp, is completely hydrolyzed (use in detn. of C H- benzal (di-)- 
eUoride + benzyl chloride by titration with std. slk. using thymobuironphthaldn (56)) 
and C if BubjecM to actn. df steam (as in steam distn. of mixt. with volatile opda.) is 
partially hydrolysed (8). — [For study of kinetics of hydrotysis of C in aq. acetone at 80” 
in pres, of adds, bases, or salts see (1).] 

(C on partial hydrolysis yields benzoyl chloride (3:6240): e.g., C with limited amt aq. 
in pies, d H1BO4 or Fedi (56), or C with ord. eomml. ZnCli at 120” (57) (58), or C with aq. 
vapor over tin phosphaite at 210” (50), or C with pure ZnO at 100” (57|, or C with benzoic 



mM in boQc. niMMiiieiie {HO), jUhk BiGI| nole, hamvmt that C with fm & 1 GI 1 fdh-^ 
Mot but iddn. of 1 stole uq. or kdtiil me of tedi. ZaCIi #free BiQ {57}.) 

(C hid. with euboxyiic Mridfl or anhydridee eapeeially in pm, of ZnOb ia oftoi wadi, to 
prepare a mixture of benacqd ehloride the add chloride of the add eSraloyedi podkaw* 
brl^ ia oaaee where the two aeyl chlorideB an readily eeparable: C with pfatbaSe 

anhydride (1:0725) (61) (e2|iir phthalicadd (1:0620) (62) + ZnCbat 110-120* or atom 
givea 96% yield BaCl (3:6^) + 93% jym.-phtha]yl (^)cfaJaride (3:0000); for other 
fixamplBB see under ehloroaoetyl chloride (3;6235)i dichlorooeetyl ehloride (3:5290), 
triehloroacetyl ehloride (3:5420), fumaryl (d)ehlorito (3:5875), and terephthalyl (di)- 
chloride (3:2205). —Similariy C with aalto of sulfonic aoida yields BsQ + the eoimp.' 
auUonyl (boride: e.g., C + s^um p-naphthaleneeulfonate gives (63) 90% yidd BsQ + 
80% yield p-naphthaJeneaulfonyl chloride.] 

[C under certain ccmditionB may be converted to bensoio anhydride (1:0595): e^., 6 
with BaOH + trace Fe salts htd. 6 hre. at 110-115” under reflux (64), or C with NaOBa (U), 
or C with ord. cone. H 1 SO 4 (66), or C in AeOH in pies, of phosgene (67), yields BarOJ 

C very readily undergoes alcoholysiB: e.g., C with EtOH in pres, of ywlda 1(9) 
ethyl benzoate (1:3721); note, however, that C + aba. EtOH in s.t. at 130-140* iKHiur 
C + trace sublimed FeCla treated at 80-110” with 95% ale. (71) yields benzoyl cfdiridi 
(3:6240) + ethyl chloride (3:7015); furthennore that C -f ethyl acetate (2 mnlni) to 
pres, of ZnQt yields (69) ethyl bensoate (1:3721) + acetyl chloride (3:7065) + ethyl 
chloride (3:7015). 

C reacts with phends to give various products according to circumsianees: G with nq. 
(72) (74) or better ale. (73) sodium phenc^tc (3 moles) gives at 100** amall yields of phenyl 
bensoate (1:2257), m.p. 71”, and of o-hydro^benzophenone (1:1414), m-P* 41”, togsther 
with otlier prods, notably benzaurin (see below). — G with phenol in pres, of ZnO ^vee 
(75) phenyl benzoate (see above] + p-hydroxybenzopbenone (1:1560), m.p. 134”.^ 
C with phenol (2 moles) htd. at 1(10” and reactn. prod, treated with steam yidda (76) (77) 
4|4'-dihydroxytriphrnylcarbinol (=phenolbenzcm==4'-hydroxyfuchHone=beniaurin) [Beil. 
VI-1145, Vllli-(589j], as red ^tn. powder (diaoetate, m.p. 119” (76) (77); dibenzoste, 
m.p. 16^184” (76)), accompanied by ^ydroxybenzophenone (see almve). — [For eoiMp. 
reactns. of C with o-cresol (1 ; 1400) yielding cHCresdbuizein (78) (79), with thymd (1:1430) 
yidding thymdbenzein (80), with resorcinol (1 : 1530) yielding resoreinolbenzein (76), or 
with pyrogaM (1 : 1555) yidding pyrogallolbenzein (81) see indie, icfs. — For reaefau. of 
C with o-naphthol (1:1500) (73) (94) (95) (or with i-hydrozynnphthoic acid-2 (82) (9) 
(95)) yielding 4-(l-hydroxynaphthyl) phenyl ketone (or the oonesp. 4-(l-hydra:Qr-2- 
carboxynaphthyl) phenyl ketones) reepectivdy see indie. refB.<; for reactn. of G with iS- 
naphthoi (1:1540) see (84).] 

C with ammonia or amines gives varied reactns. ^ G with liq. NH| (85) or with NH 4 PI 
in B.t. at 200” ( 86 ) ipva (75% yield (85)) benzonitiile; C with cone. aq. NHiOE in s.t. at 
130” yields (85) benzoic add + benzamide + benzonitrile. ^G (1 mole) with 
(2 micka) warmed together without advent or with ZnQs in AcOH sdn. gives (87) 
diphenylbenianiidinB hydrochloride [Beil. XIl-273, Xllr(202)], the free bsse of which 
has imp. 147”; note, however, that G with sniline hydrochloride + nitrobenzene + Fe 
filings htd. at 180” for 3-4 hn. yidds (87) the dyestuff Doebner’s Violet (the HCl lesBtn. 
prod, of 4,4'-diammotriphenylearbind} [&il. Xin-742, XIlIi-(283)I. — C (1 mde) with 
dimethylai^ine (2 mdes) htd. at 100 ” preferably in pres, of ZnCh yidda ( 86 ) tlie iyeeUM 
Malachite Green (the B[C1 reactn. prod, of 4,4'-dimethylaminotriphenylGarbinol) [Bdl. 
XlIl-748, Xllli-(203)] (see ® below); anslogmis dyestuffs frimi other tertisiy amines 
cannot be disooiMd here. 

[G with excess phcnylhydrazine in ale. does not react untfl Cu powder is addsdl; the 
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■obiticm thfln (80) npidly turns cnr.*4ud. and on eooling soon ppts. a mixture of beuakb- 
htydeidieiiylhydraioiiei m.p. 157” (see 1:0105) (doubUess aooounted for by reductn. of C 
to beual (di)ohloride (5:6327) at the expense d phaiylbydraxine), together with phenyl- 
faydnoDe bydnKddciiide. C + exoea phenylh^xbasine healed in ale. without Gu (89) 
turns dark red and ppts. a mixL of fonnasylbenwnc.” [Beil. Xyi-17]| red Ifts. from ale.; 
m.p. 178” (ddubtleas acoounted for as above), and phenyibydrasiiie hydrochloride.] 

[C with amides or ammonium salts gives on htg. mixtures of coiresp. nitriles and acid 
halideB: e.g., C with bensamide at 140” yields (90) bensonitriie + brnzoyl chloride; C with 
p-tohiamide at 140” yields (90) bensonitriie, p-tolunitrilei benzoyl chloride, and p-toiuyl 
•chloride (3:6600). -r For patents exemplifying this type of reactn. see (91) (d 2 ).| 

C on mononitration, e.g., with 0.44 pt. fumg. HNO^ + 0.44 pt. cone. H 2 !HOj at 25“30” 
for hr. (4), gives 85% yidd m-nitrobcnzoic add, m.p. 140” (4); very possibly hydrolysis 
here precedes nitration since 0 on nitration with NjOs in cold CCb gives (32) (93) an oily 
mixt of nitrobenzotrichlorides more stable to hydrolysis tiian original C, but which on ^ 
deavage with alk. or cone. HaSO^ yidds a mixt. of nitrobenzoic acids containing 70% m- 
nitrobensde acid (for other studies of nitration of C see (5) (10)). — C on diniiration by 
sola, in 5.4 pts. cone. H 2 SO 4 and treatment with 6.8 pts. fumg. HNOg at 185” for 1 hr. gives 
(4) 33% yield of 3,5-dinitrobenzoic acid, m.p. 205-204” (4). 

(C cannot be sulfonated witliout hydrolyris of tiie — CCla group; C with cone. HaS 04 
even at 30” yields ( 66 ) benzoic acid (or its anhydride). — However, G with gaseous SO 3 
at room temp. ( 6 ) gives on subsequent vac. distn. an oil (perhaps 7 N-sulfobenzotriddoridc) 
which with aq. yields mHaulfobenzoic acid (Beil. X1-3H4, Xli-(98)], dihydrate, m.p. 97-98”, 
Icaing aq« at 160” 3 idding anhydrous acid, m.p. 140-141” ( 6 ).] 

-0 Malodute Green fonutiim. C (1 drop) + dimethylaniline (1 drop) warmed with 
0*1 g. fused ZnCla gives intense green color. 

(0 Benzoic add: C on refluxing with aq. NaOH soLn., subsequently acidified, ppts. 
bensoic acid (1:0715), m.p. 121 ”. 

1:1511 ( 1 ) Olivier, Weber, Ree. trav. chim. 58 , 881. 884 (1934). (2) Lecst, Roc, trav, chim, 47, 
14. 17 (1926). (3) Swarte, Bull, aoe. chim. BcIq, 31, 37.<^377 (1922). (4) Hah. Lei, Waus, Iki. 

Rcfia, Nail. Tringhm Univ. A-2, 137-141 (1933); Cent. INS, II 2977; C.A. 28, US (1934). (5) 
nikrtdieim, Hobues, J. Chem. Soc. 1928, 1611-1615. |U) Laucr, J.prakt. Oiem. (2) 142, 252- 
268 (1935) ; (2) IM, 127-138 (1935). (7) Timmermaus, BuU. hoc. cAtm. BcIq. 25, 3:14-343 (1914) ; 
CtaL 1114, 1 618. (8) Heime, Newman, J. Am. Vhem. &oc. N, 1608 (1938). (9) Hutton, Proc. 
Roy. Soc. London A-IN, 673 (1931), (10) HoUeman, de Mooy, Hcc. trav. chim. 82, 25-27, 33-34 
(1914). 

(11) Dummer, Z. anorp, aUgem. Chm. Ill, 37 (1920). (12) Britton (to Dow C^liem. Co.), 
U.B. 1.804,458. May 12, 1931; Ccm. INI, 11 497, (13) Lccut, Ann. .Soc. act. Briueflee 48, 1 
16, 110 (1928). (14) Donohue (to Eastman Kodak Co.). U.S. 1,552.798, Sept. 8, 1025; CetU. 
IMh 1 541. (15) Beilstein, Kuhiberg, An7i. 148^ 336-333 (lj!»68). (16) Heldou Co. A Gibbs, 
Brit. 123.341. Oct. 22, 1917; C.A. 12. U78 (1919) ; Bwiaa 87,061, Jan. 17. 1921 ; Cent. INI, IV 354. 
(17) Conklin (to Solvay Prooeaa Co.), U.S. 1,828.858, U.H. 1.828.859, Oct. 27, 1931; CvrU. liN, 

I 1675. (18) I.G., French 798,727, May 25, 1936; Cenl. liM, 11 336U. (19) Erdmann, Ann. 
m, 150 (1892). (20) FolUk, Rudich, Monalth. 48 , 218 (1922). 

(21) Meyer, MonaUh. M, 729 (1915). (22) Moyer (to Solvay Procesia Co.), tJ.S. 2,152,357, 
March 8, 1939; Cent. IW, II 1775; C.A. N, 5001 (1939). (23) Limpricht, Ann. IN, 321-325 
(1866). (24) Ferrot, CmiA. rend. IM, 1425 (1934). (25) Seyewetz, Trawiti, Comjii. rend. IN, 
241 (1903). (26) Limpricht, Ann. IM, 55-57 (1865). (27) Whitmore, Longluis, J. Am. Chem. 
80c. M, 1518 (1933). (28) Borahee, Heimburger, Ber. 48, 468 (1915). (20) Buech, Bt6vo, 
Ber. 49i 1067-1068 (1916). (30) Busch, Weber, J. prakL Chm. (2) 44, 12-13, 60-52 (1936). 

(81) vsn der linden, Hec. Irae. cktm. 57, 1075- ION (1N8). (32) Spreckels, Ber. N, 311^319 
(1919). (32a) L5b. Ber. N, 3060-8061 (1003). (33) Dean, Berchet, J. Am. Chan. 80c. N, 
2826 11930). (84) Marokwald. Karesg, Ber. N, 2904-2996 (1907). (35) SUudinger, Clar, 
Gaako, Ber. 44, 1646 (1011). (36) Onufrowicz, Ber. 17, 833-835 (1884). (37) Hanhart, Ber. t5, 
898-901 (1882). (38) Cbakrabarty, Dutt, J. Indian Chm. Soc. 5, 514, 517 (1928). (39) WoU, 
Wertyptwooh, Ann. 481. 3(M2 (1030). (40) Rsy, J. Chm. Soc. 117, 1339 (1920). 
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It 11 mm. (8) 
at 11.8 mm. (3) 
at 10,8 mm. (3) 
at 9 mm. (33) 
at 8 mm. (19) 


[For prepn. of C from p-chlorobenioic acid (3i4940) with PGI5 (80% yield (10)) (2) (13) 
il4t)f with SOCls (11) (14) (6) (33), with S(K32 + A1C!1| (IS), or with pHshlorobeniotri- 
chloride (3:6825) + Z11GI2 (10) cf. (18) sec indie, refa.; from NaX with oxalyl dichloride 
(3:5060) see (17); from p-tolueneeulfonyl chloride with SOCli in a.t. at 240" (95% yield) 
see (12); for fanon, of C (2%) from benzoyl chloride (3:6240) with GI2 + FeCli (together 
with 83.5% jnr (3:6590) and 14.5% 0- (3:6640) iaomera aee (3).] 

C with MeOH yields (4) methyl p-chlorobenzoate (3:0535), m.p. 43'’; C with EtOH 
yMdi ethyl p-ehlorobensoate (3:6750), b.p. 238*’ (for study of rate of Blcoholysis sec (19) 
(20)); (j with isopropyl ale. yields isoproi^ p-chlorobensoate (for study of rate of reactn. 

BeB_^(21)). 

C widi NflA (50% yield (22)) or C with oxalyl diehloride (3:5060) in CfHs (23) gives 
p-chkxrobenBoic acid anhydride, ndla. from CsH| or dil. acetone, m.p. 194.8" (22), 193-194" 
(23) (24). [This anhydride may fonn during various reactns. of C eapeo. in pres, of (er- 
basm or NaaCOi.] ^ 

[Fv reactn. of C with AlCU + benaene yielding (25) p-chlorobenxophenone (3:1914), 
with AlCh + toluene yielding (26) 4-chloro-4-methylbensDphenone, with AlCIa + biphenyl 
yielding (5) p-chlorophenyl p-xenyl ketone, with AlCL + naphthalene yielding (27) p<ehl4V 
rophenyl o-naphthyl ketone; with AlCli + chlorobeniene yielding (9) 4,4^-diohlDrobenzo- 
phenone (3:4270), with AlC^ + anisole yielding (6) (28) 4-chloro-4'-methoxyben8ophB- 
none, with AlGli + phenetde yidding 4r«hlor(>4' -ethoxybensophenone aee indie, refs.] 

[For reactn. of C with perylenetetracarboxylic add dbmide yielding vat dyee see (30); 
with 4,10-diohloroperylene + AICI3 see (31).] 

[For reactn. of 6 with oik. HiOi in acetone giving 4,4'-diehlorodibenzoyl peroxide, m.p. 
137-136" dec., see (32).] 

C on hydrolyBia yields jHchlorobenzoio acid (3:4940); for the amide, anilide, p-toluidide, 
and other derive, coireep. to C see p-chlorobenzoic add (3:4940). 


8:1611 (1) Norria, Faace, Staud, J. Am. Chem. 3 dc. 81, 1415-1420 (1936). (2) KtnnmrUng ^ 
Bar. 681^ (1875). (8) Hope. Biley, /. Cham. 3oe. Ul, 2510-2627 (1922); HI, 2470-2480 
(1928). (4) Montagna, Bw. eras. Mn. 19 , 55, 61 (1000). (5) dc Ceuater, Cartf. liM. II 1296; 
C.A. Mb 4828 (1982). (8) Brngmun, Bondi, Bar. M, 1471 (1931). (7) Kohlrauaoh, FCnpiti. 
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Ill) Mi9F«r, MmM. 0, 778 UMD- (») PelUk, RudMi, ITomM. U, 218-817 llSaS. 
113) N«vdlo,lfiriu,aiNnrio,/.B(iiLCIkMi.fl,SM (1880. (14) Rruldaiid. Ctrtv, iitaH, 
/. atom. 8oe.lil, 2478-3477 anS)- (15)KWi&l, (toLG.)O«r.701,8B3JU.2,l»W;(;j|.M^ 
S8 (1043). (18) BwittUi SyM, I4d., ItoniJwiii, Thomu, Brit. 808,231, A|h 3 18, 1828; CM. 
]gllbU1848. |17)Ad«ni,UUioli,/.ilM.CAmi.&K.42,e0MQ8(182Q). (18) Milii (to Dmr 
OltoB. Ca.), Ua. 1,86SJM, July 3, 1034; CM. INI, Q 2888; C.A. »,-S474 (1884). (18) Miviji, 
Yam. J. Am. Chem. Boe. 11, 1420-1424 (1833). (20) Bwa», Qliviar, Sm. ton. dUm. 0 
510-327 (1827). 

(21) Nonii. Qmany, J. Am. Chm. Sae. M, 1813-1818 (1828). (22) Bub, Ffttonoii, /. Ckm. 
See. 111. 2181 (1824). (23) Adnw, VWli, Ftoneh, J. Am. Chm. Sae. M, 427 (1818). 
tfOdMami, Bar. 0 2228 (IBIQ). (25) Demuth, Dittrich, Bar. N, 3808 (1880). (28) Uikay, 
BoHboRHigh, J. Cham. Saa. U0 2486. (27) Beholl, Seer. Bar. li, 115 (1822). (28) John, 
J. Ckm. Sae. U0 1881. (38) Montacue, Baa. tree. thim. 0 848 (1830). (80) Neirtaeky 
(to B>J8.F.), Ger. 411,584, April 2, 1825; CM. IIU, 1 3868. 

(81) Zinke, Funlce, Fongreti, Bar. 0 802 (1835). (32) QeUnen, HatniiM, Bar. 0 M (lUS). 
(IS) ThompeoD, Nonrii, /■ Am. Clem. Soe. 0 1866 (1838). 

3:6860 n-Aini TRICHLOBOACBTATB CtHuO^CHi Bia.&l(.t60 

fi-G|Hu,O.CO.CCli 

B,P. 330.3-233.3* (1) dSo - 1.3476 (2) 

318' itTMoiliL (2) 

134.8-136° It Mmm. (1) 

118° It Mnun. (2) 

[For prepn. (91% yield (2|) from n-amyi ele. (1:6205) + trichloroaoetic ac. (3:1150) 
see (2J.1 

l;IMi (1) Chens. 2. phvMlk, CAem. B-M, 309 (1934). (2) Luton, Dehn, Ja Am. CAem. Sae. M, 
1264rl265 (1938). 


3:6676 TRICHLOROACBTIC ACID ARHfDBlDE 



C4O1CU 


BdL n - 210 

ni- 

lh*(200) 


BiP. 223* HI 

222-224* dec. (2) (3) 

96-100** at 11 mm. (4) 

Note that the above name of C ia ao rendered to emphaaiae that it ia the anhydride of 
triehloroaeetic add (not a trichlorinated acetic anhydride). 

[For prepn. of C from trichloroaoetic add (3: 1150) with triohloroBcetyl ohloride (3:6420) 
and PCk C2h Pfit (U w AlCli |5| aee indie, refa.; for prepn. of C from triddoroacetio add 
(3:1150) with PsPt at 200-215° (80% yield (6)) (4| see indie, tefa.; for prepn. of C from 
Bodium tricfaloroacetate with SOiCh or SQz + Gls in EtOAc (90-05% yidd) aee (7).] 

[For behavior of C on htg. with SbFi + Bry see (6); for behavior with pure HsQi aee (4).J 
C ia hydrolysed with great speed by aq. or even moiat air (2) (4) yielding trichkiroafletlc 
add (3:1150) q.v.; for the amide, anili^, p4oluidule, and other derivativea oaneap. to 
C see tiiehloroaoetic add (3:1150). 

l:Wa (1) ClenDont. Cmpia nnd. SB, 337 (1378); BuQ. ioe. ehm. (2) IS. 505 (IBTg). (2) 
n«y,Thoiiimii,Bflr. IB, 698-699 (1877). (8| AntoiiiB, /oAreiber. IflSB, 1032. (4) Ff ohtar, Mtmh. 
mUar, Jifdf. CA4ii. Ada A 60M04 (1023). (6) 9tneaek», Schwegler (to Dow Ghn Go.), 
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DIVISION CffiOnON 1 


US. 1,711,104, May 14, 10»! IM, D 131S; C.A. U, 3284 0020). W BwwU, AiB. toe. 
Mot. (S) 11, 002 (1805). (7) 1.0^ FMDoh 708S16, May 6, 1031; CtnL HU. U 1M7. 


SieSSa DQORHn. CHLOSOFDMABATB C6H1O4CI Bail D - 744 

Cl-C-OOOCHi lli-(3in) 

CHrf)OC-(!!H ni-(640) 

B.P. 

»4' (1) ° 1.0809 (2) 

lies* cor. at 18 mm. (2) - 1.300 |3| HSt « 1.471 (3) 

108* at U mm. (3) Di” » 1.3038 (3) n^V » 1.47198 (3) 

[Far prepB. of C from chlorofumaric acid (3:4833) in nbg. MeOH with HQ gaa (1) or 
eoQc. H 2 SO 4 (3) see indie, refs.; from chlorofumaryl (di)chloride (3:6105) with MeOH 
under reflux see (li-l 

l:IM (1) Kiiuder, J. prakt. Chm. (2) 31, 26-28, 32 (1885). (2) Walden, Swiiuie, Z. phvnk. 
Chen, 31, 741 (1612). (3) vou Auwera, Horres, Ber. 13, 1679, 1686-1687 (1629). 


3 : 6590 m-CHLOROBENZOYL CHLORIDE C7H4CK:n3 


235“ 

(1) (2) 

143-145“ 


40 mm. 

=0 

(0) 

224.8-228.2“ 

(3) 

117.6“ 


26 mm. 

17) 

224^227“ 

(4) 

112“ 


21 mm. 

(7) 

222“ 

(S) 

199.5“ 


19 mm. 

(7) 



103.5“ 


16 mm. 

(7) 



110“ 

at 

16 mm. 

(8) 



103.4“ 

at 12.5 mm. 

(18) 



99.5“ 

at 18.6 mm. 

(7) 



94.5“ 

at 

10 mm. 

(7) 



77.5-78“ 

at 

Imm. 

(0» 


Beil. IX - 338 
]Zi-(139) 


[For prepn. of C from m-chlorobenzoic acid (3:4392) with PCIr (76% yield (8)] (1) (5) 
or with SOCls (10) (6) see indie, refs.; from benzoyl chloride (3:6240) with CU + Fed] 
(83.5% C) see (7) (11); from tetrahydroxybenzuic acid [FJeil. X<535, Xi-(270)] with 5 
moles PC1& sec (12); from r>«ulfobenzuic acid with 2 moles Ms see (1) (13).] 

(Note that fur the isomeric p-chlorobenzoyl chloride (3:6550) htp. with FsOfi in toluene 
yields (16) the coiresp. anhydrides; although this reactn. is not rcicorded for C yet thi’ 
eenreep. mnshlorobenzoic acid anhydride, ndls. from ale. (17) or from It. pet. (16), m.p. 
05.5“ (16), 05“ (17), has been obtd. from Tn-chlorohciizutc acid (3:4392} witti PjOa in 
boilg. toluene (30% yield (16)) or with oxalyl dirhloride (3:5060j in boilg. CsH^ (17).| 

(C with MeOH yields (5) methyl m-chlorobenzuate (3:0670), b.p. 231“; C with EtOIi 
yields (1) ethyl oMihlorobenzoate (3:6770), b.p. 245“.] [For studies of rate of alcsoholysis 
of C see (14) (9).] 

[C with GA + gives (65% yield (6)} (2) (4) m-chlorobenzophenone (3:2160), 
m.p. 82-83“; C with naphthnlene + AlC^ in CS 2 gives (73% yield (15)) irHihloroplienyl 
oKiaphthyl ketone, pale yel. pr. from ale., m.p. 77-70“ (15).] 

C on hydrolysis (e.g., by boilg. with aq. (7)) yields m-chlorobcmzoic acid (3;4392). - 
For the amide, anilide, p-toluidide, and other deriva. coiresp. to C see fn-chlorobenzdc arid 



a««mh9«itfw 


aa UQDiOB wnssf >ijfi 

•:ia9 (1) Umpricht, tub Uriar, Am. IM, 362-005 (1«S7). W Ha rt aw h , 9tr. Mt 57 (ISM). 
(8)lE^Huich,Pbngi^»fitoGkinair. JfimaaA.l9, lOBOIW (4) Narrk, 
to. M. 1812. (5) MontMpe. to. Irav. cAim. if, 56. 58 (1800). W Bargmua, Bondi, to. it 
1477 (1931). (7| Hopo. Biley. /. Chm. Soe. 181, 2610-2627 (1922). (8) NatbUOi 
B faerwin, J. Biol, Chem. 87, 658 (1026). (0) Norria, Younc, /. Am. Ckm. to. 1420-1424 
(1936). (lOl Frnukland, Girter. Adaoia. /. Chem. Soe. 181, 2476-2477 (1912). 

(11) Hope. Biley. /. CAem. to. 188, 2470-2480 (1028). (12) (Inebe, Ann. lit 200-268 (1868). 
|18) Otto, Ann. 188, 156 (1862). (14) Berger. Olivier, Bee. tnu. ehim. 4t 616-627 U927). 

(16) Bfsholl, Seer, Ber. 16, 113 (1022). (16) Kule. Paiaraon, J. Chem. Soe. 186, 2161 (1924). 

(17) Aduna, Wirth, i'reiLch, J. Am. Chem. Soe. 48, 427 (1019). (18) Thompwn, Nonii, /. AM. 
(?AeM. to.6B, 1956 (1930). 


:e600 ^TOLUTL CHLORIDB CkllTOCl BalL 12-486 

(p-Muthylbenxpyl chloride) £—0 lXi-(198) 


B.P. 

226.5-226.7^ ( 1 | 

225-227^ (2) 

884-836^ at 780 mm. (3) 

ISi** at 36 mm. (14) 

101-108'’ at 1610111.(13) 

108^ at 16 mm. (4) 

102.7° at 14 mm. (5| 

06 95.S° at 10 mm. (V) 

78.8-73.0° at 4.6 mm, (7) 

70-71° at 4 mm. (H) 

90-00.6° at 3 mm. (9) 

[For prepn. of C from p-toluic acid (1:0795) with PQs (100% >ield (3)) ( 6 ) (10), with 
PO, ( 11 ), wiUi BOCla (95% yield ( 12 )) ( 2 ) (7) (13) (14), with POCl, + NaQ (KCl) (16) 
eee indie, rofe.] 

|C with pyridine and excess K 2 S 2 O 5 yields (16) p-tnluir anhydride, m.p. 94° (also fonned 
as by-product of prepn. of C with PCU (O))-! 

[For reactn. of C with AlCl) and varioua hydrocarbons to yield ketones, e.g., i^lth CfHf 
yielding (3) phenyl p-tolyl ketone (l:516i>}, with toluene yielding (17) di-p-tdyl ketone 
(1:5185), with biphenyl yielding (18) (13) p-tolyl p'-xenyl ketone, with naphthalnne 
yielding (19) o-naphthyl p-tolyl ketone, with m-xylene yielding (14) p-tolyl m-xylyl ketone, 
with p-xylene yielding (14) p-Udyl p-xylyl ketone, with isopropylbenzene (cumene) yielding 
( 20 ) p^umyl p4xAy\ ketone sec indie, refs.] 

|0 with EtZnI yields (21) ethyl p-tolyl ketone [Beil. VIl-317, VlIi-(170Jl, b.p. 238®,] 

[C with CIs at elevated temp, yields ( 22 ) p-(rhloromethyl)beiiaoyl chloride (ca-chh>ro-p> 
toluyl chloride, b.p. 150-155° at 22 nim. (22); C with Brz at 185-190° yields (23) a mixt of 
p-(bromomethyI)ben«)yI cAtoride, b.p. 155-156° at 20 mm., and p-(bromomethy])h 6 iiioyl 
bromide, b.p. 170-171° at 20 mm., m.p. 56° (23).] 

[C with MeOH yields methyl p^tbluate (1:2071), m.p. 33°, b.p. 222.5°; C with EHiOB 
yi^B ethyl p-toluate (1:3947), b.p. 234.5°; for study of rate of reactn. with MeOH ise 
(24), with EtOH see (9), with isopropyl ole. see (25).] 

C on hydrolysis yields 7 >-tf)liiic acid (1:0795), m.p. 178°; for the amide, aniUde, pAolui- 
dide, and other derivs. corresp. to C see p-toluic acid (1 .0795). 


F.P. 

-3.r (5) = 1.1086 (5) 1.6449 (5) 

- 8 . 0 ° ( 6 ) 


*ii8i8 <t) KohlTBUBob, Pongrati, Stockmsir, MamUh. 17, 108 (1936). (2) Meyer, JtfonoM. 
**.425(1001). (3) Ador. BiUiet, Ber. 18, 229B-2299 (1879). (4) IVaiikland. Aston, J. Clwa. 





mmm fsacftm i 


te. 4M (ISBB). tS>MirtiB,»Hlinitim,/.CAiM.&e.^ tUuntmi, 

Bei. tm. Mm. M, 1S6 (ItOl). (7) ’nkOmpsan, NsRte, J. Am. Chtm. Sue. U, MU (Una). 
(B) Bmuh, Nbon, J. Am. Ckm. Ste. U, 2600 (1086). (0| Norrii, Youdi, J. il«. Chm, 8tt, 
a. 14M (1986). (10) Cihoun, Ann. HU, 316 (1868). 

(11) KruikUnil, 'Wbutoii, J. Chtm. Boe. 66 , 1811 (1896). (13) Maafan, Ad. S»e, CMm. 
SmiMia U, 29-36 (1929) ; Cent. 1918, U 2321. (13) SeUmk, Bergmami, Anti. 686, 33 (1928). 
(l4 Uorpn, Coulaon. J. Chm. Sm. 1819, 2208-2211. (16) Kudinf (to I.O.), Q«r. e62,U9, 
Uirdi 10. 1937; Cod. 1687, I 3874; C.A. U, 6816 (1987). (16) Gtaopaulm, J>rafclifai AM. 
AHUnoii 8 , 347-358 (1931); Cod. 1888, 1 3171. (17) Sonmialet. Cm|d. roid. 189, 1349-1861 
aB26). (18) Dilthor. J. prM. Chtm. (2) 189, 316 (1026). (10) SiihoU, Soar, Amt. 886 , 147 
(1912). (W) Kodov, Fadomer, Drabldn, J, Cot. CAm. (C.5.8.fi.), 6 , 1(^1889 (IKO); Cod. 
Wl, 1 2369; C.A. 81, 2691 (1937). 

(21) Mwithnor, /. pniM. CAon. (3) 188, 204 (1931/22). (22) Badbche Anilln- und Bodi>- 
IWitik., Oor: 289,311, Oet. 10, 1911 ; Cod. 1811, H 1304; Car. 240,835, Nov. 16, 1911; Cod. IMI, 
n 1868. (33) Titley, J. Chm. 8te. 1668, 2581. (24) Norria. FaaM, Staud, J. Am. Chm See. 
fl, 1415-1430 (1035). (25) Norria, Giogory, /. Am. CAon. Sot. 88, 1813-1816 (1828). 


4t8-DICHL0a04-MBTHl fL PHBH0L OH CiHgOCU 

:h, 



BeU.VI-850 

Vli-(174) 

vb-cm) 


liJ>. sa 

See 3:1020. Dmatm A: Siilidi. 


S’.eeiS o-CHLOROACXTOPHBNOllE 

(o-ChloropheDyl methyl ketone) 


BJ. 

Baft-aaB’ntTBBmm. (10) 


SOT-OIB’itTSaiiiin. (1) 
XM-!6S8° (2) 

MO-OfeS* (3) 

118* at Umm. (4) 

98* at Omni. (5) 


0 CiHAXl 


BelLVn- 

vni-(i5i) 


- 1.18B4 (1) 
JOf -1.198 (4) 
Ai*-* - 1.9016 (4) 


liS - 1.6B6 ( 1 ) 

- 1.54S3 (4) 


CUorlen mobile liquid with agreeable odor. 

[For prepn. of C from o-clilorophenyl«meihyl-carbiiiol (4) (5) by oxida. with CrOs aee 
(41 (6); from methyl o-chlorobeiuoylaceUie (607 d yield (2)) or from ethyl o-chlorobensoyl- 
eeetate (80% yield (II) (d4% from C (10)) on ketonic hydroL with boilg. 20% HtSOi for 
lO-U hn. see indie, refs.; from o-chlarob^onitrile [BeiL lX-336] with MeMgl in ether 
{M% yield) see (3).] 

fC with CuCN on htg. in mixt. of quinoline + pyridine aa directed (6) gives 20% yield 
OH^anoftoetophenone, m.p. 43”, b.p. 143” ni 12 mm. (6); for behavior ctf C on htg. with 
CuCN in quinoline at 210” or with GuCN + phthalonitiile in quinoline yielding copper- 
oontg. pigments of the phthaloeyanino type see |7}.| 

(6 on htg. with 60% KOH as directed (8) gives small yield o-chlorobenaoio acid.] 

[C on mononitration with 10 pta. HNOi (D « 1.52) at D” gives (35% yirid (1)) ^Hshloi^ 
4-nitroBoetiipbenone, ealorleBB fw. from alo., m.p. 02” (1) (for oondem. of this prod, with 
aqdainineB to give substituted acricBnes see (9)}.] 



m 


XMUHBMHik 


iiEqURDB wm sf >iu 

artmi; ndb. fttai ii},> Apt lCt-U3* W, lOV 4l|. 

# oUailBWMttoi fc w w ^-dtHiiluq^dHMB^; BMiaofcayi^ A^H, Bt;p,aM* 
ti). (Tlifl pbenjihyiclnioae of C ia oiaUble (2K) 

0 o^adonMnrtopInBOU Iti-dUteplMiijlhidnMM: dark yei. Ifis. from AaCHSt, 
m.p. 206° (3|. 

9 a-Chlaroiutopluuaw aeaiicarlMzine; nrjat from MeOB, m.p. 178>-179* (6), from 
40% AoOH, m.p. 160-160* (2). 

l;im (1) Thoip, BnuukiU, /. ylm. Chm. Sots. ST, 1260-1201 (IBU). (2) WaU. 

Ann. Mm. (10) It, 28-2B (1028). (3) BohoIib, Seriha, Ami. HI, 800 (1030). (4) ton Aown, 
iMbonTi Bundwiiiuiii, Str. U, 4t-S0 (1026). (5) Forlnrerka Mdatm luiOuB Brmnnti Brih 
170J088, March 30, 1022; Cent. UBS, II 1282. (6) Hdbaraw. von Belay. Am. HI, S86>H4 
(1037). (7) Helberaer, Atm. HO, 216-217 (1837). (6) Lock, BOok. Bar. TS, 020 (1037). M 
Jamui, Bethwtach, J. Am. CAem. &». H, 1145, 1140 (1028). (10) Sharp, SuOari^ TRlan. 
J. Chm. See. 1048, 348. 


3 : 66 S 6 o-CHLOROBBHZAL (DDCHLOBIDB 
(inGilorobeiiiylidBiie (di)ehloride) 




CTHtCb 

IHCh 


BalLV.SW 

Vi- 

Vr- 


B.P.mS° (1) i>i| - 1.399 ( 1 ) nff 1.5670(4} 

327-930° (2) 

336-328* atTSSmin. (3) 

100” it 10 nun. (3) 


[For prepn. of G from o-chlorobensaldishyde (3:0410) with PCls (80% yidd ( 3 )) ( 0 ) M 
indie, refs.; from o-toloenesulfonyl chloride with CI 2 it 92” (73.5% yield (4)) or at 180^ 
200” ( 6 ) pee indie, refs.; from o-chlorotoluene (3; 8245) with Clj (1| in pres, of PGU it 
150-180” (7) or in pra. of PCI 3 at 102-105” < 8 ) see in^c. refs.; from o-hydroxybemaMe- 
hyde (flalicylaldehyde) (1:0205) with PC 1 & see ( 2 ); for fomm. of C (5-7%) from benal 
diohloride (3: 6327) with Cls in pres, of I 3 (accompanied by 43% nir and 46-47% ;p4BOmm) 
Bee (9).] 

[For use of C in prepn. of triphenyfanethane dyee Boe ( 10 ) ( 11 ); for condeneation with 
Hoviolanthronc in prepn. of vat dyee see ( 12 ).] 

C on boilg. with water for 20 hrs. (3) or on htg. with aq. in a.t. at 170” ( 2 ) or with wnaU^ 
fumg. H3SO4 at ord. temp, aa direoted (7) yields o-chlorobensaldehyde (3:6410). (For 
studies of this hydrolysis under various other conditions see (13) (5).] 

G on 03ddn. with CrO| | 2 ), or G on boilg. with aq. for 20 hn. followed by treatment wHh 
cold cone. aq. KMnO^ (3), gives (75% yield (3)) o-chlorobenzoie add (3:4160), m.p. 141” 
(3). 

|C in MeOH treated with molecular Ag + sand and hid. in B.t. for 6 hn. at 95” yieUs ( 1 ) 
a,^diehlimHK,/^< 5 M*-(o 4 ddorophenyl)ethBn^ [Beil. V-601], oryst from ether + Igr., m,p. 
170.5” ( 1 ).] 


iBNU (1) Gill, Ber. M. 66(M52 (1803). (2) Henry. Ber. t, 136 (1860). (3) Asngsr, Loeh. 
MamUah. Cl, 333-334 (1033). (4) Davies, Dick, J. CAem. Soc, 1113, 2045. (5) Olivier. Wehar, 
ii».'Wav. ekim. il, 881. 888 (1034). (6) Gilliard, Monnet, Cartier, Ger. 98,433, Dec. 12, 18Ms 
Canr. 1818, 11 gOQ. (7) Erdmann, Ann. 172, 151-152 (1802). (8) Kyndes (to National AnSSne 
and Cham. Oo,), U.8. 1,733,268, Oct. 29, 1929; Cent 1088, 1 3831. (0) Wortyporoch, Ann. 
161-162 (1083). (10) Geigy and Co.. Ger. 213,503. Oct. 14. 1900; CtnL tm, U 1515. 

(11) Wdbr. Wenk, fitidtter, Ger. 540,208, Dec. 12, 1981; CmU. im, 1 8013. (121 WneHn, 
(to da Pont Co>)« U°s. 2D82,560, June 1, 1037; CM. 1187, 11 2077; C.A. U, 5505 (10871« 
(13) Lock, Aaingari tfeiMfik. M, 157-160 (1932). 





DIVISION B, ffliCnON 1 


8H 


3:6640 o^SLOBOBKlIZOini'CHLOBIDB 0 CiSJOQi 

CE^ 


MB-88e 

]Xi.(189) 


ap. B.P. (floftf.) 

889-880° At na nun. (1) 114.S° it IB.Timm. (15| F.P. -4° |1) 

835-838° (2) ^10° it 15 mm. |8| 

885-836° It 760 mm. |3) 108° it 14.6 mm. (15) 

833” |4) 105° At 18.76 mm. |15) 

887° (11) 104.8-105.8° At 18.6mm. (9) 

884r884.5° (5) 103.5° At 18 mm. (15) 

884° (6) 101.5° At 11 mm. (15) 

137-139° At 60 mm. (7) 93-95° At 10 mm. (7) 

188° At 86.6 mm. (15) B7° At 9 mm. (10) 

78.9-79.8° At 8 mm. (36) 


[For prepn. of C from o-chlorabensoic acid (3:4150) with PO^ (78% yield (11)) ( 2 ), 
with FQi + ZnCls (78% yield (11)), with (>ield: 90-98% ( 11 ), 87% ( 10 )) ( 12 ) (13) 
(36), or with o-clilarnbcnzotriclilorido (3:6880) + ZnCls (14) aeo indie, refa.; from <H;hloro- 
benuldehyde (3:6410) with Clo at 140-160° (70-72% >’ield) sec (7); from tolucne-o- 
milfonyl chloride with ^OCk in s.t. at 240” (41 % yield) (4).] 

[For fomm. of C (toffcther with other products } from benzoyl chloride (3:6240) with 
Cb + FeCl] (14.5% C) (15) (16), from o-hydroxybenzoic acid (salicylic acid) (1:0780) 
with PClfi (17) (18) or with phoHj^ene (3:5000) + pyridine in toluene at 60-80° (19); from 
eodium saJicylate with PCls (18) ( 20 ); from o-Bulfobenzoic acid dichloride by distn. at ord. 
precB. (21) ( 8 ) (22) (3) see indie, refs.] 

[C with MeOH yields ( 1 ) methyl o-chlorobenznate (3:6695) (for study of rale of reaction 
see ( 6 )); C with EtOH yields (23) ethyl o-chlorobenzoale (3:6800) (for study of rate of 
reaction see (5)).] 

[C with Ka o-chlorobenzoate sliould yield o-chlorobenzoic acid anhydride, ndls. from 
It. pet. (25) or ale. (26), m.p. 79.6° (25), 78-79° (26); this anhydride also results from n- 
chlorobenzoic add with P 2 O& in boilg. toluene (25) or with oxolyl dichloride (3:5060) in 
boilfr CzHs (26).] 

|C on oat. hydrogenation gives (70% yield (271) (28) o-chlorobenzaldehyde (3:6410).] 
[For reactn. of C with A]C]| + benzene yie]ding (29) o-chlorobenzophenone (3:0715), 
with AlCls + o-chlorotoluene yielding (30) 2,3-dichloro^methylbflnzoi)henone, with 
AIC81 + p-dichlorobenzene yielding (31) 2,2^5'4richlDrnbenzophenoDe, with AlCli -I- 
naphthalene yielding (32) o-naphthyl o-chlorophenyl ketone, or with aniaole + AlCli 
(1:7445) yieWng (33) 2-chlor(H4-methoxybenzopbenone see indie, refs.] 

(For reaetn. of C with perylenetetraearboxylie add diimide (34) or with am^nodibenzan- 
thnmes (35) yielding vat dyes see indie, refs.] 

C on hydrolysis yields o-chlorobenzoic acid (3:4150), m.p. 141°; for the amide, anilide, 
]>4dhiidide, and other derivs. corresp. to C see o^hlorobenioic add (3:4350). 

8 :l6ii (1) Montagne, Bee. fras. chitn* It, 55-56 (1900). (2) Emnsrling, Bvr. 8, 683 (1875). 

a Davies. Dick, J. Clum, Soc. IW, 2044. (4) Poliak. Rudich. JlfonobA. 46 . 217-218 (1922). 

Norris, Faice, Btaud, J. Am. Chm, Soe. 67, 1415-1420 (1985). (6) Norris, Young, J. Am. 
Chm. 80 c. 67, 1420-1424 (1935). (7) Clarke, Taylor, Org. BynlkMei, Coll. Vol. 1 (2nd ed.), 
155-156 (1941); (let ed.). 146-149 (1932); t, 34-35 (1929). (8) Fritaob. Ber. It, 2299 (1896). 
(9) Kohlrausch, Fonirati, fitockmair, MmaUh. 91, 108 (1936). (I 6 ) Novello, Miriam, Shorwin, 
/. BM. CW. 17, 657 (1926). 



m 


uQHJWa mm £f > im zttm 

(111 Cl«k< Bdl, 2 V«m. Aw, Sot. Cm. (1) m «r<-10( (MM). (U) rnaUwL CkIk. 
AlHU, J. CbM. Sm. W, 8478 U9U). (IS) Magw. JtfanaM, », 487 UiOl). (T^Sgsttldi 
Dy*. Ltd., BMghm, TtMiiiH, Ait. 306,281, April 18, U8»; CtM. IIM, U 1848; CJL. M, 188 
(1830). (U) Hope, Bilqr. <7An. Ac. in. 2810-2827 (1928). (Hi> Hope, Bilqr, /, Ckm. 
Soc. m, 2470-2460 (1828). (17) CUoim, Aim. 88, 317-818 (1882). (18) Katbo, «.», 

Am. lU, 188-187 (1800). (10) 8oc. Chem. Ltd. BtMl, Brit. 401,843, Deo. 14, 1933; Cant. 18M, 
U 2133; FMneh 732,078, 8ept. 13, 1832; Cent. 1884, 1 287. (20) Baiohenbloh, BaitataaB, Am. 
in, 811-813 (1864). 

(2l) Renuen, Kohler, Am. Cbm. J. 11, 332-333 (1385). (22) Liat, Btem, Ber. il. 1858-1654 
(1898). (23) Kokull, Ann. 117, 153-164 (1861). (24) IBerier, Oliriar, Bee. iroa. eUm. Mt 
516-827 (1827). (25) Rule, Pataraon, /. Cbm. Aoe. 188, 2161 (1884). (26) Adana, Wfarth, 
Frenoh, J. Am. Cbm. Am. 40, 427 (1918). (27) Roaenmund, Zetadie, Ber. 84, 430-487 (1021). 
(28) Zetache, Swiaa 92,404, Jan. 2, 1922, Cent. IMS, IV 889. (28) Mayer, Freund, Ber, U, 
2050-2051 (1822). (30) de Diaabaoh, BulUard, Hate. dim. Acto 7, 685 (1824). 

(3l)GaninUUer.J.prah(. Clem. (2)138,311 312(1933). (32) Scholl, Sier, Per. 88,113 (1828). 
(33) Jonea, /. Cbm. See. 1088, 1861. (34) Nawiaaky (to BJ1B.F.), Gar. 411,584, Apiil 2, 1828; 
Cent, ms, I 2666. (35) BA.8.F., French 598,752, Dee. 24, 1826; Cent. 18M, I 1880. (80) 
Thonpauu, Noma, J. Am. L'hm, See. 88, 1956 (1936). 


l,a,4-TBICHLOROTOLUBl!n CHi 



B J. 831-832° at 718 nm. H.P. 11° 

iSw 3:0425. Divieim A: SoUdi. 

a,3,0-TlUCHLOROTOLDBHE CUi 


B.P. 889-831° at 787 am. 

Set 3 : 0610. Divieim A; Sotide. 


M.P. 45-48° 


CiHi(3i Bdl.V<89a 
Vi- 
Vr(«88) 


C7H5Cai Bea.V-8B9 
Vi- 
Vi- 


S,4,6-TRlCHLOROTOLUBnB 



CjHiCIa BelL V - 898 
Vi-(1«8) 
Vi-(838) 


BJ>. 889-830” at 716 mm. M.P. 88° 

<Set8:2lOO. Dwieim A: Solide. 

■ l,l,S,S4-PBIITACHLOROBTrTAnB Q CaHeCU Bea.SJI. 10 

(Solid diaatereoimner) 

da da da d;i 

Bj.oao* IU>.49° D“- 1.630 - 1AMI06 

Bat 3:0750. Dwieim A; Seiide. 



t:IMa-«:0a85 


DmaioN i, marm i 


a:«i4s a>moiO'y<amaiir<A-MomftciTm OAQyci un-iis 

(CHTiml jS<«hlon)h;driii oMuetite, CBiOH Ib>( 69} 

MeetoiMdorofaydite, tr Jl yh 

^^hlarotriinetlij'lm glywl wwtote) 


Bf.MO’iD at 760 mm. (2) 1^- 1.236 (3) 

380-334* at 760 mm. |3> 

113* at Ufflffl.|3} 

[Sm aim ytvmrnl »«MonAyiirtii (8:6775).] 

(For {mpn. of C fiom ^yoerol ^-nunocblorohydrin (3:0030) with AoiO (1:1015) lee 

<3).1 

(For formn. of C from 3-hydroxy-l, 2-epoxypropane (glyeklol) with Aod (3:7065) 
(hotethatrchloropropylene^ycal 6^oetate (3:6517) ia also foniied)M»(l|;{romg|yiMtoi 
a,^^liaaetate with FOs or S:Cli aee (3); from allyl aoetate by addn. of H(X3 see (1).] 

Note that the homogeneity of all reported prepna. of C is probably open to aerioua ques- 
tion. 

•:IM8 (1) Biiot, Ana. ckim. (6) Kl, 490-403 (1301). |2] Gibann, J. Soe. Chm. Ini. M, 060 
(1031). (3) Wevchelder, Zmmlilnir, ManalA. Si, 1071-1080 (1913). 


3:6665 HHYIEHB GLTCOL Wt-(^-CHLOROBTBn,) CiHisO>Cls BelLSJI.80 
BTHE& C%.O.CHi.CHiCI 

(^(6-Chloroethoxy)ethyl 6-chloroethyl ether; In 
o>Ki-(6^ihloroethoxy)etlianB; CHi.O.CH,.CHia 

“ tri^yool diehloride ") 

BJ>. 830’ at 760 mm. (1) UlS => 1.186 (4) 

886* (2) 

118* at 10]iia.(l) DS- 1.187(1) 

80-86* at 8 mm. (4) 

[For prepn. of C from "triethylene ^yed" (1:6533) + S(X!li (78.5% yield (4)) -f- 
dbiiefhylaniline (2) or pyridine (4) see (2) (4); for prepn. from ethylene ehlorohydrin 
(8:5652) ethane oxide (1:6105) aee (1).| 

[For reaotn. d C with phenols aee (2) (3); with NaSCN see (5); for reactn. with metal 
polyaulfideB see (6).] 

[For Bolubility of dibhlorofluoromethane (refrigerating liquid) in C see (4).] 

[For use in higbrpieasuie Inbrioation see (1).] 

6:6611 (1) Gox (to Carbide and Carbon Cham. Corp.), U.S. 2,017,811, Get. 15, 1035; French 
736,281, Get 7, 1936; Cmt. 1636, 1 3003; C.A. 39, 8320 (1935). (2) IWhin, Haas, liVench 832,326. 
Dec. 28, 1987; Cmi. 1938, 1 4384; CjI. 62, 4260-4251 (1938). (3) ROhm, Haas, IVsneh 824.887, 
Fbb. 17, 1989; Csni. 1888, II 1851; C.A. 31, 6358 (1938). (4) Zellhoefer, Ind. Bno- Chm. », 
648-651 0937). (5) Hollander, WOliuna (to ROhm, Haas Co.), U.6. 2,on,478, 3,077,470. 
April 30, 1937; Cent. 1881, D 1560; CJL. tt, 4045-4045 (1037). (5) Patridi, IVttiis. Fandav 
6se. SI. 347-358 (1935). 




UWnOB WITBilf >1U 


9mn laRBILMmOKCiBBIBOAn OatflfiL MLVL-WM 

^^yoaocBt 

U. ILP. 

»ll* «t1«S.5miiL(l) n* (2) 

MV at 7fl0 mm. (5> 20.0-20.5” (3^ 

114” at 18 mm. (2) 

90.5-101.5'’ at 12 mm. 16) 

[For prepn. of C from nH^orobeafoto add (3:4322) with MeOH + HQ (2) or irfth 
MeOH + H 1 SO 4 (2) (3) Bee indio. leb.; from ewshlnrobemoyl chloride (3:6800) iMk 
MeOH Bee (IM 

C on htg. with urupy H 1 FO 4 at 200” yields |4) oipchlorobeiiaoic add (3:4302), ehlctfo- 
bemene (3:7003), dimethyl ether, and CX)i. 

C added to 5-6 pta. very eonc. HNOa at 0”, then poured onto iee, yields (1) methyl 
5-chloro-2-nitrobenBoate [Beil. IX-dOl], cryst. from MeOH, m.p. 48.5” |1|. 

[C with Na + methyl acetate conden^ d'ving (65-70% yield |3)) methyl fiHlIhkirD- 
henioylacetate, b.p. 165-160” at 11 mm. (3); this prod, with exoen phenylhydraBme in ale. 
+ AcOH yields 3-(fnrchlorophenyl)-l-phenylpyraaolone-5, cryat. from ale., m.p. 144” pf; 
corresp. prod, from p-nitrophenylhydrazine, m.p. 180” (3).] 

C on hydrolyBis (Sap. £q. 170.5) yields methyl alcohol (1:6120) and ffiFchlorobenioio 

acid (3:4302). [For study of vel. of hydro!, with MeOH/KOH at 25” see (2}.] — For the 
amide, anilide, p-Uduidide, and other derive, corresp, to C see rrMshlurobemoic add (3 ; 4882). 

I:6f1l (1) Montagne, Fee. tmv. Mm. If, 55-56. 58-61, 6.V64 (1900). (2) Kelbi, Z. ptpift. 
Chm. 14, 243-252 (1897). (3) Wahl, Rolland. Ann. cAim. (10) li, 0-18 (1928). (4) Rdkow, 
Tuchkow, Chm. Ztg. 29, 1269 U005). (5) Kabovec, Wagner, MomUbA. 74, 285 (1943). 


- li4«N (5) 


a,5.DlCHLOROBBIfZAU)EHn)B a 


^ ^ CHO 


CTE 40 cai BdLvn.da? 

vn,- 


B.P. X81-988* MJ. 07-58* 

Ste 3:1145. DitMm A; SalUi. 


S,6.DICHL01lOPHEIIOL 



CtHKKSi BdLVl-lBO 
yii-(tos) 
Tl^UTB) 


BJ>. 883* It TIT nm. M.P. 88’ 


Bm 8:1870. Dmiiim A: SoUdt 



DIVISION B, BECnON 1 


m 


8t«eM 4Ai,i-DicBioRo-i-rannaBTHAiiB 


C1H.CI1 


(a,jt-DioUoroeth]^beDMM; 
rtynne diohloride) 




BJ. 

BaS-BS*" tt TM mm. (1) Dj* - 1.B40 (1) 

114.fr-llfi.8° tt Uinm.(l) 

Sa‘ It 


BiiLT- BM 
Vi- 
Vr(BT§) 


1 ^* - 1.8M4 (1) 


Limpid liq. wit.h faaot odor. 

{Fm prepn. of C from phenylethylene (styrene) (1:7435) with CI2 in GHCli at 0^ (1) 
of. (3) or in CGI4 at 40-50° (4) (note that some ^hlorootyrene (3:3717) ia also formed (4)) 
see indie, refe.; for formn. of G in reaction of styrene (1:7435) with NCI3 in CCI4 at -10^ 
(5) or from ethylbenzene (1:7410) with Gs in bright sunlight (6) see indie, refs.] 

[C with a mildly alkaline agent such as NasCOs, NaOAc, CaO, or CaCOi (but not alkali 
hydroxide) as directed (7) undergoes hydrolysis of its a-chlorine atom giving chloromethyl- 
phenyl-carbinol (styrene chlorohydiin) (3:9570).) 

[C paned over activated AlsOg at 360-400° and 85-105 mm. pres. (4) or C with pyridine 
as directed (8) loses HCl giving (92% yield (4)) jS-chlorostyrene (3:8717].| 

[C with aq. ale. NaOH at 50-60° for 4 hrs. loses HCl (in the opposite sense from preceding 
paragraph) giving (89% yield (4|) a-chloroetyrene (3:8715).] 

I:IM fl) Blitz, Ann. M. 275-277 (1897). (2) Knorr (to I.O.). Ger. 559,521. Fkipt. 21. 1932; 
Cenl. IMl, 1 1843; C.A. 27, 736 (1933): French 735,000, Oct. 31. 1932; Cent. 1913, 1 1843; C.A. 
17, 1011 (1933). ( 3 ) Blyth. IIoIidbiui, Ann. 53, 309-310 (1845). (4) Enierann, Agnew, J. Am. 
Chm. Sac. 37, 518-520 (1945). (5) OuLeiiiaii. CamplieU, J. Am. Chan. Soc. 53, 2754-2755 (1928). 
|B) Evans, Mabhott, Turner, J. Chm. Soc. 1127. 1163. (7) I.G., French 735,108, Nov. 3, 1932; 
Cent. IMI, II 1093; C.A. 27, lOll (1933). (8) I.G., French. 729.730, July 30, 1932; Cent. 1932, 
II 3015: C.A. 27, 307 (1933). 


3:6095 METHITL o-CHLOROBENZOATE CbHACI 


B.P. 234-935° at 768.4 mm. (1) 

B33-236° ] at 760 mm. (8| 

BB»-B30° (2) 

119.8-120.5 at 24.4 mm. (3| 

119° at IB mm. (4) 

111-113° at 14 mm. (H| 

113-115° at 11 mm. (5) 

{For prepn. of G from o-chlorobenzoic acid (3:4150) with MpOH -|- HGl (2| cr MeOH+ 
HsSOf (2) (5) or MeOH + RFs-EtsO (70.6% yield (4)) see indie, refs.; from n-chlorobenzoyl 
chlori^ (3:6640) with MeOH see (1).] 

G on htg. with sirupy H3PO4 at 200° yields |6) o-chlorobenzoic acid (3:4150), cUoro- 
benme (8:7903), dimethyl ether + CO2. 

C added to 5-6 pts. very cone. HNO^ at 0°, poured onto ice, yields |1) mainly methyl 
2-ehlanh64itrobenzoate [^il. lX-403], ndls. from MeOH, m.p. 73° (1). 

(C with Na + methyl acetate condenses giving (65-70% yield (6)) methyl o-ohloro- 
bensoylaoetate, b.p. 170-172° at 12 mm. |5|; this prod, with exeeas phenylhydiuine in 


<( ypOCHi 

' — a 


Bail n - 336 
tti- 


iS - 1-635 {8) 



UK^IDS VITH JJP > 1.1S 


ale. + AeOH gina an bt|. gnltirii nBt. fittv 

IbOH, m.p. 113-114* (6); ooii«v- pnxl. from }Htitni{taiylhydniiae, m.p. 303-304' (9}.] 
C on hydraijnia (Sip. Eq. - 170.6) yidda metbyl ilMhol (1:6130) MUonbMUMie 
and (8:4160). (For atudiea of hydrdyaia uoda vuioua oond. aee (3) (3) (7).] — For tba 
amide, anilide, p4aluidide, and other iMva. comap. to C see »«hlonbenaiBO aoid (3:4130). 

I:MN (1) Montvne, fee. (nn. eMm. U, 55-60, 63-64 (1900). (S) KaUai, 2. jiAiwA. Om. M, 
343-252 (1897) . (3) Bergmum, Hirihberg, J. Chm. Soc. IIM, 33^36. (4 Bom, Niamriaad, 
■/. Am. CAm. See. 68, 272 (1936). (5) Wahl, RoUand, ilan. ehim. (10) It. 9-13, 17-18 (1928). 
(6) Raikow, Tiachkow, Ckm. Alg, 29, 1269 (19(H), (7) Jones, MoCombia, Seirboroqgb, /. 
CAeni. 8m;. 121, 2096-2607 (1923) ; 111, 2593-2594 (1924). (S) Kahom, Wagner, JTmwM. 

284 (1043). 


8:06B7 DtETHTL CHLOROMALBATE CtHuOsQ BaU. II - 700 

Cl-C-GOOC!iHi ili-(aos) 

B.P. 


285* 

at 760 mm., b 1. dec. |D 

= 1.1914 (2) 


189.5-180.6* 

at 810 mm. 

(1) 

= ( 4)151 


125.5° cor. 

at 19 mm. 

(2) 

i4“- 1.455 (4) 

122* 

at 16 mm. 

(3) 


1.4549 (5) 

120* 

at IS mm. 

| 5 | 

fii* » 1.1764 |4) 

ng - 1.45582 (4) 


ISee also diethyl chlorofumaraU (3:6864).] 

Colorlew oil with pleasant odor. 

[For prapu. of G from clUoromaleic anhydride (3:0280) in abs. EtOH with conn. H 1 BO 4 
in cold (4) or on refluxing several hrs. | 6 | or from silver salt of chloromaleio acid (3:3432) 
with Etl ( 1 ) |3) sec indie, refs.) 

[C (1 mole) wilh ethyl sodinacetoacetaie (1 mole) in abs. ale. refluxed ^ hr. reacts 
re^y yielding (3) (7) triclhyl y-acetylacomtate [Hoil 111-860], yel oil, b.p. 187-188° at 
15 mm. (3), the same prod, as similarly obtd. from diethyl chlorofumarate (3:6864).] 

[C with 6 % ale. NHj (2 moles) at ord. temp, for 5-6 day.'^ reacts to yield ( 6 ) diethyl 
iminoauccinaie (diethyl aminobuten- 2 -dioate) (Jteil. 111-7K4|, b.p. 144r-]45° at 25 mm. ( 6 ), 
identical with the prod, from similar treatment of the isomenc diethyl chlorofumarate 
(3:6864) q.v.] 

I'.MI ( 1 ) Perkin, /. Chem. iSoc. 63, 70S (1888). (2| Wfililsn, Swinne, Z. phyetk, Chen, 79 , 
742 (1912). |3| Ruhemunn, Taylor, J. Chem Soc. 36, 532-53s‘i (1896). (4) von Auwen, Harres, 
Rrr. 66 , 1681, 1686-1687 (1929). (5) von Auwers, Harres, Z. phyaik. Chm^ A-ltt, 10 (1929). 
|6| Thomas-Mamert, Bull. soc. chm. (3) 16, 848-853 (1695). (7| Ruhemann, /. Chm, Sac, 71, 
323-324 (1897). 

3:6700 ^-CHLOROBENZAL (DI]CHLORlDB C7HtClt BsILV-SOO 

(p-Chlorobeneyiidene dichloride) ^ HCfa ^ 

U.S36” at 766 mm. ID 

934° | 2 > 

m-130‘’at S2mm.|3) 

106* 10 mm. ID 



aiomnscayio KiBZ^ROBEmL <Dix^Sii»s 


PTor pi^. of C p-fddorobeniakkbyde (3:OT05) with FC1| Me (1} (4|; fm p- 
idefiOi^Qiiyl ehloridn with SOGs in s.t. at 14b^ for 18 hie. (54% yield (3)} or with Gs 
at 150-200* (aeeompaiiied by p-ohlorobeniotnohloride 0:8826) {5)) Me ia^o. refo.; for 
fomw. of C (47% (6)) from benial diohloride (3:6327) with Gi in pres, of 1| |6) (2) (ae- 
oompettied by 5-7% o- end 43% fn^isoinen (6)) Me in^o. refs.] 

[For UM of C in prepn. of triphenylmethaae dyes see |7).] 

6 on refluxing with aq. for 20 hn. (1) or oU htg. with aq. in B.t. at 170* (2) yields p- 
dUorabeiualdahyde (3:0765). (For studies of this hydrblyBiB under various other condi- 
tions see (4) (1).] 

C on oxidn. with CrOa (2|j or C on refluxing with aq. for 20 hra. followed by treatment 
with eold oone. aq. KMn 04 (1), gives (85% yidd (1|) p-ehlorobenxoic acid (3:4040), 
imp. 240* Ul- 

(For behavior of C with MeMgG see (81.] 

IifMI (1) Asinger, Lock, Manaiah. 11, 336 (1933). (2) Beilstein, KuUberg, Ann. 141, 327-328 
(1868). (3) PoUak, Rudieh, MonaUh, 41, 216-216 (1922). (4) Olivier, Weber. Ree. irav. ehim, 
il, 881, 888 (1834). (5) Gilliuri, Monnet. Cartier, Ger. 98.433, Dec. 12, 1806; Cent. IBM, II 800. 
(6| Wertyporoch, Ann. 4il, 161-162 (1932). (7) Weiler, Wenk, St5tter, Ger. 540,209, Deo. 12, 
1931; CerU. IW, 1 3013. (8> ElUngboe, Fuaoa, J. Am. Chiem. Soc. 65, 2064-2065 (1933). 

fl,4^1CHL0R04-METHyLPHEN0L OH CiHeOGi 


B,R 235-1836* at 745 mm. 1£.P. 58-69* 

8ss 8:1205. Duumn A: Solids. 

4,6^DlCHLORO-8-METHirLPHENOL OH CtHiOGi 


B.P. 285-286* UJP. 71-72* 

5m 3:1745. OMtcm A: SoHia. 

8:6710 m-CHLOROBENZAL (DI)CHLORIDS CtH^Gi Beil. S.N. 466 

(m-Gilordbeiixylidene dichloride) 

B.P. 285-237* It 7SB mm. (1) 

105* at 11 mm. (1) 

ColorieM liq. wi^ agreeable odor. 

[For prepn. of C from irHshlorobenxaldehyde (3:6475) with PG| (75% yield |1|) (2| 
see indio. refs.; for fonnn. of C from benial dichloride (3:6327) with Gj in prm. of h 
(43% C together with 5-7% o- and 46% p-isomen) see (3).] 

C on refluxing 20 hn. with aq. then treated in oold with cone. aq. KMn 04 givee (70% 
yield (1)) nMshlorobenioic acid (3:4392), m.p. 158* (1).] 

(1) Asinger, Lock, MonaUh. 0, 334-336 (1933). (2) Otivler, Weber, Em. (tm. cMsi. Mi 
60, 888 (1934). (3) Wertyporoch, Ann. 01, 161-10 (1982). 




BeU.VI- 

VIi^ 



Beil. VI- 
VIi- 
VIs*(856) 



m 


UqClDB WRS of > 1.U 




iM^^nicsMi04ijirEnucAcm caoiOi ' Mo-m 

9 Cl lli>(l««jl 

1h4}tm 


M. SS6-UB' 1I.P. eo* 

An 8; 1280. Oimntii A: 8M». 




8:6785 SMM*™rrACBL(»0-8-]IBTH!lBT]TAin C|HTa« 

Cl ca CH( li— 

da da A 

B.P. 835-840* (1) 

[For preim. of C from diisounyl aulfide |B«1. 1-6)5, Ii-(2Q0), Ir(435)] by aotn. of Ob 

Me ( 1 ).] 

C on htg. 7 hn. at 110* in a s.t. with A^O and aq. yielda (1) OOi + bobutjnio add 
(1:1030) (aaAgiL). 

I:tni (1) Bprinf. Leonniar, BuiL ue. eUm. (2) 48, 827-628 (1887). 


g^DICHLOROBBRZAI.DEHYDB CrH^Kai 

a 

^ yjHo 


BdL8JI.08S 


B.P. S35-240* at 74B mm. 

See 3 : 1475. Dwiaion A: SoHda. 


M.P. 85** 


3:6785 ^CHLOROACETOPHENONE CiHtOO BeiLVn -861 

(jhChloiophenyl methyl ketone) 


B.P, 


M.P. 


836^1° 

cor, at 740 mm. (1) 

80.5° 

(10) (11) na) 

838* 

(2) 131 

80-81* 

(5) (1) 

831-838* 

14) n7i 

80° 

(3) 

184-186* 

at 34 mm. (5) 

18.0* 

(13) 

113* 

at 14 mm. (31 

19* 

(141 

108-111* 

at 18 mm. (6) 

irAI-17.8* 

U6) 

188* 

at 13 mm. (7) 



88* 

at 7 mm. (1) 



88.4-81* 

at 6 mm. (8| 




Inaol. aq.; HUM. ale. or ether. -- C does fud yield an addn. prod, with NaHSOf. : - ' ' 
(For prepn. of C from ehlorobenaene (3 : 1^) with AciO + AIGU in CSs (ykldB:.33^70% 
U5)» 78-74% (fill 68-66% (1)) {8| or with aoeiyl chloride (3:7065) + AlCU ia ibMiuie 



8ill735 


H^HLOROACETOPHENONE 


ol BolTOit (poor yield ( 2 )) or in CSa (yklds: 80*90% (16^ 81% ( 6 (, 41% (17)) see indio. 
reffl.; bom pHshlorobenzoylaoetio acid on warming (18); from methyl p-cblorobeaioyl- 
aoetate |4) on ketonic hydrolytic dcavage by boilg. 10-12 hrs. with 20 % H 2 SO 4 see (4).] 

[C in C 81 treated with 1 mole CI 2 yields (19) p-ehlorophenacyl chloride (3:2900), m.p. 
101”; C with 2 moles Clg at 50-60° without solv. (10) yields 4, v, u-trichloroacetopbenone 
(Beil. VlI-283], m.p. 57”. — C with 1 mole Br: in CSs or AcOH yields (17) ( 20 ) p-chloro- 
phenacyl bromide [Beil. V11-2R5], cryst. from ale., m.p. 96.5° ( 20 ), 96” (17) (for studies of 
rate of bromination see (13), of inOucncc of Ught and other facton see ( 21 )); G with excess 
Brs directly (22), in AcOH (17), or in C('U susp. of GaUOi (22) yields 4-ohlor(Hu,(iHli- 
bramoaoetophenone [Beil. YI1-2S6|, m.p. 93.M14.5° (22), 92.5” (17).] (Note proximity of 
this m.p. to that (06”) of p-chlorophenaryl bromide (above).] 

[C on mononitraticin with mixi.. of cone. IINO 3 + cone. H 2804 at * 10 ” as directed (6) 
or added slowly to 10 pts. HXOi (7) - 1.5) at 0” (23) yields 4r-chlnron3-nitroaretophenone, 
ndls. from ale., m.p. 104” ( 6 ), 99-101” (23) (accompanied in the former case ( 6 ) by a little 
4Hddoro-3-nitrobcnzoic acid, m.p. ISl”).] 

C in alk. medium readily condensee aith aldeliydea: e.g., G in dil. ale. with a little alk. 
pvoB (yields: 96% (24), 03% (25), 83% (7)) benzol p*chloroacetophcnonc (p-chloro- 
cbaloone), cryst. from ether of CIICls, m.p. lOr (24), 08.5” (7), 96.4” ( 12 ), 96” (25) (for 
study of rate of condensation see ( 12 )); similarly 0 with salicylaldehydc (1:0205) yields 
(23) salicylidene-p-rhlorimcetophenonp, yd ndls. from air., m.]). 151” (23); C with p- 
dimethylaminobenzaldehyde yields ( 2 G) pHlimcthylaminobenr.al-p-chlnroacetophenone, 
yel. ndls. from ole., m.p. 140-140.5” (26); for corresp. condensation of C with p-chloro* 
benzaldehyde (3:0765) sec (16), with o-nitrohenzaldehyde see (27) (28), 

[C also readily eomlcnRcs with esters: c.g., C in olw. ale. + NaOEt treated with ethyl 
formate (1:3000) gi\’ca (28) hydrox^motliylcnr^/M^hloroncetnphenonp, yel ndls. from 
pet. eth., m.p. 48-40” (28); 6 with ethyl phcnylacetate (1 :3K72) in ether with Na gives 
(407d yield (29)) u-(phenylacetyl)-/H'hloroaeetophenonp.] 

[C with PCh at 100” fur 4 hr«. gives (60% yield (30)) p,aKiichlurostyTene, b.p. 115-116” 
at 20 mm., m.p. *6 to -5”, = 1.247, iixf = 1.5735 (30); C wiili selenium oxychloride 

(SeCX^s) gives (50% yield (31)) &i^(p-Ghlorophenacyl >selenium dichloride, m.p, 126® (31): 
C with K pyrosulfatc + a little cone. H 2 S 04 hid. at 80” for 4 hrs. (46%, yield (32)) or C 
with 1% I 2 htd. 4 hrs. at 170” (32) gives l,.'l,5-(n:s-(p-chlornplienyl)beDzcnr, white ndls. 
from AcOEt, m.p. 2:i8” (32); for behavior of C with NOCl see (33) (14), with XaOEt + 
amyl nitrite in nlc. see (34) (35).] 

[C htd. as directed with excess NH 4 formate and the intermediate formyl deriv. hydrolyzed 
with HGl gives (yields: 82% (36), 65% (37)) (p-rhlornphenyl)pthylamine, b.p. 105” 
at 10 mm., /> 2 d - 1-1178, no 1-5420 (hydrochloride, m.p. 192^193”, AT-benzoyl deriv , 
m.p, 14^145” (36)).] 

[C on htg. with 10% aq. NaOH + Cu at 190” for 5 hrs. under pre^ss. yields (38) p-hydroxy- 
acetophenone (1:1527), m.p. 109”; C with cone. aq. NH 4 OH in pres, of CU 2 O htd. 5 hrs. 
at 220” under press, yidda (39) p-aminoaoctophenone [Beil. XIV-46, XlVr(366)]; C on 
htg. with 50% EOH as directed (40) gives small yield of ;Hshlorobenzoic acid (3:4940); 
C with ale. NaOEt htd. in s.t. at 130”-140” gives (41) p-chlorophenyl-metbyl-carbinol, p- 
ehlorobensoic acid, and other prods.] 

C on oxidn. with KMn 04 ( 2 ) or in McOH soln. with NaOH + C ]2 (93% yield (42)) or 
with OQi + HaS 04 (95% yield (43)) or by oat. vapor^phase oxidn. (90% yield (44)) 
{gvee p-ohlorobenzoic add (3:4940), m.p. 242”. [Note that C in abs. sic. refluxed with 
SeOi gives (45) pHshlorophenylglyoxal, m.p. 122” (for study of rate see (46)).] 


0 >-Ch]iiroaceto|ilienoae oxime: ndle. from ale., m.p. 95” (17). [Thfa prod, with cone. 



8N UqmDS WITH > 1.15 »:a7a84;«»» 

H 1 SO 4 Ud. tt 100* mirtacBs to aoetiHddoraiiifide [BeiL 3QL411, XOi-CSOB)], 
m.p. 172-173* (I7).l 

0 >-CUoniMtepliaiime phMyOirdruoBe: Ill* (17), 112-113* H3| pt—f 

m gtdg. 2 days (17) (4).) 

O p>C9ilonwcetopheune p4itrophaiylliydruaii«: oiarooii oryat. fram AcCKH, m.p 4 
230* (4). 

0 >-CUon»cetoifluiiaBe l,4-dinitni|ilwDylhydnzaae: sesrlet eryst, m.p. 231* oar. (47). 
0 ^XhlorouetoOhaaoiie lemicirbuoAe: white oryat. from 40% AoOB, m.p. 208-201* 
14). 

tiflfU (1) NoUar, Adama, J. Am. Chem. Sec. M, 1893 (1934). (2) Gautier, jliin. oAjm. (6) 14^ 
372-375 (1888). (3) Kahuvec, Wasner, Prae. Indian Acad. Set. A>B, 326 (1938). (4) WaU, 
Holland, Ann. ehim. (10) 19, 27-31, 34-35 (1928). (5) Adama, NoUer, oiv. SyrUlMei, CoO. 
ToL 1 (2iid ed.). Ill (1941); (lat ed.). 105 (1932); 5, 19 il925). (6) Mayer. Stark, Scli6n, Har. 
I6i 1334 (1932). |7) Berpnann, Hampton, /. Chan. Soe. INI, 991. (8) QrogiiDa, 0.8.. 

I, 991,743, Feb. 19. 1935; Cenl INI, 1 883, C.A. 29, 2175 (1935). (9) Grocaina, UH. 2,008.4181, 
July 16, 1935; Cml. 1989, I 1500; C.A. 29, 5856 (1035). (10) Haaael, Naeahagen. 2. Mtoft. 
Chm. B-U, 419 (1932). 

(II) Erana. Morgan. Wataon. J. Chem. Sae. 1935, 1172. (12) Coomba, Evaua, /. CAam. See. 
1949, 1295. (13) Nathan, Watwm, J. Chan. See. 1938, 220. (14) Edkma, Linnall, Gu^. 
Pharm. Pharmaeol. 9, 75-109 (1936); Cent. 1917, 1 4n»; r.X. 19, 6346 (1936). (16) Groggina, 
Nagel, Ind. Eng. Chem. 21, 1316 (1934). (16) .Strnua, Arkeruuinn, Btr. 42, 1813 (1909). (17) 
Collet, Hull. toe. c/iwn. (3) 21, 68-70 (1899). (18) Throp, BriinaklU. J. Am. Chem. See. »,-1262 
(1915). (19) Ref. 2, pp. 395-396, 402. (20) Jiidefind, Reid, J. Am. Chem. Soe. 42. 1044-1046 
(1920). 

(21) Sompey, Hicka, J. Am. Chem. Sot. 11, 1098-1101 (1941). (22) Fiaher, J. Am. Ckm. See. 
IS, 4596 (1933). (23) C. G. LeFk^•rr, R. J. W. LeFtiTe, J. Chem. Soe. 1932, 1989-1902. (24) 
DOthey, J. prakl. Chem. (2) 191, 199 (1920). (25) Allen, Frame, Can. J. Hemtrde 9, 605-013 
(1932); Cenl. 1922, II 3880; CA. 81, 5086 (1932). (26) Pleiffer, Kleu, Her. 91, 1706 (1033). 
(27) Tanaaaaeu. Badu. BvU. roc. ckim. (.6) 4, 1748-1740; 1677-1678 (1037). (28) Senary, Her. 
91,2253 (1928). (29)Kohler.Smhh, /.Ain-Ckrei. Sdc.44, 630(1932). (30) Vaughn, Nieuulaiid, 

J. Am. Chem. Sec. 59, 12Uh (1931). 

(31) Nelaon, Jonea, J. Am. Chem. Sac. 58, 1589 (1930). (33) Bernhauer, J. pnkl. Chem. (2) 
145, 305 (1930). (33) Rheinboldt, SrhiaiU-Dumoat, Ann. 444, 129 (1925). (34) Arogadro. 
Coro. cMm. Ual. 51, 701-705 (102.3). (3.5) Hurrohe. Be,. 92, 1365 (1020). (36) IngereoU. Brown, 
Kim, Beaurhamp, Jonninga, J. Am. Chem. Soe. 58, IblO (1936), (37) IngeraoU, Org. J^/nthme, 
Con. Vol. 2 (lat ed.), 505 (1943) ; 17, 78 (1937). (38) Brittou (lu Daw Chem. Cu.), U-S. 1,061,630, 
April 10. 1934; Cenl. 1924, U 1845; C.A. 28, 4744 (1934). (39) Biitlon. Bryner (to Dow Chem. 
Co.) U.S. 1,046.058; Feb. 0, 1934; C«i(. 1214, 1 3390; C.A. 28, 2364 (1934). (40) Lock, BOek, 
Her. 79, 921 (1937). 

(41) Geataldi, Cberchi, Caa. ehim. tial. 45, II 271- 273 (1915). (42) von Arendonk, Cupmy, 
J. Am. Chrm. Soe. 51, 3184-3186 (1931). (43) Newton, Groggins, Ind. Eng. Chm. 29, 1397 
(1935). (44) Stuhbe, Kenaemeiin, Ind. Eng. Chm. 28, 559-560 (1936). (45) Karrer, Muaante, 
Heb. Ckim. Aria 18, 1141-1142 (1935). (46) Mel'nikov, Rokitakaye, J. Can. Clem. (rH.H.H.) 
19, 1439-1441 (1940) ; C.A. U, 2400 (1941). (47) Allen, Richmond, J. Org. Chm. 2, 224 (1938). 
(48) Cmwther, Maun, Furdii, J. CAein. Sor. IM, 67. 

8:6750 ETHYL p-CHLOROBENZOATE CtHtOiQ BelLK-MO 

yiOOCiHi H-(l«) 

S3B* (1) - 1.1873 (8) - L5!I700 (B) 

887.6-338.0* (2) 

143* at 50 mm. (3) 

131-133* it 16 mm. (4) 

133* at 16 mm. (6) 

130.1-130.3* it 16 mm. (2) 

118* at 16 mm. (6) 

118* gtlimin.)?) 



ETHYL iHCBLOBOBBNEQilS W 

^ pKpo^ d 6 ftm pHUar«toiiQio mU (3;4M0) with EtOH H 1 BO 4 M (1) (3); 
ohloride (3:6550) with aba. EtOH see (2).} 

iO is lio. adn. on htg. with hydraiine hydrate yiddi |0) (10) p^orobeDahydraiidei 
white ndb. from do., m.p. (10|. (Thia prod, with fiefl yielda benaal ^nihlonH 

beoahydreiide, ndla. from 05% ale.,iii.p. 227-229” (10).] [For uae of p<chlorobeiiihydraiide 
u reagt. for identifioation of aldeh^ea and ketonoa aee (10|.| 
lO (U motea) with NaOEt (0.3 mole) at 160-160” for 1 hr. dvea (75% yield (15)) di- 
(jMdilorobeiuayl)methane, cryat. from MeOH, m.p. 166-159” (15).] 

C on hydrcdyaia (Sap. Eq. » 184.5) yielda ethyl alcohol (1:6130) + p^ddorobenaoio 
add (3:4940). (For atudiea d hydrolyau d C under varioua conditiona aee (7) (6) (11) 
(4) (12) (5) (13) (14).] For the amide, anilide, p-toluidide, and other derive, ooneap. to 
Caae p-ohlorobenaoic add (3:4940). 

I:f7ai (1) vmn Raalte, Rec. trai. chim. 16, 398 (1899). (2| Kdilr»UBcli, Btoekmair, Monattk* 
325 (1935). ( 3 ) BerKmann, Eusel. Z. pKyiik. Chem, B-U, 95 (1932). (4) Kindler, Ann. 
an, 16 (1826). (5) Timm, Himhelwood. J, Ctum. Soe. IIW, 806-869. (0) CBBhmoTe, Mo- 
Comhie, Scarborough, /. Chem, Sac. 121, 243-253 (1922). |7| McCombie, Scarborou^, J. 
Chain. Sac. 167, 159 (1915). (8) von Auwera, Ann. 422, 166 (1921). (9) Kahl, CeiU. IIM. 11 
1493. (10) Shih, Sah, Seienee RepU- Natl. Tnng-Hua Unh. A-2, 353-357 (1934); Cenl. 1986, 
I 66-57; C.A. tl. 466 (1935). 

(11) MoGombie, Scarborough, Settle, J. Chm. Sac. 121, 2308-2318 (1922). (12) Blakey, 
MoGombie, Scarborough, J. Chm. Soc. 1921, 2867. (13) Wesiheimer, /. Am. Cham. Sac. 12, 
1893 (1940). (14) Price, Weatheimer, /. Chan. Phyc. 11, 150-153 (1943). (15) McElvain, 
Weber, /. Am. Cham. Soc. IS, 2190 (1941). 


— omYLEEB (Dl)GHLOItlDB 


EP. 239-241” M.P. 56” 

3: 1040. Dmion A: Sdid$, 


/^CHiCl C,H|C!I, 

(JcHgca 


BcILV>364 

Vi- 

Vi.(SB3) 


8:6770 BIBn. m-CHLOROBBNZOATB C,HACa 

^ y x)ocji 


BdLIZ- 387 
lZi-(139) 


&P. 


[845* (1)] 

889^841.7’ (2) 

lS0.0-13a6‘ at 93-U mm. (3) 
184* at 81.5 mm. <4) 

181* at 90 mm. (5) 

114.6-116.8* at 15 mm. (2) 
110* at IS mm. (6) 


« 1.1 S59 (7) - 1.52233 (7) 


(For prepn. d C from rMblorobenaoic add (3:4392) with EtOH + HtSOi (1) or with 
5% EtOH/HQ (90% yield (8)) aee indio. rda.; from rrHshlorobenaoyl chloride (3:6590) 
with EtOH aee (1) (2).] 

[C on electrolytic reductn. in alc./HaS 04 adn. yielda (9) m-chlorobenayl ethyl other 
[BeiL VI-444], b.p. 219” (9).] 

C OD reflunng with hydrazine hydrate givea (97% yield (8)) m-chlorobenahydrande, 
mUa. ton aq. or ale., m.p. 168” (8), 157-158” (10). [Thia prod, in aq. adn. on kg. with 
Bdl + a few dropa AeOH yields bensd-iiMditobenahy^ flooka from ale., m.p. US” 



1 r 

(min).] pi^-«~JT-«r*T * «-i ftHnrntimihTTfiniditMTMtt Tnr lilmtililiMw 

it ilddirdM and kataoM mb (10).] , • ' 

0 OB Iqrdroljiii (Bap. Eq. « 181.5) yialda athyl aloohal (1:6180) •)' MdikMihiMiia 
aaU (3:4398).^ [For stadiaa of hjrdrol. of C under varioaa eond. aee (6) (11) (5).)>^|te 
the amide, anilide, ]>4ohiidide, and other derive, eomap. to C aee oi'dilaKribeniajB 
(8:4802). 

3tmt (1) linprioht, von ITilar, dan. Ml, 362 (1867). (2) Kohlranieh, Stoehmair, IfMoWt. 
li8M(lB35). (3) Kmdler, ^m.4M, 17(1926). (4) Curtiui, MehliMh, 7. jaoU. Ctoa. (0) 
31, 586 (1910). (6) Bvani, Oordon, WatMm, J, Chan. aoe. UK. 1180-1482. (6) MeCamUk 
Seirlwi«ii(h,/.(76«m..9«!.187, ISO (1915). (7) vonAuwen, jtiuhin, 166 (1921). (8)CqrtilM, 
FB O ia t er, J. praU. Chm. (2) M, 326-328 (1901). (g) Mettlar, Jar. IT, 3698 (1901). (U) flah, 
Wu, SeioM Sepis. JfalL Triiw-Jiia Uniw. A-l, 443-440 (1936); Cenl. UN, n 2130; C.A. N, 
8143 (1936). 

(ll) Blaiuy, MeCombie, Scarborough, J. Chan. Soe. UM, 2867. 


3:6775 Y-CHLOR0.5-HyDR(aT-n-FROm ACXTATB CJiHgOia 


(Glyoerol cHshlorohydrin 
a'-aoetate; 74ceto4-ch]orohydrin; 
rchlonipropylene ^yeol cHtcetate) 


B.P. MO* (1) (2) at 710 mm. 
180-131° at 11 mm. 


(3) 

( 4 ) 


CHia 

(!ai|0.(X).C!Hi 


BeHn- IM 
IIi-( 67) 
Ha- 


[Sm aha giyoerol a-ehlonhydrin p-culaU (3:6517).] 


(For prepB. of C from epichlorohydrin (3:5358) with AeOH in a.t. at 180° for 24 hm. 
(1) (2) or in prea. of anhydr. FeC!b at room temp. (4) ef. (5); note, however, that the iaomeiic 
glyaeral a-ehlorohydrin 3-aeetate (3:6517) is also formed.] 

Note that the homogeneity of all reported prepmuof C » probablyopen to ectiooB queation. 

I:6TTI (1) Beboul, Ann. SuppL 1, 232 (1861) (2) Bigot, Ann. ektm. (6) 21, 491 (1891). (3) 

Gibson, J. Sue. Chm. Ind. N, OSO (1931). (4) Knoevoiiagsl. Ann. IN, 136-138 (1914). (O) 

Maby. Dubois. JuJ. Mr. chia. (4) 17, 573 (1930). 


3:6780 S-ByDRQXTETBn. CHLOROACETATE CgHTOia Beil. 8.N. 160 
(Ethylene ^yeol mono-(ohloroacetate)) CHs.CO.O.CH|.GHi 


B.P. 

Of > 1.330 (2) 

1^-1,4585 (1) 

240° dec. it 760 mm. (1) 

86° at 1.6 nun. (2) 

1.334 (2) 

- 1.46000 (3) 

85* at 016 mm. (1) 


84° Bt0.9Smiii. (2) 

83* at 0.06 mm. (1) 


1.46048 (2) 

Colorkm odoakaa liq. — Miacible with aq. [dif. from ethylene 5M-(oUonMeetnto) 


(3:0720)1. 

(Ftar pnpn. ef C from ethylene oxide (I; 6105) with ehloroacetie add (3:1370) in diF 
ether at 0° for 4 days ( 1 ) or at 60° for 6 ^ya (2) eec indio. refa. ; from mono«HSum deiiv. 
of ethylene ^yool (1:6465) (1) or from ethylene glyeol directly with ehlaroaee^ ehhgfida 
(3:5236) in diy ether (1) or dioxane (2) aee indie, refe.] 

C on ftdg. in ofd. ^am pndually diaproportionatea into ethylaoe Jyeol (1:6106) ind 



S:« 7 aiM :«795 


DIVISION B, SECTION I 


fitt 


atbykne llyoal Uf(ohloraMehite) (3:0720) (1); tiu dispropoitionatioii may abo oeear 
during naoiiona of C and thus kad to numBroua by-proda. (aoe balow). 

fC with diazomethane givaa (19% yidd (1|) d-matboxyethyl ohloroooetate (8:0286) 
aoeomiiBiikd by methyl ohl o rnaoetate (3:5685) and ethykne ^ool bu-(ohloroaoetale) 
(3:0720).] 

C on long atdg. with aq. is slowly hydrolysed into ethylene glyeol (1:6405) and ehloro* 
acetic acid (3:1370) (2). 

I:I7N (1) AUeo, Hibbert, J. Am. Chm. Soe. N, 1398-1309 11934). (2| Mearwciii, Sbnka, 
/. pnU. Chm. (2) U7, 316-319 (1933). 


8:8790 DI-( 3 -CIIIOROBTHn,) CARBONATB CtHACU 
(|3^-Diohloroethyl a.CH»CH*Ov 

ClCIfcCH^ 


B.P. M.P. 

840-241° (1) +8.6° ID 1.3606 ID 

116° at 8 mm. (1) 


BeiLm- 

nii- 

ini-(6) 


- 1.4610 ID 


Colorless odorless liq. — Insol. in boil aq. and not decomposed thereby. — Volatile 
with steam (1|. — Requires solid CO 2 + ether for Kolidification. 

[For prepn. from ^-cldornethyl chloroformate (3:5780) + ethylene chlorohydrin (3:5552) 
(70% yield) see |l).] 

Hydrolyses, but very alowly, oven with warm alk. (1). 

[For use as industriid solvent see (2) (3).] 

l;i7N (1) NekrasBow, Komissarow, /. prakf. Chm. (2) 12S» ir>4 (1929). |2) I.G., French 
785,705, Aug. 17, 1935; Cent. 1936, 1 1134. (3) LG., Brit. 257,25fi, Aug. 11. 1926; Cent. 1197, 
1820. 


3:0795 Sgl-DICHLOROBENZYL CHLORIDE CTHfiClii 

B.P. 241° (D 

[For prepn. of C from .3,4-dichlorntoluene (.3:6355) at h.p. or from benzyl chloride 
(3:8535) in pres, of Is on treatment with Cls see (1).] 

C on oxidn. with CrOs yields (2) 3,4-dichlurobcnzoic acid (3:4925) q.v. 

1:6719 (1) Beihtcin, Kuhlberg, Ann. 146, 326-327 (1808). (2) Beilstein. Kuhlberg, Ann. 169» 
224^^226 (1869). 


Beil. V - 300 
Vi- 
Vr- 


2,6-DlCELORO^-METHyLPHENOL OH CtHsOQi 

B.P. 841° H.P. 27° 


Beil. VI- 
VIi- 
Vb-(366) 


/Ssa 3:01110. Divuim ri: SolUt. 
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liQUlDS WITH Df > LU 




8tST07 S-MBTHOKIBmiZOn. CHLOBHXB CtHiOia 

(vnAnuoyi chloride) / \ c,nO lir^ 

B.P. 1942.7-844.1” it 760 mm. (1) 

242-243” At 786 mm. (2) (3) 

148” At 24 mm. (4) 

122- 123” At 16 mm. |5| 

123- 128” At 10 mm. (6) 

123” At 11mm. (ij 

110.8- 111.0” At 8.6 mm. (7) 

81.8- 82.0” At 1mm. (8) 

(For prepn. of C from fiwnethoxybcDeoic add (1:0703) with FCIk (2) or wiCh B0(3| 
(yields: 02% (6), 86% (4), 78% (5)) (1) (7) see indie, refs.] 

[Although 2*methoxybmisoyl chloride (3:6870) with anhydrous NaiCOi + pyridine 
gives the corresp. anhydride, this reactn. is not specifically recorded for C; however, 3- 
methoxybenzoic acid anhydride, cryst. from pet. eth., m.p. 66.6” (9), hu been reported 
from 3-methoxybenzoic acid (1:0703) with P 2 O 1 (0).] 

[C with CsHi + AlCls (2) (said to be unsatisfactory because of autocondensation of C 
to anthracene derive. (3)) or better with CoHiZnBr (62% yield (6)) yields S-methoxybeniQ- 
phenone (1:5141), m.p. 37” (6) (2), b.p. 342-343” at 730 mm. |2), 192” at 14 mm. (6). — 
C with onisole (1 : 7445] + Al(^ in (3) or in tetracUorocthane (5) gives (yields: 1M% 

(5) , 35% (3)) 3,4rdimethoxybenzophcnone, pr. from ale., m.p. 58-59” (5), 55” (3).] 

[C with ethyl sodioacetoacciate gives (61% yield (4) (10) ethyl m^methoxybensoylaoCto- 
aoetate; C with methyl andio-a-ethylacetoacetate gives (10) methyl a-ethyl-a-(m-liiethozy- 
bensoyOaoetoacetatG; C with ethyl sodio-at,r^liniethoxyaceti>aoeta1c gives (11) ethyl 
a, 7 Hlimethoxy-a^(trMnethoxybenzoyl]acetoacetate (for ketonic cleavage of these subst. 
acetoacetatoB see indie, refs.).) 

(For roactn. of C with 1,4-diBininoanthraquinone in prepn. of vat dyes see (12) (13).] 

[C with MeOH yields methyl m-methoxybenzoaie (1:4111), b.p. 252”; 0 with EtOHf 
yields ethyl m-methoxyhenzoate (1:4131), b.p. 260” (for study of rate of reactn. of C 
with EtOH at 0” sec (14) (8)).] 

G on hydrol}^ yields rn-methoxybenzaic acid (1:0703), m.p. 109-110”. 

3:6797 (1) Kahover. Kohlrausch, Z. phytik, B-88, 136 (1938). (2) Ullmann, Qoldberg, 
Ber. 86. 2b]3-2S14 (1902). (3) Lea. Kohiiison, /. Chvm, Soc. 1998. 2354-2365. (4) Rofahuon, 
Rose, J. Chem. Soe. 198^ 1472. (5) Blicke, Weinkauff. J. Am. Ckem. Soe. 64. 1449 (1932). 

(6) Martynoff, Ann. cMm. (11) 7, 437-438 (1937), (7) Thonipson, Norris, J. Am. Chen. 80 c. 
68, 1956 (1936). (8) Norria, Young. J. Am. Chen. Soc. 67, 1424 (1936). (9) Rule, Patteraon, 
/. Chm. Soe. 196, 2161-2162. (10) Funikawa, .Sci. Pnpers Jrut. Phye. Chen. Rceeoinh (Fokye) 
94, 329-324 (1934); CenJt. 1986, 1 1071. 

(11) Pratt, Robinson, J. Chm, Soe. 197, 1183 (192.5). (12) I.G., Swiss 136,240. Jan. 16, 1980; 
Cent. 1999 , II 3462, (13) B.A.S.F., French 604.347, May 3, 1926; Cent. 1999, II 2858. (14) 
Norria, Fasce, Stoud, J. Am. Chm. Soe. 67, 1415 *1420 (1935). 


P-Xn.YLBlVE DICHLORIDB QCIfa ^ ^ CHgCl 


CgH^ls 


BeU. V - 384 
Vi-(186) 

Vi-(aOQ) 


340-348” dec. M.P. 100' 

dfse 8:2825. DitMm A: ShIUb. 



DiviBioN B, mmm i 


9M 


BIBYL (M3HLOROUNZOA1B 


CsHAa 


^~ScoocA 

Cl 


BciLlX-886 

IXi- 


343.8-844.0” 

(li 

343° 

(2t (3) 

343* 

(4) 

338-343° 

(6) 

ISO* 

■t so mm. (0) 

134.8-135.1° 

at M mm. (1) 

133.5° 

at 16 mm. (7) (B) 


- 1.194^ (9) B 1.52470 (9| 


[For prepn. of C from o-ohlorobenzoic acid (3:4150) with EtOH + Hd see (2); from 
ihddorobeuoyl chloride (3:6640) with aba. EtOH see (5) (1).] 

[C on deetrolytic reductn. io alc./HaS04 soln. yields (10) maiiily o-chlorobenzyl ethyl 
ette [Beil. VI-444; VIi-(222)], b.p. 212” (10), together with a little o-chloroben^l ale. 
[Bed. VI-444; VIl-(222)], ndla. from dil. ale., m.p. 72” (10).] 

[C with CaHsMgBr in ether as directed (11 ) yields a, a'-6i^(rHslilorophenyl)^, a -diphenyl- 
ethylene glycol (sy}n.-2,2'-dichlorobenzpinacol) [Beil. VIi-(523)].] 

C in ale. on refluxing with hydrasine hydrate yields (14) (15) o-chlorobenshydraside, 
white ndls. from ale., m.p. 117*1 IS" (15), 109-110” (14). [This prod, with BsH yields 
benul-o-chlorobcnEhydrazide, white ndls. from 95% ale., m.p. 162” (15).] [For use of 
OHshlorobenzhydrazide as reagt. for identification of aldehydes and ketones see (15).] 

C on hydrdysis (Sap. Eq. « 184.5) yields ethyl alcohol (1:6130) + iHihlorobensoic 
acid (3:4150). [For studies of hydrolysis of 6 under various conditions see (7) (8) (12) 
(13) (3) (6).] — For the amide, anilide, p-toluididc, and other dcrivs. corresp. to C see 
o-chlorobensoic acid (3:4150). 


I;m9 (1) KohlrauBch, Btoclimair. MoruUsh, M, 324 (1935). (2) Gluts, Am. Itt, 196 (1867). 
(3) Eindler, 404, 287 (1928). (4) Yavon, Barbier, lliiebaut, BuU. «dc. chim. (5) 1, 813 
(1984). (5) KakiilA Ann. 117, 163-lM (1861). (6) EvaDS, Gordon, Watson, J. Chvm. Sac. 
1117, 1430-1432. (7) MrCombie, Scarborough. J. Chem. Soc. 117, 169 (1915). (8) Cashmore, 
McCombie, Scarborough, J. Chem. Soc. 121, 249 (1922). (9) von Auwbtb, Am. 488, 166 (1921). 
(10) Msttler, Ber. 87, 3696 (1004). 

(11) Hatt, /, Chem. Soc. If29, 1628. (12) McCombie, Bcarborou^, Settle, J. Chem. Soc, 111, 
2314 (1922). (13) Blakey, MoConibie, Scarborough, /. Chem. Soc. IM, 2867. (14) Kalb, 

Gross, Btr. 51, 732 (1920). (15) Sun, Sah, Semee Repta. NoB. Taing Hva Unit. A-2, 359-363 
(1034); CarU. 1125, 1 57; C.A. 21, 466 (1935). 


lA4,6-TETRACHlOROfiENZEBB Cl 



B,P. 948*1846” cor. M.P. 141” 

8te 3:4115. Diviricn A: SoUda. 

— 1A8i 6*TETRACHLOROBEBZBBE Cl 

■ft 

aP-MTew. M.P.51' 

Sm 8:091S. i>HMwn A: SaUdt. 


C,H,Cl4 


BdLV- m 
Vi-(iia) 

Vr(l«T) 


MLV.m 

Vi-(113) 

V,-(W7) 


CVHiCU 





M uquioa WITH Z^>LU 


a^esu m^rnoBOACRoraBiToin . c^ioa 


(in^Chloroplienyl 
methyl ketone] 



HP. Ml-245‘ at TM mm. |1| 

ZlS - 1.3180(2) 

»7-2S0’ 

12) 


lS7-131*at SOiiiiiL 

(3) 


113’ at 11 mm. 

14) 





ColoilefiB liq. with aromatic odor. — Volatile with steam. 

[For prepa. of C from m^ohlorophenyl-phenylHsarbinol (2) by oxidn. with CtCVAjoOH 
(90% yield) aee (2); from m^aminoaoetophenone [Beil. XIV-45, XIVi-(306)] via diasotiia- 
tion and use of Cuidi reaotn. (45% yidd |4|) see (4) (3); from methyl m^hlordbeoMyl' 
acetate |2) by hydrolyeu with 20% HsBOi for 12 hra. (65% yield) Bee (2).] 

[For study of rate of reactn. with Bn see (4).] 

C on htg. with 50% KOH as directed (1) gives 14% yield mFchlorobenzoio acid (3:4692), 


0 m-Chloroaceto^enone oxiine: cryst. from AcOH, m\p. 86” (2) (1). 

O m-Chloroacotophaume ^-nltrophenyUiydrazone: maroon cryet. from AcOH, &i.p. 

175-176” (2|. (The phenylhydraBone of C is unstable (2).) 

0 m-ChloroBCeto^enone aemicarbazone: laryst. from ale., m.p. 232” {3|. 

1:6815 (1) Lock, B6ck.Ber. 71, 920-821 (1937). (2) Wahl. Rolland. Ann. ehim. (10) If, 29-30 
(1926). (3) Edkiiifi, Limiell, Quart. J. Pharm. Pharmaco!. $ 73-100; Cent. INI, I 4780; CjI. H, 
6349 (1930). (4) Evans, Morgan, Watson, J. CAm. Soc. 1115, 1172. 


3:68!83 p-CHLOROBElfZOTRlCHLOlUDE C 7 H 4 GI 4 BeiLV.803 



B.P. 245” (1) 

9B-100” at 4.9 mm. |2| 

[For prepn. of C from p-hydroxybenBme add (1 : 0640) (3) (or the “ p-hydroxybenaid '' 
[Beil. X-154] obtd. from it by htg. (4)) with FClb see indie, refs.; from p-tdluenfiBulfonyl 
chloride [Beil. XI-103, XIi-|20|] with CI 2 at 150-200” see (5); from p-chlorotoluene (3:8287) 
with Cli at high temp, in u.v. light aee (21; for fonnn. of C (together with other producta) 
from benaotricblonde (3:6540) with Gl« under various dicumstanoeB see (1) (6) (7); for 
purification of 6 see (8).] 

[For use of C with NaOAc in prepn. of acetic anhydride see |9); for use of CS htd. wicQi 
p-ehlorobenzoic acid (3:4940) + ZnQs + FeCSs m prepn. of p-cUorobenioyl cUoiide 
(3:6550) see (10); for use of C with dichloroaceUc acid (3:6208) + in prepn. of a 
mist, of p-eblorobenaoyl cUoride (3:6550) and dichloroacetyl chloride (3:5200) see (ll).l 

[For condena. of C with 1-hydroxynaphthoic add-2 [Bed. X-331, Xi-(144)1 in prepn. of 
dyestuff intermediates Bee (12); for react, of C with i^naphthoL (1 :1500) to yield l-hydioxy- 
4-(p-cUorQbenzoyl)naphthBlene see (13).] 

[C hid. with 00% HF (14) (15) or with OShFa^NHsHFi at 150-160” (16) gives (86% yUd 
(141) pHsfalorobenaotrifluoride, b.p. 137-138” (15).] 

C on hydrolysia, e.g., by btg. with aq. in B.t. at 200” (1), yiddfl p-chlorobenaoie adid 
(3:4940) q.v. 

3:1811 (1) Beilstdn. KuMberg. Ann. IM, 295-296 (1868). (2) Maiyott, Hbbba Grem J* 
Am, Cfcem. Sue* N, 2321 (1040). (3) AnBchCti, Moore, Ann. M, 34Ch348 (1887). (4| Kiojpi 
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/. Ckm. (S) 98, 804^906 (1883). (5) Oflliwd, MonMt. Cmkr, Q«. 08,483, Dw. 13, 
1886; CM. UH. D 800. (O) Spreokeli, Btr. U, 810 (1010). (7) Wertarponwh, iinii. 4M, 
167-161 (1083). (8) Btittan (to Dow Camn. Co.), D.B. 1,804,458, Mar 13, 1031; CM IIU, 
11 407; C.A. 30, 3008 (1931). (0) Dr. A. Wacktr Gea. fllr Elaktiodiaiii. Ind., Kaute, Hannann, 
Brit 166,747, Jum 30, 1021 ; Cmt. 1033, II 1218. (ID) Senttidi Drai. Ltd.. Bancham, Thmaa, 
Blit. 308,231, April IS, 1029; Cmt. 1030, II 1348. 

(11) Milli (to Dow Cham. (%.), D.B. 1,965,656, July 3, 1034; CmL lOM, n 2890; C.A. 38, 
6474 (1034). (12) Soc. Cham. Ind. Baiel, Ger. 365.115, Jana 21, 1022; Swim 92,400, Feb. 16, 
1023; Cmt. 1133, II 484. (13) Soc. Chein. Ind. Baari, Ger. 418,033, Aug. 26, 1025; Cmt. 1036, 
n 2095. (14) Oaawald, MOller, Steiahauaer (to I.G.), Gar. 576,663, May 22. 1083; Cmt. 1133, 
n 000. (16) I.G., Franch 745,203, May 8, 1933; Cmt. lOH, II 2061. (10) I.G., IMah BOOJOl, 
Mardh 1. 1037; CM 1007, 1 4863; C.A. 31, 6675 (1037). 


8;«Sa5 uiw-DICHLOROACBTOPHEHOHE CgHaOCli BdlVD-SSS 

^ y-COCHOi VIIi-(16») 


B.P. 





M.P. 


844° 

at 

760 

mm. 

(1) 

20-21.3° 

(7) 

247-248° 

dec. 


(2) 

10° 

(2) 

24B° 




(3)* 

Not frozen at -10° 

(1) 

143° 

at 

86 

nun. 

(2) 



142-144° 

at 

86 

mm. ' 

111) 



138-140° 

at 

18 

mm. 

(5) 



132-134° 

at 

18 

ifitn 

111) 



131-132° 

at 

11 

mm. 

(6) 



128-129° 

at 

14 

mifi- 

(4) 



121-122° 

at 

10 

mm. 

41) 




iBchrymatory oil.- 

[For prepn. from acetophenone (1:5515) by actn. of CI 2 ( 100 % yield (4) ( 8 )) in AoOH 
(80-94% yield (11|) see (4) (2) (11) or cd sulfuryl chloride see (1); from phenylaoetylene 
(1:7425) by actn. of HOCl (7b CHsOQ ( 6 ), or C 2 H 5 OCI (5) see (7) ( 6 ) (5); from CbHb + 
dichloroacetyl chbride (3:5290) (2) or dichloroacctonitrile (4) + AlCli Bee (2) |4).l 
C is almoet unchanged by boiling with aq. (2). — C on shaking with 20 pts. 2 JV aq. 
NaOH dissolves in 1-2 min. ; after boiling under reflux for a few min. and acidifying, ex- 
traction with ether gives in 95% yield ( 8 ) 35-90% yield |11| d,2-mande1ic ac. (1:0^), 
cryst. from CHCli + pet. cth., m.p. 118.5° (3). 

C on oxidn. with alk. KMn 04 yidds ( 1 ) (2) (3) (5) ( 6 ) benzoic ac. (r.0715)j m.p. 121°. 
[C on treatment with NaOH + NaOCl in the cold yields benzoic ac. (1:0715) and chloro- 
form in proportions depending upon conditions (9).] [Note that d,f-mandelic ac. (see 
above) may also be formed owing to actn. of alk. upon G cf. |9bl 
€1 on nitration yields m^nitro-uyu-dichloroacetophenone, m.p. 57-58° (10). 

C in ale. treated with excess alk. NH|OH for 7-10 hrs. yields ( 6 ) phenylglyoxaldioxime 
[Beil. Vll-6721, cryst. from CHGli, m.p. 168° ( 6 ). [The product, m.p. 150-152°, so obtd. 
by ( 5 ) may have been a mixt. of the high-melting Btereoisomer, m.p. 180°, with the low- 
melting stereoisomer, m.p. 168°.] 

t;ttU (1) Dumms, J. Chan. Soc. DU| 4Q (1922). (2) Gautier, dnn. ehim. (6) 14, 346-347, 
386-367 (1866). (3) B^hal. BuU. toe. cAim. (2) M, 634 (1886). (4) Houben, Fucher, Bbt. U, 
2647-2648 (1931). (5) GoldBchmidt, Endrea, Dirsch, Ber. tt, 576-576 (1926). (0) Jackson. 
/. Am. Chan. Soe. 56, 977-978 (1934) . (7) Wittorf. J. Buu. Phyc^Chan. Soc. XB. 88-117 (1900) ; 
Cad. im, II 30. (8) Houben, Fucher, Ba. 84, 2644-2B45 (1931). (9) Aeton. Newkirk, Donky, 
Jenldne, J. Am. Chan. Soc. 14, 1413-1416 (1942). (10) Rabcewics-Zubkowd, RaeMniki Chan. 
1^ 532-^7 (1929); C.A. 84, 92 (1930). 

(11) Aston, Newldrk, Jenkins, Doraky, Org. Synthetea SI, 48-61 (1943). 
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UQUnX WITH of > LU l:e9M 


8;68M l-(mOKOntOPAIISIHOL.liSinACnATE CyHuOtQ MH-IM 

(ihChlorDpropylBiM ^yool dnotite, C%C1 

^yrarol o-tnoiiochJorDhydim I ni— 

diacetate, " iMODoehlorohydrin ” diaoetate) HC— OOCXJHi 

CHiOOCCHi 


BJ>. 

845' itTIDimn. 

ii» 

145-150° It 

40 mm. 

(2| 

142-149° at 

40 mm. 

(31 

116° at 

18 mm. 

(41 

116-118° at 

11 mm. 

(10) 

115-117° at 

10 mm. 

IS) 

113-114° at 

Omm. 

(6) 

102-105° at 

6 mwi 

(7) 

96.5-97° at 

0.4-0.6 

nun. (7) 

00-91° at 

0.8 mm 

. (8) 


1.199 (61 I#- 1.4380 (6) 

nff - 1.4407 (gy 


[For prepn. of C from idycerol ae-monochlarohydrin (3:9038) with Ac^ (1 : 1015) (75% 
yield | 6 )) cf. (0) in pree. nf a irate of H 1 SO 4 ( 100 % yield (4)) see indie, refa.; from epi- 
thlorohydrin (3:5358) with AC 2 O (1:1015) at 180° ( 1 ) (5) or in prea. of anhydioua FeQi 
at ord. temp. (10) aee indie, refa.; from 3-hydro]^-l,2-cpoxypropane (glycidd) with large 
exceaa AcGl (3:7065) on htg. aa directed (69% yield (7)) or from glyeeiyl-glycidol with 
AcCl (3:7065) at 60° for 2 hra. (37% yield ( 8 )) sec indie, refa.) 

[For prepn, of C from glyeerol U:6840) with AcOH + HCl see ( 11 ); fnnn idyovyl 
aV-diacetate with AciO + HCl aee (3); from glyceryl triacetate (triaoetin) in dry ethff 
at 0° with HQ gaa ( 2 ) (3) cf. (4| aee indie, refa.] 

[C in MeOH contg. 1% HCl at 60° for 6 hn. gives (80% yield ( 8 )) S-chloropropaJiediQl- 
1,2 (glycerol o-monochlorohydrin) (3:9038).] 


I : ttM ( 1 ) Truchot, Compt. rmd. II, 1 170 (1665) ; Atitu 138, 299 (1866) . |2) de la Aoena, CmpL 
rend. 139, 868 (1904). (3) Seelig, Ber. 34, 3469-3471 (1891). (4) Wegaohadar, ZmenUkar, 
MmaUh. 34, 1068-1071 (1913). (5) Gibson, J. 80 c. Chm. Ind. 51, 949-954 (1931). (6) Nivihro. 
Compt. rmi. 151, 1777 (1913): BvU. loc. chin, (4) 16, B2-B3 (1D14). (7) Bider, J. Am. CAem. 
5ac. 64, 775 (1932). (8) Sj5berg, Smsk Km. Tid. 53. 454r457 (1941); Cmt. 1M3, U 25; C.A. 
17, 4363 (1943). (9) Abderhalden, Eichwald, Ber. 47, 1859 (1914). |10) Knoevenagd, Am. 
493, 135-136 (1914). 

(Ill Berthelot, de Luoa, Aim. eAtm.'(3) II, 461 (1858).) 


84,6-TRlCHLOROTOLimNE 



CrHsQi 


Bea.V-2B9 

V,- 

Vr- 


B.P. 245.^*247“ at 768 mm. M.P. 44.5-44.5° 


Ifae 3:0580. DiMm A: Sdiida. 
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«DB 


Mtl-tRlCHLOBOVBBIIOL OH 

HP. M4-M8' It T48 mm. Vf . 67-68' 

Bm 8:1820. Dtriiim A: SoHdi. 


CAOCI» 


BULVl- 

ni- 

Vb-(180) 


144AIi>i>-HBPTACHLOROFROPABB 


CiHOy 
d Cl Cl 

ai-i-in 


(Is da in 


BJ>. 847-M8* iL dec. M,P. 28-30* P}* ° 1.8043 

i8« 8:0800. IKiMion d; 


Bell. 1 - 108 
Ii-( 38) 

li-( 73) 


8,4-DICHLOROBBITZALDBHyDB 

EP. 247-248° M.P. 48-44° 


C7H4OCI2 

[0 


BeU. Vn - 238 
vni-( 134 ) 


iSse 3:0560. Divimm A: SolidM, 


3:8845 m-CHLOROBENZOTRlCHLORlDB C 7 H 4 CI 4 

B.P. 247-250° (1) 



Bell. V -303 
V|- 
Vr- 


[For ptepn. from m-hydroxybenzoic acid (1:0825) (1) or from irHSulfobenzoic acid 
[B^. XI-3^, Xli-(98)] (2) with FGU see indie, refs.; for itudics on formn. of C from 
benzotrichloride (3:6540) with Clg see (3) (4); for purification of C see (5|.] 

[For oondens. of C with l-hydroxynaphthoic acid-2 [Beil. X-331| XIi-(144)] in prepn. 
d dyestuff intermediates see (6).] 

Con hydrolysis presumably yields mnshlorobenzoic acid (3:4392) q.v. 

I ; 8841 fl| AiuehUti. Moore, Ann. m, 342 (1867). (2) K&mmBrer, CariuBt Ann. Ill, 158 
(1864). |3| Wertyporoch, Ann. 418, 157-161 (1032). (4) Spreckele, ffer. 81, 310 (1010). 
(5) BiittOD (to Dow Chem. Co.), U.S .1,804,458, May 12. 1031; CwU. 1811, II 407; C.A. 18. 3068 
am)- 16) Bod. Chem. Ind. Basel, Ger. 355,115, June 21, 1022; Bwies. 02,406. Feb. 10, 1023, 
Cmt. IM, U 484. 


3:0800 l,l,l,a,83.8-EEPTACHLOROPROPABE CtHQ? 
(ayra.-HeptaohloropropanB) Cl H Cl 

cid/ 

1^ da da 


HP. 

349* (1) 

185° St 80 mm. (1) 
136>183‘ata0mm. (2) 


HP . 

11-11.8* (1) i^-1.7ti31(l| 


BelLI- 

Ii-( 85 ) 


ij,* 1.8437 ID 



uoin&s wrfeH 




Oa wWt jfaywubto odor. 

[For jmpn. fnm tridilani«(b]4Mie (3:6170) + OCI« + AK9> (tt% jield (2)) by litdfr 
48 hn. at 20-30° (2) Me (2) (1).] 

. C dUviL in ecu and heated at flO-TO'witiiAlOlaevdvaiRClaad gives 03% yield (8)) 
henehlatopropaie (3:6370). 

C in ale. on titration with alk. givee |3) an apparent Rent. Eq. of 285.5 by loaa of 1 ECU 
and fonnation of hexaeUoropropene (3:6370). 

8:I8M (1) Frina, J. pnkt. Chan. (2) gg, 417 (1914). (2) Henna, ladd, J. An. Chan. See. m, 
2404-2495 (1033). (3) Prion, Hw. Irai. Mn. it, 251 (1935). 


6BM DIBIHIL CHLOROFDMABATE CiHiACl BaB.lI-748 

Cl-C-COOGiHi llt-(3ffil) 

C,H|00C-6-H JWW®) 


B.R 






250" 

■t 780 mm., d. dec. 

(1) 

> 1.19517 (7) 


L45M {7} 

243-245" 

U.C. at 785 mm. 

(10) 




202-203" 

at 810 mm. 

(1) 

= 1.189 (8) 

n>D° 

1.4571 (8) 

136.5" cor 

at IB mm. 

|2| 

1.187 (8) 


1.4504 (8) 

135-136" 

at 17 mm. 

18) 

1.183 (4) 



127" 

at 10 mm. 

(3) 




110" 

■t 12 mm. 

(4) 

Di"-* LI 890 (8) 


1.45789 (8) 

117" 

at Tumi. 

(5) 




10B‘ 

It ISmiit 

(5) 

= 1.1903 (8) 

ni,*-* 

1.45793 (8) 




Hi'-* 1.1899 (4) 

W 1 IB .8 

Hum 

1.45979 (4) 


[i9w din dielhyl iddcrmaleale (3 ; 6697).] 

CdorlesB liq. with irritating actn. on skin and whose vapor strongly attacks the pyes. — 
Insol. cold aq., eas. sd. alc.| ether; vdatile with steam. 

[For prepn. of G from chlorofumaiic acid (3:4853) in abs. EtOH with HOI gas ( 1 ) or 
cone. H 2 SO 4 |4) see indie, refs.; from chlorofumaryl (di)chloride (3:6105) with EtOH see 
(10) (1) (9) (3).] 

[For fomme of C from diethyl d-tartrate (1:4256) with PGI 5 see ( 11 ) (note that ethyl 
hydrogen chlorofumarate, cryst. from pet. ether, m.p. 52-53^ has also been obtd. ( 12 ) as 
one of the prods, of this reactn.); from diethyl d,f(7)-a,(B-flichlorosuoGinate by loss of HQ 
under actn. of dimethylaniline see (5).] 

[C (1 mde) with diethyl sodiomalonate (1 mole) is said (13) to yield tetraethyl cyelo- 
propane-l,l,2,3-tetracarboxylate [Beil. lX-991] although no detadB are given; in the 
presenee d excess NaOEt in cold ale. for 12 hn., howcvefi the same components give 
(15-20% yield (14)) (15) tricthyl r^bethoxyaconitate [Beil. 11-876], b.p. 205-207'* at 
16 mm. (14); for reactn. of C (1 mole) with diethyl mono- and di-substituted malonates 
yidding triethyl corresp. subst. aconitates see (13). — C (1 mole) with ethyl sodioateto- 
acetate (1 mole) in abs. ale. refluxed for H hr. gives (72% yield (3)) (16) tricthyl 7 -acetyl- 
aoonitate [Beil. 111-860], yel. oil, b.p. 187-188'' at 15 mm. (3), the same as similarly obtd. 
(3) from diethyl chloromdeate (3:6697).] 

[C with (Hshlorophend (3:5980) or its Na deriv. in boilg. xylene for 2 hrs. gives (77% 
yidd (17)) diethyl (Kblorophenoxyfumarate, b.p^ 203-204” at 14 mm. (17). — C 
pHshlorophend (3:0475) + NaOEt gives (17) diethyl p-chloropbenoxyfumarate, fa.p. 
109-200" at 12 mm. (17).] 





DIVISION B, SECTION 1 


m 


The ractn. of C with NH| under varinus aroumetuioee is dieputed and eonfueed and 
ottoot fira&tably be diBCuased here; for r^e. eee Beil. 11-745. 

C (1 mole) with hydrazine hydrate (2 moleB) directly (18) or in ale. or AcOH (9) yielde 
ethyl pyTBMlimB-5 (or 3)-carboxylate-3 (or 5) [Beil. XXV-20e, XXVi-(567)|, ndla. from 
boilg. aq.y m.p. 184-185” |18|; 178” (9|; note that in the direct treatment with just 2 males 
of hydraaine hydrate much heat is evolved and the product ppts. on cooling; if excess 
base is employed (in which the prod, is soluble) neutralisation with acid is necessary. 

[C with phenylhydrasine reacts much more slowly; however, after several hn. at 100” 
phenylhydrazine HQ ppts. leaving an oil from which a cryst. prod. spar. sol. in boilg. 
AoOH but sepg. from it in colarlcBs ndls., m.p. 272° dec., can be obtd. (18|; this prod, is 
not, however, the ethyl l-phenylpyrazolone-5(or 3)-carboxylate-3(or 5) which might be 
expectedi but is regarded [Beil. }Q(VI-578] (18| os a 4,4'-6u derivative of it. 

C on boilg. with 1 ; 1 HC3 and subsequent evapn. to diynees imdergoes hydrolysis yielding 
(4) chlorofumaric acid (3:4853), m.p. 191.5” |4|. 

S;I8I4 (1) Perkin, J, Chan. Soc. 58, 700-703 (1888). (2) Walden, Swinne, Z. phynk. Chan. 99, 
742 (1912). (3) Ruhemann, Tyler, J. Chem. Sac. 19, 532-535 (1806). (4| von Auwers, Huirea, 
Bar. 98, 1670, 1685-1687 (1029). (5) Dariens, Sejourne, Compi. raid. 154, 1617 (1912). |6) 
von Auwera, Harrea, Z. phytik. Chem. A-148, 10 (L020). (7) C^ladatone, J. Chan. Soc. 59, 293 
(1891). (8) von Auwera, Schmidt, Bar. 49, 481 (1913). (9) RuRslii Hartmann, Helv. Chim. 
Acta 8, 513 (1920). (10) Claus, Ann. Ill, 80-93 (1878). 

(11) Henry. Ann. 156, 178-179 (1870). (12) PatterBon, Todd. J. Chem. Soc. INI, 1708-1770. 
(13) Ruhemann. Chm. Soc. 81, 1212-1214 (1902). (14) Deaiii, /. Chm. Soc. INI, 1089-1090. 
(15) Bland, Thorpe, Prae. Chem. Soc. 88, 131 (1912). (16) Ruhemann, J. Chem. Soc. 71, 323- 

324 (1897). (17) Ruhemann, Ber. 54, U16-918 (1921). (18) Ruhemann. J. Chm. Soc. N, 
1394-1397 (1896). 

9A9-TlUCHLOROPHEirOL OH C|H|OClg 

B J. 9!53-2S3’ u.c. M J. 58° 

Sm 3:1180. Dwirim A: SMU. 

S,4J)ICHLOROPHBNOL OH 

1 

B.P. 253.5* at T6T nun. 1I.P. 65° 

Bit 3 : 1460. Divuion A: Salidi. 

l,8,S,4rTBmCHLOROBEIfZEnB Cl CkHiCU 

B.P.254*w.al7BliniiL MJ.45-M* 

iSw 8:0655. DMiim A: SeUJi. 



BcU.VI- 190 
VIi- 
VI,-(lBO) 


Bdl.VI- 190 
VIi-(103) 
Vl,.(l»9) 


BdL V - 204 
Vr- 
V,-(150) 
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;687D S-MSTH0SYBSllZOTLGBLOiaDB G1 CsHAQ MX- M 

(o-AniBoyl chloride; /^~vJL-n 

fialieylGyl chloride methyl etJiff \ 

— DCHa 

B.P.S54'’n.& It 760 nun. (1| 

133** at 19 mm. (2| 

143” cor. at 17 mm. (3| 

136" 12 mm. (4) 

138° 11 mm. (5) 

138.8-139.0” Bmm. (6) 

119.8° 1 mm. |7| 

10&-106° 1 mm. |8) 

ColorleBB liquid^ 

[For prepn. of C from o-methoxybenzoic acid (o-anisic add) (1:0685) with PCls (D (4) 
(9) (10) (11) (every trace of Balieylic acid must first be remov^ (9)) or with SOQs (2) (3) 
(4) (5) (6) (7) (12) (prolonged heating tends to demethylate product (4|) see indie. lefs.; 
note that for none of the prepns. is the yield recorded.] 

[C on cat. reductn. at 280° with H 2 at ord. press, in pres, of Pd gives (11), not the ex- 
pected o-methoxybenxnldehyde, but instead o-methoxytoluene (methyl p-tolyl ether) 
(1:7480).] 

C with anhydrous NasCOa in pyridine shaken for H hr., poured onto ice, yields (13) 
f»-methoxybcnsoic acid anhydride, ndls. from pet. ether, m.p. 72.4” (13). 

[C with CoHe + AlCla gjves (14) (9) (2) (J2) o-hydroxybensophenone (1:1414) (note 
dcmethylation of intermediate o-methoxybenzophenone (1:5142) and also the foinm. in 
small amt. (12) of 2-hydroxy-5-(2'-bydraxyl)enzoyl)bcnzophenone, m.p. 131-132” (12)).] 

[C with Et 2 Zn gives (87% yield (3)) ethyl 2-methoxyphcnyl ketone [Beil. VllI-102], 
b.p. 137” cor. at 16 mm. (3).] 

[For reaction of C with ethyl sodio-acntoaceiate (5), with ethyl BodicHc-methylaoetoacetate 
(15), with ethyl sodiiMindlylacrioafctate (16), or with ethyl Bodio-a, 7 -dimethozyBceto* 
acetate (17) (together with hydrolytic cleavage of the resulling products to ketones and/or 
acids) see indie, refs.; for reactn. of C with Na phenylacetylene and ring closure of inter- 
mediate to corresp. 2-methoxj'flavone sec (1S).| 

[C (1 mole) with HGN (4 moles) in dry ether + pyridine gives (4) o-methoxybensoyl 
cyanide, yel. ndls. from Igr., m.p. 56°, b.p. 161° at 12 mm. (4).] 

[C with urea refluxed in CeHg for 15 lirs. gives (19) iV^-(o-methoxybenzoyl)urea, ndls. 
from hot aq. or toluene, m.p. 192° (19).] 

[C with methyl salicylate gives (20) methyl D>(2-methoxybenzoyl)Biilioylate, m.p. 102- 
104° (20); G with salicylamidc in pyridine gives (21) Ar-(2-methoxybeiuoyl)8alicylB]nide, 
m.p_. 189° (21).] 

[G with MeOH yields methyl o-methoxybensoate (1:4091), b.p. 248”; Cl with EtOH 
yields ethyl o-methoxybenzoate (1:4151), b.p. 261°; for study of rate of reactn. of C with 
EtOHatO°Bee(22)(8).] 

C on hydrolysis yields o-mctho3^bensaic acid (1:0685), m.p. 100-101°; for the amide, 
anilide, and other derive. corrEsp. to G see o-methoxybenzoio acid (1:0685). 

9:9871 (1) Pinnow, Mfilliir, Ber. 28, 158 (1895). (2) Staudinger, Kon, Ann. M, 99 (1911). 
(3) Fischer, Blimmer, Ber. 96 , 258fr-2586 (1903). (4) Marsh, Stephen, J. Chm. Boc. 197 , 1636 
(1925). (5) von Auwers, Ber. 62, 126-127 (1919). (6) Kahovec, Kohlraiuch, Z. pHyiik. Chm* 
136 (1038) . (7) Thompson, Norris, J. Am. Chem. 3oc. 68, 1050 (] 036). (8) Norris. Young, 
J. Am. Ckm. Soc. 67 , 1424 (1035). (9) Ullmann. Goldberg, Ber. 86 , 2811-2812 (1002). (10| 
Goto, Dudley, J. Chm. Soe. 67 , 1739 (1910). 



*itlM-«i8874 DIVMON B, SE!C110N 1 m 

. (lU IH mW, O wotf , J. jnU. Chm. mm,m (IBW). (13) BUtta, Wtisfciidf, /. i«i. C9km. 
Bn. M. IMS (1B3S). (U) Rub, Pattenon, /. Ctem. 5 m. W, 3131 (1934). (14) Gbaeba, 
PHrnami, Ber. M, 824-B36 (IBMQ. (15) Robertaon, Sandroolc, Hamby, /. CKm, Sae. IM, 2488. 
(14 Hdtoidi, KeiiiBr. Bir. IT, 1617-1318 (1924). (17) Pratt, BoUnaon, J. C«mi. 5oe. Ill, 
1184-1193 (1926). (IS) SimDiiu, 2. (Hwru CKm. 39, 1482 (1626). (19) TrM,fa.»nn, Ardk 
Fkam. 933, 333 (1927). (20) Lawicka, Buff. acml. aci. Craeatia, lin-A; Cent. IflB^ I 190; 
CjI. n, 4615 (1928). 

(31) Aaaditktf at aL, Ann. 443, 33 (1926). (22) Nnrrb, FaaN, Btaud, J. Am. Chm Boa. 31, 
1416-1420 (1935). 


“ ■ MnAXiiTIBAfi DICuLORUaB 

B.P. 950-955° M.P. 34° 

8 : 0310 . Diviiim A; Solidi. 

I-CHLOROHAPHTHALEBB 

B J. 956° M.P. 60° 

Set 8 : 1285 . Dwitim A: SaUde. 



BeiL V - 378 
Vi- 
Vr(3Bl) 



(TioHtCI 


Bea.V- 541 
Vi-(962) 
Vi.(445) 


(2)3* - 1.178) (i$ = 1.631) 


3:6874 MiMiiii-TMCHlOROACBrOPHBHOlIB CaHjOCU 
(^enyl trichloromethyl ketono) / '^q__cci, 


B.P. 956-957° (1) 

948’ (2) 

145° at 28 Diin. (2) 
190-191° at 18 mm. (3) 
198-139° at 14 mm. (4) 
195° at 14 mm. (5) 


i)L' - 1.495 (2) 


Bail. Vn - 988 
Vni-(159) 


Colorlem liq. irith agreeable odor. — C has no iBchiynutoty or hypnotic propa. 

[For prepQ. of C from acetophenone (1:5515) with Gla at 100-200‘* in aunli^t aee (2|; 
from phenyUtnchloromethyl-Hsarbinol by oxidn. with CiOg ( 6 | or K 2 Gri 07 + H 2 BO 4 (72% 
yidd (4)) see indie, refs.; from u,ci)-dichloroaeetophenone (3:6535) in AcOH + N^Ac 
with Cb at D5-100” (70% yield (7)) cf. (2) see indie, refs,; from trichloroacetyl ehloride 
(8:5420) with CbHb + AlGla (47% yield | 1 }) (5) ( 2 ) or from trichloroBcetonitrile with 
CIsHe + AlCTb + HCl gas ('ra% yield |3|) see indie, refs.] 

(Fbr study of behavior of C with or Bri see | 8 |.] 

C with 3 pts. fumg. HNOb gives (96% yield ( 8 |) ni^nitiw-u,u,ohtriehl 0 roaeetophenone, 
y^. oil, b.p. 200 - 20 r at 26 mm., 102-198° at 18 mm. ( 8 ); this prod, with aq. aidits 
smoothly and quant, to m^nitrobenioie acid, m.p. 137-141° ( 8 ). 

[C with alooholB in pras. of oonesp. Na slooholate gives high yields (9) (10| of corrasp. 
bensoates; e.g.y C with MeOH + NaOMe pvBs (92-04% yield ( 0 )) methyl beuoate 
(1:3586), C with EtOH + EtONa pves ( 86 % yidd (9» ethyl bensoate (1:3721) (for 
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(K«Mqi. NMdto with iNpnpyl bIc. (9), beuyl (9), MhImI {ItflaSft} (9), MW^ 
(1:6940) |9| (10), etlq^ glyml (9), glyoeral (9), ud setyl «1b. (1:5946) (10) nt i«&. 
fail.); C witli pheDob in pni. of KOAc givaa aomap, benaoataa; e^., C with phenol -f 
KOAogivaa (80% yield (10)) phenyl benioate (l:2267),ni.p. 70‘;Cwith»«iaBol + KOAa 
giyaa (80% yield (10)) o-tolyl benioate (1:4371); C with pnireaol + KOAn givaa (00% 
yield (10)) p4olyl bemoate (1:2279), m.p. 71*.] 

C with boilg. ag. ii Handy aflected (2), but C refluxed 16 bn. .with 10 pia. aq* wntg. 
a little KOAe, or C in aoetone contg. a little aq. KOAe refluxed 4 fan., giyaa (90-00% yMd 
(10)) banioic aeid (1:0716), m.p. 121*. 

6 with edd dil. alk. (3) (7) (6) readily iplite yidding benioie add (1 :0716) and ddera- 
fonn (3:6060). 

I:«74 (1) Klti, J. prahL Chan. (2) 14S, 196-187 (1936). (2) Gautiar. Am. «Mm. (fl) 14^ 
390-402 (1888). (3) Houben, Finher, J. pni*. Chm. (2) 191, 318-319 (1929). (4) neeiqaab 
Ad. (oe. cAtm. (4) M, 920-927 (1931). (5) Btaudingv, Kon, Ann. ISfl, 112 (1911). (6) Dfawa- 

mBUD, Compl. rend. 141, 202 (1905). (7) Alton, Newkirk, Donky, Jenkhu, J. Am. Giem. /Bee. 

M, 1416 (1942). (8) Houben, Fucber, Her. 84, 2651-2053 (1931). (9) Houben, Pliahm, B». 
14, 244-247 (1931). (10) Houben, Fiacher, Her. 04, 2630-2646 (1931). 


3:6070 8,4-DICHLOROBBHZAL (DI)CHLOIUDB CTHiCae 

CHCli 

BJ>.S87*{1) 0 1.510(1) 

Oil, Bol. ale., ether, G^Hb, or AcOH. 

[For prepn. of C from 3,4rdichlorotolueiic (3:6355) at its b.p. with Cli |U (5) or with 
dry CI 2 in prea* of 2-3% PGU ( 2 ); no yields or details are given, and no further record of 
prepn. of C is made.] 

C on hydrolysis with aq. in s.t. at 220*’ (3) (4), or with 4 wt. pts. of a misEt. of equal parts 
fumg. H 2 SO 4 ( 10 % SOi) + cone. H 28 O 4 at 30-40° (yields: 66 % (4), 36% |5)) cf. ( 6 ), or 
with 98% H 2 SO 4 (no yikd stated (2)), or with aq. + CaGOs on refluxing 0 hra. (40% yield 
(5)) gives SjdrdichlorobenKaldehyde (3:0i550) q.v. 

6 on oxidn. |5| with chromic acid (1} slowly yields 3,4-dichlorobenxoic add (3:4025) 
q.v. 

I ; 0871 (1) Bdlflteinp Kuhlberg, Ann. lOi, 291-295 (1869). (2) Runlif Zaedtii, Luig, Hd§^ 

Chim. Acta 81, 1248 (1938); Erdmann, Ann. 878, 149-150 (1892). (3) Bdlstein, Euhlberg, 
Ann. U8, 228-229 (1860). (4) Erdmann, Bohweehtan, Ann. 800, 07, 72 (1890). (5) Kraay, 
Bee, trav. chim. 4t, 1080 (1930). (6) B.A.S.F., Ger. 32,238, March 28, 1884; Ber. 10 (Baforale), 
470 (1886). 


CINRAMOYL CHLORIDE CgHiOQ 

i. 

B.P. 3C7.S* It 760 um. MJ>. 319-30* - 1.1017 


BalL S - 5B7 
Hi-CMS) 


i$'*mL0t86t 


BeiLV.300 

Vi- 

Ta- 


f8fse8:B830. DwUion A: Solids. 
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3:6B7S 1-GHLOROIIAFHTHALBlfB 


Cl CmAtGI 



Bdl V-541 
Vi-(263) 
Vi-(444r) 





P.P. 


[803° 


(1)1 

-2.3° (9) 

- 1.1M (6) 

[859-868° 


(2)1 

-2.5° (6) 


859.4-860.3° 

at 760 mm. 

(31 

-4“ (12) 

- 1.1D06 (7) 

85a3° 

at 760 mm. 

W (5) 



858.8° 

at 763 mm. 

(6) 


rlS * • 1.631B4 (7) 

858° cor. 


(7) 



855.5-256.0° 


(8) 


Of > 1.18382 (4) 

855.6° cor. 

at 762 mm. 

|9| 


1.192 (7) 

848.6° 

at 600 mm. 

(4) 



830.8° 

at 400 mm. 

(4) 


n? = 1.63321 (4| (7) 

204.8° 

at 200 mm. 

(41 



180.4° 

at 100 mm. 

(4| 


Dll - 1.1866 (9) 

171.4° 

at 76 mm. 

(4) 



159.3° 

at 60 mm. 

(4) 



144.0-146.5° 

>t Samm. (10) 



140.3° 

at 26 mm. 

(4) 



189.54° 

at 16 mm. 

(5) 



125.4° 

at 16111111 .( 11 ) 



127.97“ 

at 16 mm. 

(6) 



180.25° 

at 14 mm. 

(5) 



122.(^122.2° 

at 13 mm. 

(3) 



118.6° 

at 10 mm. 

(4) 



104.8° 

at 6 mm. 

(4) 



85.3° 

at 1.6 mm. 

(4) 



ColorlesB oil, volatile with steam. - 

- Note that presence of as much as 10% of 2-chloro- 

naphthalene (3:1285) has no effect upon density of C (9). — Note also that addn. of 1,4- 


difibloronaphthalcne (3:1655), m.p. 68°, or of 1,6-dichloroiiaphthaleae (3:0810), m.p. 48°, 
bweiB m.p. of C (9). 

[For aepn. of nuxte. of C with the ifiomeric 2-chloroiiaphthaleDe by fractional freezing 
of their sob. in appropriate Bolventa see (6|. ~ For purification of tech. C by treatment 
with 1-2% alk. at 150° under reduced press, see (13|. — For sepn. of C from dichloro- 
naphthalenes by means of its const.-boil. mixt. (b.p. 99°) with aq. see (18).] 

[For prepn. of C from o-naphthylamine [Beil. Xll-1212, Xlli-(519)] via diazotization 
and use of CusCb reactn. (70-75% yield (9)) |S) |7) or even by warming diazo eob. with 
HQ (10-20% yidd (14)) or from diazonium/ZnCla cpd. on addn. to phenol at 60° (46% 
C + 29% hydroxybiphenyl + 20% diphenyl ether (62)) see indie, refs.; from a-naphtha- 
leneeulfonyl chloride [Beil. Xl-157, XIi-(37)] (2), or from l-nitronaphthalene [Beil. V-553, 
Vr(264)] (15), or from ^naphthol (1 : 1500) (16) with PQb as directed see indie, refs.; for 
fonnn. of C from l-nitronaphthalene with Qt see (17).] 

[For prepn. of C from naphthalene with CI 2 in bodg. naphthalene (19) (48), b vapor 
phjue (20) (22) (27), m various solvents (21) (22) (23) (24) (25) (26) see indie, refs.; from 
naphthalene with HQ gas + air b pres, of oat. see (28); from naphthalene with IliCU.- 
2 NH 4 Q at 140-150° (29) cur with SOsQi + AlQi (79% yield (30)) see indie, refs.; from 
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naphtlmlaiie didhloride [Beil. V4191 with bulg. ile. KOH (31) of. (32) or by dMii. ( 8 n ef. 
(M) aee indie, refs.] 

[For thennal anal, of Byetema of C with SbBrs aee (35); with FkOH aee (36); with 2,4^15' 
tiinitroraaorcinol (styphnic acid) aee (37).] 

[C with Cla in edd or C with Cla in It. pet. yidda (38) l-chloranaphthalenB tetradUoridei 
m.p. 131 (38), and l.drdichloronaphthalene (3:1655), in.p. 68 ° (38); C with Oi in CBOa 
yklda (38) the above 1-chlOTonaphthalenc tetrachloride and 1,4-diohloronaphthBlene tetiW- 
chloride, m.p. 172° (38); C wiUi Ola in C 8 a gives (38) a new dichloronaphthalene tetrn^ 
chloride, m.p. 158° (38).] 

[C on chloromethylation with paraformaldehyde + HQ gaa + HsPOi in AcOH gra 
(81) l-ch]oro^(chloromethyl)naphthalene, m.p. 78-79° (81).] 

[C ia not reduced with excess 5% Na^Hg in ale. even after 5 hrs. (39) nor by HI + F at 
182° for 10 hrs. (42); however, C in boilg. AmOH treated with Na yields (40) 1,4-dihydro- 
naphthalene [Beil. V-518, yi-(249)] (identified by addn. of Bra giving dibromide, m.p. 74° 
(40)) and l,2,3,4rtetrahydn)naphtLLlene (1:7550) q.v.; furthermore, G with Mg in boilg. 
MeOH evdlves gas and upon acidification and pouring into aq. gives aim. quant, yield (41) 
naphthalene (1:7200), m.p. 80°.] 

[C on cat. oxidn. with air at 250-300° gives (43) 97% phthalic anhydride (1:0725) -f 
3% 3-chlorophthalic anhydride (3:3900).] 

[C with Li in s.t. 17H bm. at 263° followed by treatment with aq. gives (44) naphthalene 
(1:7200) + 1,1^-binaphthyl [Beil. V-725, Vr(358)], m.p. 156°. with li in dry ether 
yidda aoln. of a-naphthyl-lithium which with Me 2 B 04 gives (77% yidd (45)) Lmeihyl- 
naphthaJenc (1:7600), the reactn. of 0 with Li occurring even more rpmlily (46) than with 
Mg.] 

[C with Mg at 200 - 220 ° reacts very energetically and ia complete within a few minutea; 
naphthalene sublimes abundantly, and yield of o^ioHiMgCl is only 10-13% (47).] . 

[6 with AlCla at 100° gives smdl amle. |50) naphthalene (1:7200) + 2-chloronaphthalenB 
(3:1285).] 

[C with CuGN in pyridine htd. 24 hn. in bath at 245-250° (92% yidd (10)) or C with 
K 4 Fe(CN)o + pyridine at 270° for 18 hrs. (49) gives o^naphthonitrile [Beil. lX-649, IXi- 
(275)1, b.p. 299° cor., b.p. 173-174° at 27 mm., 166-169° at 18 mm. (10).] 

[C does not with Ag 3,5-diiiitrobenzoate yidd corresp. ester (80).] 

[C with 1 5% aq. NaOH above 300° for 12 hrs. gives (46% yidd (51 ) ) te-naphthd (1 : 1500) ; 
C with 5 moles 3-25% aq. NaOH at 350-360° under pressure in pra. of Cu for 1 hr. gives 
(52) a mixt. of cv-naphthd (1:1500) + ^-naphthd (1:1540). — C with aq. NaaCOi + 
Chi at 300° under piw. (53) or C with aq. NagC^Os, NB 2 HPO 4 , or NazB 407 at 325° and 280 
atm. (54) yidds a-naphthd (1:1500). — C with aq. vapor over eat. at 300-400° yidda 
(55) oe-naphthd (1 : 1500).] 

[6 with cone. aq. NH 4 OH + CuO at 150-250° under preaa. (56) or G with eono. aq. 
NH 4 OH + Gu 2 C]a + Ca(OH )2 at 225-230° under preaa. (57) cf. (58) yidda o-naphthyla- 
mine (for study rate of reactn. see (58) (61); under suitable conditions the main prod, may 
be di-o-naphthylamine (60).] 

|C with KNHi in liq. NHi at -33° gives (82) only 2-3% ca-naphthylninine, the main prod. 
(43-53%) being fl-naphthylamine; for behavior of C with LiNEta see (83).] 

[C on mononitration, e.g., with a mixt of cone. HNOs (i) » 1.4) fl mole) + cone. 
H 1 SO 4 (2 moles) at 0° (63) cf. (64) (65) ( 66 ) gives a mixt. of three mono nitro derivi., via., 
l-cUoro- 4 -nitronaphthBlenB [Beil. V-556, Vi-(264)], pak yel. ndls. from ale., m.p. 85° 
( 66 ) ( 68 ), 87-87.5° (67); l-dilofO-S-nitronaphthalene [Beil. V-556], m.p. 111 ° ( 68 ) ( 68 ); 
and l.^io- 6 -DitiDnaphthalene [B^. V-656], ndb. friim AcOH or CsHi, m.p. 94° ( 68 ), 
98-94° (69). (Note that the relative proportiona of these three mononitration products 
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VU 7 iftli6r fidety m 6. lio oonde. |68); thennal anal, of various i«inbma1iioiiB of thsaa 
three uomeis have been noorded (66|; and that of the other possible isOmers the only 
ones leported are l<hbio-2-mtroiiaphthalene, pale yel. ndla. from It. pet., m.p. UD.^ 
er (67), 76” (70) (71), and l-chloro-d-nitronaphthafene, m.p. 116-120” (72), both prepd 
bdinetiy.)! 

10 on dinitration, e.g., with warn oonc. HNOs (66) or fumg. HNOa (60), or l-chbio-6- 
nitroiiBphihBJene (above) on further nitr. (73) gives l^chlm-4,6-dinitronaphtha]ene 
y-561], m.p. ISd" (73), and l-chlaro-4,5-^tronaphthalene [Beil. V-561], m.p. 180” 
(66) (66); note ^t the only other recsorded isomer, viz., l-ch]oro-2,4-dinitronaphtha]ene 
IBeiL V-661, Vi-(265)], m.p. 146.6” eor., is obtd. only by indirect means, i.e., from 2,4- 
dinitronaphthol-1 with p-toluenesulfonyl chloride in dicthylBoiline (74).] 

[No record can be found of direct trinitration of C; the only two recorded iHshlorotrinitro- 
naphthalenes, viz., l-chloro-2,4,5-trinitronBphthalene [Beil. Vi-(265)], m.p. 143-144”, and 
l^diloro>2,4,£^trinitronaphthBlene [Beil. Vi-(265)], m.p. 118-126”, have been obtd. from 
nitration (76) of l-chloro-2,4-diiiitrQnaphtha]cne (above).] 

[C with cone. HsS 04 at 140” yields (76) (77) mainly l-chloronaphthalenesulfomc add-4 
[BeO. XI-160] (sec also below].] 

(D l-ChlonmaphthaleneBulfanamlde'4 (i-chlorimaiihtlialenesulfonamide-l): cryst. from 
dil. ale., m.p. 166-186” u.g. (78). [Fyom C with chlorosulfonic acid as directed, fol- 
lowed by conversion of the intermediate l-chloronaphthalenesulfonyl chioride-4, m.p. 
02-03” U.C., with (NH 4 )tCOi to the desired sulfonamide (78).] 

l-Chloronaphthile&e pioite: m.p. isr (50), 135” (11), ]25.r (36), [Note that this 

cpd. with PkOH forms a eutectic, m.p. 104.7”, contg. 16.3% (36).] 

— — l-Chlonmaphthalene styphnate; m.p. 126-128” (79), 109.8” (37). [From C (1 
.mde) + 2,4,6-tiinitroreBorcinol (1 mole) (styphnic acid) in hot ale. |79); Neut. £q. 
oaiod. 203.8, found |79| 207.8.] 

1:1818 (1) WidmuL, BvU. aoc. ehim. (2) 28, 500 (1B77). (2) CariuB, Ann. 114, 145-146 (1860). 
(3) Oockfil, Z. phyaik. Chan. B-29, 85 (1036). (4) K^baum, Arndt, Z. physik. Chen. 28, 628, 
646,666 (1698). (5) von Rechenberg, J. praht. C6sm. (2) 101, 117 (1920). |G| Britton, Reed 
(to Dow Chem. Co.), n.S. 1,917.822, July 11, 1933; Cent. 1112, II 2194; C.A. 27, 4547 (1933). 
(7) von Auwen, Frllhling, Ann. M, 194, 200,202 (1921). (8) HnnipaDn, Weiaaljeraer, J. Ckem. 

Soe. IIM, 394. (9) Zirberman, Raahevakaya, Martyntaeva, J. Applied Chan. iU.S.S.R.) 9, 
1832-1840 (1936); C,A. II, 2597 (1937). (10) Newman, /. Am. Chem. Soe. 68, 2472 (1937); 
Orp. ZyntAeaef 21, 89-91 (eapec. Note 10) (1941). 

(11) L. fflemm, W. Klemm, Schiemann, Z. phynk. Chem. A-186, 382 (1933). (12) Farts, 
Z. phyeik. Chem. B-li, 265 (1930). (13) Hanson, Brown (to Halowaz Oorp.), U.8. 2,025,742, 
Dsc. 31, 1935; CenL lUO, 1 4841; C.A. 18, 1068 (1936). (14) Gadorowaki, Waysa, Ber. .18, 1939- 
1940 (1865). (15) do Koninck, Marquart, Bar. i, 11 (1872). (16) Claus, Ghlar, Ber. 16, 812, 
Note 2 (1882). (17) Atterberg, Ber. 9, 317, 927 (1876). (18) Buchheun (to Chem. Fabrik. von 
Hayden), Gsr. 616,596, Aug. 1, 1935; Cent. 1988, II 3703. (19) Rymarenko, /. Aims. Phye.- 
Chan. 8ec. 8, 141 (1876). (20) Farrero, Wunanburaer, Hete. Ckim. Ada 11, 416-426 (1028). 

(21) Traubenberg, Waaaerinan, J. prakt. Chm. (2) 128, 177-17B (1928). (22) Ferraro. FelJ- 
mann, J. prakt. Chem, (2) 122, 340-M (1029). (23) Ferrero, Fehlmann, Heh. Chim. Ada 12 , 
683-593 (1029). (24) Ferrero, Corbu, Heh. Chm. Ada U, 1009-1025 (1930). (25) Ferraro, 
jrddmuin, f win 134,089, Sept. 16. 1929; Cent. 1118, 1 2165; C.A. M, 1652 (1930) . (26) Britton, 
Bead (to Dow Chem. Co.), U.B. 1,786,267, Dec. 0, 1930; Cent. 1181, I 1970-1071. (27) I.G., 
FcfAch 823.021, Jan. 12. 1938; Cent. 1BB8» I 4719. (28) Frahl, Mathee (to F. Raaohig), Ger. 
675, 765, May 3, 1933; Cent. 1818, II 134. (29) Beyewets. Biot, Compt. rend. 118, 1122 (1002). 
(30) TUil. Eberhard. Ber. 28, 2946 (1603). 

(Sl) Lanrentr Godin-Kraut (7th ed.) 4, 35, 38. (82) Faust, Sasme, Ann. 188, 66-68 (1871). 
(a» Ftseher, Ber. 11, 738 (1878). (84) Uurent. Ann. c5tm. (2) 18, 199 (1835). (35) Men- 
■obitkiii^ J. Bw. Phye^hm. 8oc. 44, lOS^ (1912); Cent. 1412 , U 1436. (36) Jefremov, J. 
Rims. Phiyej-Chm, Soe* 18, 381 (1018) ; Cent. IM, HI 379. (87) Jsfremov, j. tes. Fhya-- 
IC!6sin.'Bec.'ll| 850 (lOOQ; Cent. iM, I1I770, (38)'Ti]rMr, Wynne, J:Chan:Soe* 1141, 244^245. 
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W fnani, /. imb. Om. (2^ (10) Gtiw. Bwta^ /. ClAi A«. 

14 B70 (1918). 

(41) Zeohmeiidr, Bom, Aim. MB, 128 (1929). (42) EU«« Ue^ /. imM. Ctoii, (jCj 
828 (1900). (43) Fonpata, Bun, Fudia, BOm, WQitur, Behobar, AiUtM. Cim. bI^ 22^ (1941); 
CA.. IS, 3248 (1941). (44) Spenear, Friee, /. Clem. Bm. M, 388 (19m. (48) VMqnStuMIk 
CeUieHm CMeboriM. Chm. Oommim. 4. 141-142 (1932). (46) GUImu, ZodlDar, BaHv, /. Am. 
Ckm. Ste. H, 1288 (1933). (47) Bhonuiin, iBaculyinU, Quwv«i Btr. H, 1427 (1983). (4^ 
DeWltt, Ekaly, I7nM. Coliiniilo 8t»iu, 18, 119-121 (1931); CA. M, 2974 (1932). (49) ka.TX.. 
Q«r. 288, 994, July 12, 1916; Cent. Ull, 11 288-269. (SO) Bonz, Aim. Mm. (6) U, 347-349 (1887) 
Butt, toe, Om. (2) 48, SIS (1886). 

(SI) Megw, Btrghu, Bir. 47, 31S9 (1914). (52) Britton, Bteinu (to Dmr Cham. CoJ, UA 
1,996,746, April 9, 1838; Cent. 1986, 11 2126; CA. 89, 3354 (1638). (S3) Britton (to Dow Chan. 
Co.), 1T.S. 1,959,283, May IS, 1934; Cent. 1184, 0 1688. (54) Hale, Britton (to Door Cham. Co J, 
UA. 1,882,824, 1,882,825, 1,682^26, Out. 18, 1932; Cent. 1188, 1 309; C.A. 87, 781 (1983). fi») 
Drayful, Ftanish 709,184, Aug. 4, 1931 ; Cent. 1981, n 2833. (56) WiUiamt (to Doir Chan. Co>i, 
VB. 1,775,860, Sapt. 9, 1930; Cent. 1981. H 1105. (57) Booth (to Bwaan Baaaerah, liu.), V& 
1,964,409, April 10, 1934; Cent. 104, II 1846. (58) Federal Phoaphonia Co., Brit. 879,774, 
May 6, 1932; Cent. 1182, II 1237. (59) Qroggina, Stirton, Jnd. Bag. Chm. W, lOM (lOm- 
(60) Bale (to Dow Chem. Co.), U.S. 1.804,460, May 12, 1931 ; Cent. 1181, II 1108. 

(01) Voroihtaov, Eobelev, J. Cm. Chem. (C.BA.B.), 9, 1669-1576 (0039); C.A. 84, 2689-2689 
(1940). (62) Hodgaon, Foater, J. Chm. Sue. 1942, 582-583. (63) Ferraro, Caflueh, Hria. 
CMn. Acte 11, 798-812 (1928). (64) Ftanaen, Helwert, Ber. H, 319-322 (1920). (66) Aaaoka, 
Butt. Tokyo Ind. BeaeonA /net. 28, (9) 1-26 (1828); CA. 28, 3923 (1020). (06) Atterhorg, 
Ber. 9, 026-928 (1876). (67) Hodgaon, Leigh, /. Chm. JSoc. 1987, 1352. (68) F^iadtinder, 
EarameaBinia, Schenk, Ber. fS, 47, 52 (1922). (69) Wmahtaow, Eoalow, Ber. 19, 413-416 (1926). 
(70) Hodgaon, Eilner, J. Chm. iSoe. 1921, 7. 

(71) Hoogaveen, Bee. tnn. cUm. 59, 3H-39 (193t). (72) Hodgaon, Turner, J. Chm. Soe. 1942, 
391-302. (73) UHmann, Conaoiino, Ber. U, 2810 (1902). (74) CUmann, Bruch, Ber. 41, 
3032-3933 (1908). (75) Hindi, J. Chm. Soc. 198, 1912-1913 (1913). (76) Zinin, /. pruti. 
Clem. (1) 83, 36-37 (1844). (77) Arnoll, BuB. aoe. eSm. (2) 88, 02-63 (1883). (78) Huntraai, 
Carten, J. Am. Chm. Boc. 62, 611-513 (1940). (76) Me, Haia, Bah, Science Bepta. Kail. Toms Baa 
Cnia. 2, ISO- 186 (1933). (80) Taeng, Chn, KaU. Central Unit. (Kanking), Sa. Bepta. Arl, No. 2, 
5-7 (1931); C.A. 29, 2166 (1932). 

(81) Horn, Warren, J. Chem. Soe. 19M, 144. (62) Umar, Bargrtroin, /. Am. Clkam. See. 87, 
2108-2109 (1046). (83) Gilnian, Grouose, Maaeir, Benkaaer, Sputa, /. Am. Clem. Soc, 97, 
2107 (1046). 


3:6880 o-CHLOROBERZOTBJCHLOBlDE CtHiCU 

< >CC1, 

Cl 

BJ>. U.P. 

860’ (1)(2) 30° (1X2} (4) D-mUld) 

1*9.8" at 1*1110.(2) *9-30° (5) 

115-118° at M mm. (3) 

Calnrleae liq. with faint but not dimgreeabir odor. 

[For piepn. of C from Bolicylic add (1:0780) with FCliBee(l) (4);from (Khlarobeuo^ 
ohloide (3:6M0) with FOa in a.t. at 200° for several days aee (2); from o-dblorotohmu 
(3:8346) with CU at 130° (S) in prea. of POi (9), or from o^Morotoluen&a-Biilfoiijd chloridB 
(8) with (% at 160-180° (3), aee indie, refs.; for fotmn. of C from bcnsotriehlaride (3:9640) 
with Oi aee (6) (7); for purifioation see (8).] 

(For qimd"" of C with lAiydroaynaphthoio add-2 (Bdl. X-331, Xi-(144)) to yield 1- 
Mroxy^(iHhlorobeiuoyl)iuphthaie add-2, m.p. 213’ (11), aee (10) (11) (12); for teaeta. 
of C with iM i hlflr ffbv"«d« add (3:4160) + ZnCh to yield o-chlarobeniciyl chloride (3;69M) 
see (13); for reaetn. of C with 99% HF yielding ochlorobensotrifluoride, b.p. 140-182°, 
■l»(14).| 


BeO. V-sb* 
V,-( 168 ) 
Vi-(*89) 
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{C on htg. with Cu powder in CA for 25 hn. givefl (5| a miit. of the two BtereoiBoiDeric 
foioe of l, 2 ^(o-€hlorophen 7 l)-l, 2 -dichloroethylene, [Beil. V-635]; by repeated oyet. 
from pet. ether this mixt. is separable into 3 pta. higher-melting atereoieomerp m.p. 172” ( 6 ), 
and 1 pt. lower-melting Btereoisomer, m.p. 129” (5).] 

C on hydrolyBiB, e.g., by htg. with aq. in a.t. at 150” |1) or by boilg. with oonc. HNO| 
i2|, yields o-cUorobenaoic add (3:4150) q.v. 

ItiOai (1| Kolbe. Lautemann, Ann, 115, 183-1B5, 195-196 (1360). (2) Anaohati, Ann. 454, 
95-99 (1927). |.3) Meister Lucius BrOning, Oer. 229,873, Jan. 6, 1911, Cent. 1911, I 358. (4) 
AnachUta, Mcxjre, Ann. M, 321-322 (1867). (5) Fox, Ber. 98, 653-656 (1893). (6) Sprackala. 
Btr. 58, 319 (1919). |7) Wertyporoch, A7in. 488, 1.57-161 (1932). (6| Britton (to Dow Chem. 
Go.), U.S. 1,804,458, May 12, 1931; Cent. 1181, 11 497; C.A. 85. 3668 (1931). (9| Kyrides (to 
Nat. Aniline and Chem. Co.), U.B. 1,733.268, Oct. 29, 1929; Cent. 1915, 1 3831. (10) Boc. Chem. 
Ind. Basel, Ger. 355,115, June 21, 1922; Bwiss, 92,406, Feb. 16, 1923; Cent. 1888, II 484. 

(11) Soc. Chem. Ind. Basel, Ger. 378,908, Aug. 7. 1923; Ger. 378,909. Aug. 11, 1923; Swiu 
98,559, April 2, 1923; Cent. 1883, IV 593. (12) Soc. Chem. Ind. Basel, Ger. 418,033, Aug. 20, 
1925; Cent. IIU, 11 2095. |13) Scottish Dyes, Ltd., Bantam, Thomas, Brit. 308,231, April 18, 
1929; Cent. 1988, II 1348. (14) I.G., French 745.293, May 8, 1933; Cent 1588, II 2061. 


3:6890 i-METHOXYBENZOYL CHLORIDE C 8 H 7 O 2 CI BeU.X-163 


(p-Anisoyl chloride) 



Ii-( 77) 

&p. 


U1 

M.P. 


269-363° d. dee. 

(1) 

84" 

C7) Dp > 1 . 2606 1«| 

- lJiB 02 (61 

262° 

|9) 

28” 

(4> |lfi) 


25B.4-26a5° 

(2) 

81” 

< 8 ) 



161-168” at 88 mm. (3| 

160-164” at 85 mm. (4) 

153-163” at 84 mm. (4) 

148-153” at 20 mm. (5) 

145” at 14 mm. (4) 

137.6-137.6” at 14 nun. (2) 

90.B” at 1 mm. ( 6 ) 

[For prepn. of C from p-methoxybenzoic acid (THinisic acid) (1:0805) with PCle (93% 
yidd (3)) (4) (9) (10) (11) or with SOCI 2 ( 6 ) (7) (12) (13) see indie, nds.; from sodium p- 
aniaate with oxalyl chloride (3:5060) in C6Hft(75-90% yield) see (14).] 

|C with 3 % HzOa in acetone + pyridine at 0 ° yields (15) di-p-anisyi peroxidcp cryst. from 
AoOEt or pet. eth., m.p. 128” (15); (or rcaetn. of C with H 3 S 2 + ZnCla giving (60% yield) 
di-p-anisyl disulfide see (30).] 

[C on cat. reductn. with Hj and cat. as directed gives (81% yield (16)) p-methoxy- 
benzaldehyde (1:0240) (under some conds. (17) reductn. goes to p-metlioxytolueno (methyl- 
Hiolyl ether) (1:7495)).] 

[Although 2-methoxyl)eiUQyl chloride (3:6870) with anhydrous NbiGOi + pyridine 
gives the oorresp. anhydride, this reactn. is not specifically reported for C; however, G + 
a tertiary amine (pyridine) in GeHs with excess KzSiOb yields (18) p-methoxybenzoic acid 
anhydride, m.p. 99-100” (18).] 

[C with CA + AlQt yields ( 1 ) p-methoxybenzophenone (1 ;5170); C with toluene + 
Aids gives (40% yield ( 11 )) 4-niethoxy-4'-methylbenzophenone, cryst. from ale., m.p. 89” 
(11); C with perylene + Aids in G 8 | gives (19) 3,9-5is-(p-methoxybeiuoyl)peryleiie, m.p. 
319.5” (19).] 

[C oondem with many phenol ethen in prea. of AIGU; c-g., for reactn. of C with musole 
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yiddi&g 4,4'-diiiifithoxyben4opheiioiie [Beil. VlIMl?* .VIlli-<d41)I, m.p. 143-144* (201, 
flee (20) |21); for C with phenetole yielding 4-inethozy-4'-ethoxyben2q)^none, m.p. 112* 
(13), 111* (20), see indie. for C with pyrocatechd dimethyl ether (veratmle) (1:7660) 
yielding 3,4,4'-triniethoxybenzophenone [Bed. VI1I422], m.p. 08-00*’, sm (22); for C with 
resorcinol dunethyl ether (1:7570) yielding 2,4,4'-tnmethoxybensophenonB [Beil. VIlIi- 
(702)1, m.p. 70-7r (23), see (23); for C with phloroglucinol trimethyl ether (1:7148) 
yielcting 2,4,e,4'-tetrBmethoxybenzophenone [Beil. VllI-406], m.p. 146°, see (22); for 6 
with many other phenol ethers see (20).] 

[C with MeZnl (24) or better with MejCd (25) gives (yields: 25% (24), 84% (25)) p- 
methoxyphenyl methyl ketone (p-methoxyacetophenone) (1:5140), m.p. 38"; C with 
CsHsZnBr gives (65% yield (26)) p-methoxybensophenone, (1:5170), m.p. 61", b.p, 202* 
at 14 mm. (26).| 

[C with ethyl_ sodioaoetoacetate yields (4) ethyl a(-(p-methoxybenzoyl)Boetoacetate 
[Beil. X-1004]; C with ethyl 8 odio- 0 e,y-dimethoxyaoetoaeetate yields (27) ethyl a,y^i- 
inethoxy-a-(p-anisoyl)aoetc}acetute (which on ketonic hydrolytic cleavage yields (27) 
111,4-dimethoxyuoctopheDone) .] 

[C (1 mole) with HCN (4 moles) in dry ether + pyridine gives (12) p-methoxybenspyl 
cyanide, m.p. 63", b.p. 150° at 12 mm. (12); 0 with KGN + quinoline yields (28) l-(p- 
Bnisoyl)-2-cyaDO-l,2-dihydroquinoline, m.p. 120°, which upon acid hydridysis gives (67% 
yield (28)) p-methoxybenzuldehydc' (p-anisaldchyde) (1:0240).] 

[C with urea refluxed in CsHi for 15 lus. yields (29) JV-(p-methoxybenzoyl)urea, ndls. 
from ale., m.p. 21.5° |29|.| 

[For reactn. of C with KiS in ale. + ether j'ielding K salt of p-metlioxythiobenaoic acid 
see (30); for rcaotn. of C with sodium phenylacutylene see (31); for reactn. of C with di- 
phenylkctenc see (32); for reactn. of C with c^glucose and other carbohydrates see (33); for 
reactn. of C with 3,4-dimethoxypljonylcthylainine (34) or with ^-(n-buiylamino]etluinol 
(3)_Bee indie, refs.) 

C with MeOH yields methyl p-roethoxybenzoate (methyl p-anisate) (1:2128), m.p. 
49°; C with EtOH yields ethyl ^^anisate (1 :4191), b.p. 269°, m.p. 47° (for study d rate 
of reactn. of C with EtOH see (H) (35)]. 

C on hydrolysis yields p-mcthoxybenzoic acid (1 . 0H05), m.p. 184°; for the amide, anilido, 
p-toluidide, and other dcrivs. corresp. to C see p-methoxybenzoio acid (1:0805). 

S:6BN (1) Ullimmii, Goldberg, Bpt. 35, 2S14 (1902). (2) Kohlmusch. Pongrati, Stoekmair 
MonaUh. 87, 110 (19:15). (3) Fierce, Sulsbuiy, FrederirkHon, J. Am. Chem. Sac. 14, 1691-1604 
(19^). (4) 8rhuoiijaiih, Bull. acad. roy. Bely. (3) 88, KID 820 (1897); Cmi. 1887, II 616. (5) 

dc Ceuatcr, ATa^uiiru’. Tijdst^r. 14, Nos. 3 6, 188-202 (1932) ; Ccfit. 1888, II 1296, (O) Thompflon, 
Norris, J. Am. Chnn. Sac. 68, 1956 (1936). (7) Mryei, Monedsh. 88, 428 (1901). (8) Branch, 
Nixon, J. Am. Ch m. Soc. 58, 2409-2504 (1936). |9) Cnhoiir.s, A nn. ckim. (3) 88, 350-354 (1848) ; 
Ann. 78, 47-48 (1849). (10) Lossen, Ann. 175, 284, Note (1875). 

(11) Orechow, Bruiity, BuU. aoc, chim. (4) 47, 623 (1930). (12) Marsh, Stephen, J, Chan. 
Soe. 187, 1635 (1925). (13) Srhonberg, SehUtz, Nirkcl, Bur. 81, 1380 (1927). (14) Adams, 
Uhlich, J. Am. Chem. Soc. 48, 606 (1020). (15) Vanino, Uhlfeldei-, Ber. 87. 3G24 (1004). (IS) 
Rimmmiiiid , ISetsche, Bcr. 58, 1483 (1923). (17) Ruseninund, Zetsnhe, Btr. 54, 041 (1621). 
(18) Gasopoulos, Praklika ilkeuf. AUhmon 8, 347-353 (1931); Cent. 1888, f 3172. (10) Zinke, 
Funke, Ber. 58, 2225 (1925). (20) Jones, J. Chm. Soc. 1888, 1860. 

(21) Bchnackenberg, Bckbll, Ber. 88 , 654 (1903). (22) von Kostanecki. Tombor, Ber. 
4024, 4026 (1906). (23) Ziegler, Ochs, Ber. 55, 2273 (1922). (24) Mauthuer, /. prakt. Chm. 

(2) IM, 302, 306 (1922). (25) Gilman. Nelson. Bre. eras. chim. 55, 528-^529 (1930). (26) 

Martynoff, Ann. chim. (11) 7« 430 (1037). (27) Pratt, Ilobinson, J. Chem. Soe. 187, 169 (1025). 
(28) Sugasawa. Tsuda, J. Phami. Soe. Japan, 58, 103-105 (1936); Cent. 1888, II 3670. (29) 
Kaufmann, Arek. Pharm. 885, 230 (1927). (30) Block, Bergmann, Ber. 58. 974-976 (1820). 

(31) Weygand, Bauer, Ann. 458, 141 (1927). (32) Staudinger, Koo, Ann. 184, 117 (1011). 

(3) Oden. ArWe Kmi. Minerol. Qeol. 7. No. 15. 1-16 (1918) ; C«W. 1888, III 264-266; C.A. tt, 
8171 (1920). (34) Ahluwalia, Narang, Ray, J. Chan. Soc. 18U, 2058. (35) Norris, Fasoe, 
Stand, J, Am. Chm. Soc. 57. 1416-1420 (1936). 
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— TSRSPBTHALTL (DDCBLOBIDB CiHACli 

B.P. S68' M.P. 83’ 

3:2206. Dtvmbrt A; Sob'dx. 


o-o-O-^ 

a Cl 


no 

BdLlZi- Si* 
nj-(a 7 S) 


— a,4,6-TiaCELORO-3-HBTHn.PBEIlOL CrH(OCU 

OH 



BJ>. 265" H.P. 46° 

5m8;061& Dwitim A: Salih. 


BbILVI — 
Vli- 
Vl,-(386] 


:ea95 DI-Ct-CHLOROFROPYL) carbonate CtHuOiOi 
( 7,Y'Diehlornpropyl carbonate) Cl.CBiCHsCHsOv 

>c=o 

CLC^CH*CHj(K 

BJ. 268-270° at 740 mm. (l| 


Beil.in — 
mi- 
in*-( 8 ) 


[Obtd. aa by-product in prepn. of ychlorupropyl cbloroformate (3:6010) from phocgene 
nd trimethylcHie ohlorohydrin (3:8285) (1).] 

;NN (1) Fiaroe, Aduiu. J. Am. Chem. Sac. 46, 791-7B2 (1923). 


— OCTACHLOROPROPAHE 


BJ>. 268—260° at 734 mm. 


Cl 

CliC— C-CCI, 

L 


U.P. 160° (7) 


Sw 3:4450. Divitim A: Solids. 


CiCl, 


BeU. I ■ 108 
Ii-( 35) 
ft — 


— ^BtLOROPHENAClTL CHLORIDE CiH(OCli 

ci^^ y-c-cH,a 


BeiLVn- 282 
VHi-(158) 


B.P. 270° 


M.P. 101-102° 


3:2990. Division A: Solidg. 
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iBt 


BCffBTHAm (DDCHLORIDB |'^V-O»0 CAOiOb 


KP. 876' HP. 43' 

5m 3:0520. DitiBim A: Satidi. 

8«4,S-TB1CHL0R0PHBH0L 


BJ. 871-877’ 1LC. tt Tie mm. 

5m 3:2885. Divinm A: Schdi. 

PBHTACHLOROBERZBNB 


B.P. 87S-877' HJi. 86-87* 
5 h 3 ; 2290. Dwiiion A: Sotidt. 



M.P. 101' 



(W)Cb 


CiHCIt 


BilLlk-IBM 


BalLPI — 
Vli- 
W»-(181) 


BdLV- 808 
Vi-(iw) 
V,.(187) 


3:6000 <rm.-o-PSIHALyL DICHLOSIDB 0 CiHACli 
(lym.-o-Fhtluloyl diehloiide) 



BilLIZ* 808 
Bi-(S68) 


B.P. 

87&7” It TOO min. (1) 
878.4’ at 728 mm. (2) 
800-870' (3) 

186-187* at as mm. (4) 
180* cor. at 28 mm. (5) 
183.8-183. 7’ at 22 mm. (6) 
131-138' at 2-10 mm. (7) 


M.P. 

16° (7) 

18-16° (1) (8) 
13° (5) 

11.5-18’ (G) 
11-18* (7| 


» 1.4088 (2) 

14060 (0) 

1^-1.8698 lei 
146010 (2) 

Ai’-* = 1.4077 (4| 

147000 (4) 


[Sm atm uiij|Mi.-o-05(hily2 didilaride (3:2395).] 


Xbe m.p. of onl. aunplm of C is luually abt. 12°, but distn. at oid. pram. (7| yidda a] 
pnd. with m.p. 16°. The ehem. of C ia cloaely connected with that of the ieomerio vaapm.- 
o^thaljd (3:2395) q.T.; fbrf.p./com|Hi. curve for mbtta. of the two iaomen aee 



8:6000 


«ym.-o-PHTHALYL DICHLORIDE 


[For prqm. of 6 from i^thalic anhydride (1:0725) with PCLi (02% yUd (7)) (1) (3) 
19) (10), with FCb + Ck (12), with beniotrichloride (3:6540) + a little ZnCSi (13), with 
a little ZnCh at 220" by grad. addn. of SOCls (100% yield (14)} (15), or with CCI 4 (etc.) + 
2% ZnCh at 250-280° (16) aeo indie, refa.; from phthalic acid (1:0820) with toaotri- 
chloride + a little ZnCli flee (17).] 

[For prepn. of C from v7uym.-o-phthalyl dichloridc (3:2305) by big. at 150° for 1 hr. 
aee (5); from thiophthalic anhydride [Beil. XVII-4B6, XVIli-(256)] with dry Cl| at 245° 
eee (IB); for fonnn. aa by-product of action of CI 2 on o-toluoyl chloride (3:B740) see (19).] 
[For purification of C by treatment with MgO or C&O sec (20).] 

C on htf. with AlCL (}^ mole), then deeg. cpd. with aq. and extracting with pet. ether, 
immeriaee (72% yield (7)) (1) (21) to iinaym.-o-phthalyl dichloride (3,3-dichlorophthalide) 
(3:2305), m.p. 89°. 

[C with Clz at 120-170° in prea. of Fc yields (22) tctrachlorophthah'c acid (3:4946).] 

|C on reduction with Zn + HCl (23) (24) or HI + P in CS 2 (23) (25) yields phthalide 
(1:4020); G on boilg. with AcOH + Na/Hg yields (26) phthalyl alcohol (o-xylylene 
gbrool) [Beil. Vl-910].] 

C on heating with K in xylene (27), or with ter-boses + KzBzOs (28), or with ZnClz + 
SQ 2 at 200° (14) yields phthal ic anhydride (1 : 0725) . [Note that last reaction is the reverse 
of an impt. method (1 5) of prepn. of C.] 

[C on shaking for 20 min. at 60° in glass flask with ZnFs, then extracting with pet. eth. 
yields (29) o-phthalyl difluoride, m.p. 42-43°, b.p. 224-236° at 760 mm. (20); C with HBr 
gaa at 150-160° gives (50% yield (30)) sV7n.-o-phthalyl dibromide, m.p. 78-81° rap. htg., 
b.p. lOr at 24 mm., 134° at 2 mm. (30).] 

[C htd. with«a little ZnCJlz and diethyl ether (31) or diethyl phtlialatc (32) gives (80% 
yi^ (31)) ethyl chloride (3:7015).] [Use in mfg. of alkyl chlorid&s (33).] 

[For reactn. of C with glycols see (34) ; for use of C in acylation of cellidosc sec (35).] 

[For behavior of C with HjOz yielding phthalyl peroxide see (36); with PQs aee (37); 
with NaNz sec (38) (39); with CaHsMgBr see (40).] 

C on treatment with cold cone. NH 4 OH followed by acidifleatirm yields (41) (42) 0 - 
cyanobenzoic acid [Beil. 1X-S14, lX]-(365)], m.p. 190° dec., converted by htg. to phllial* 
imide, m.p. 228.5° u.c. [For reactn. of C with dimethylaminc yielding N,N,NVV'-tetrBr 
melhyl-(^-phthaldiamide, m.p. 121-122°, see (43); with diethylazninr yielding (44) (45) 
oorresp. NiNiN^N'-tetra-cthyl-o-phthaldiamide, m.p. 36° (44), 39° (45) see indie, refs.] 

C htd. with 1 mole acetamide imtil no more HCl is cvohTd gives in good yield (46) N- 
Boetylphthaliffiide, cryst. from toluene, m.p. 135-136° (46); similarly benzamide pvea 
N-bensoylphthalimide, m.p. 168° (46). 

C reacts instantly with aniline yielding (29) sym.-phthBlyldiBnilide, m.p. 253-255°. 
[Note that when C is treated with aniline in ether or CsHb and stood for some time the 
pipd. has m.p. about 231°; when reciystd. from EtOH, however, the m.p. rises to 253r-255°. 
This apparent anomaly is attributable to the pres, in most samples of C of some phthalic 
anhydride whose slower reactn. with aniline contaminates the main prod, but is removed 
by recrystn. from ale. If, on reactn. of ord. C with aniline, the resultant ppt. is filtered 
at once (before the anhydride has reacted), washed with CsHai ale., and then aq., the 
prod. ahowB m.p. 253-255° without recrystn. (29).] 

C on hydrolyais yields o-phthalic acid (1 :0^5) q.v. 

8;IM (1) Ott, Ann. SM, 273-277 (1912). (2) BrtiU. Ann. W, 13-14 (1886). (3) Obub. 
Hoeh,£«r. li, 1167-1194 (1886). (4) vnn Auwera, Schmidt. Fer. 48, 4R3 (1913). (5) Garner, 
fiugden, /. Chm. Soe. 1187, 2678, 2881. (6) Martin, Partington, J, Chem. Soe. 11^ 1181. 
(7) Ott. Org. SyrUhtBes, CoR Vd. 8 (let ed.), 528-530 (1943); 11. 88-01 (1931). (8) Caanyi, 
MonaUh. 40, 61-92 (1010). (0) Auger, Ann. cMm. (6) 88, 295-302 (1601). (10) Unile, Cram, 
Am, Chm. /. 87, 603-604 (1907). 
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(11) Qraebe, Aim. Mi 820 Nate (1B87). |1^ Cteminmaeo, Miller (to Mopmito Cheoi. OeJi 
C.3- 1.974,845, Bept. 25, 1934; Cent IM, 1 990; CA. M. 7295 (1934). (IS) Xyiidae (te Mt»- 
iu(o Omdi. Co.), U.S. 1,968,749, June 19, 1934; Cent IIM. II 2900; CjL. M, 5079 (1984). 
(14) EjnrldeB, J. Am. Cton. Sot. m, 206-208 (1987). (IS) Kyridee (to Moiuawto Chau. Co.), 
U.S. 1,951,364, Mar. 20, 1934; Cent. MM, II 333; C.it 28, 3424 (1934). (16) Mm (to Monewto 
Chem. Co.), V.8. 2,051.096, Auc- 18, 1936; Cmi. 1931, II 3504; CU. 6762 (1936). (17) 
Kyridee (to Mmeento Chem. Co.), U.S. 1,063,748, June 10, 1934; Cent MM, n 2000; CJi. 
5080 (1984). (18) Ott, UnnenoU, Zerweck, Ber. 79, 2860-2362 (1932). (19) Dariet, PmUa, 
J. Chem. See. 181,2213(1922). (20)Luthy, T)u>niaB(toMonaantoCbem.'Worb),I).S. 1,00&761, 
Mey 2, 1033; C.il. 87, 3484 (1933) ; Bril. 307,775, Sept. 21, 1933; Cent MM, U 3194. 

(21) Seheiber, Bar. 46, 2306-2370 (1913). (22) Zol'kind, Belikova, Ruee. 35,188, Mnr. 31. 
1934; Cent MM, II 1000; C.A. M, 3443 (1936). (23) HoBeert, Ser. M, 1445-1447 (1877). (24) 
Hteeart, Ber. U, 238-239 (1878). (26) Beeyer, Ber. 11, 123-124 (1877). (26) Beeaert, Ber. 11. 
646-648(1870). (27) Petri, Evane, Dehn, J. Am. Chem. Boe. M, 2479 11938). (28) Oeaopoiiloe, 
Avhtiha Akad. Alhenon. 6 , 347-353; CnU. 1132, I 3172. (20) Doan, Daviee, Uimbljr, Fonl. 
Senuneoa, J. Chem. Boc. 1988, 17. (30) Davies, Hunbly, Smmens, J. Chem. Bee. M^ 1309- 
1315. 

(31) Kyridee, J. Am. Chm. Soc. 33, 1209-1212 (1933). (32) Kyridee, Dvomikolt, J. Am. Chem. 
Bee. 33, 4630-4632 (1033). (33) Kyridee (to Moustnto Chem. Co.), UB. 1,089^16, Dee. 12, 
1933; Cent. 1914, I 2040; C.A. 28. 1301 (1934). (31) CaroUirre, Arvin, J. Am, Chm. Bee. 31, 
2560-2570 (1929). (35) Brit. 319,584, Nov. 20, 1929; Cent. 1936, I 1377. (36) MeKee, D.S. 
1,614,037, Jan. 11, 1027; Brit. 271,725, June 23, 1927; Cent. 1927, U 1085; C.A. 81. 745 (1927). 
(37) Ott, Ber. 55, 2108-2125 (1922). (38) Darapuky, Gaudian, J. prakL Chem. (2) 141, 47-48 
(1936). (39) Lindemaun, Sdiultheia, Ana. 4M, 240-253 (1028). (40) aor, St. John, Havran. 
Ber. 68, 940-950 (1929). 

(41) Hoofewerff, van Dorp, Bee. froe. ehm. II, 91-94 (1802). (42) Scheiber, Knothe, Ber. 43, 
2252-2255 (1912). (43) von Broun, Kaiser, Ber. 13, 1307-1310 (1922). (44) Maiim. Compi. 
rend. IM, 600 (1927). (45) Freneh 785,428, Auit. 9, 1935; Cent. 1183, U 3441; C.A. M, 488 (1086). 
(46) Evans, Dehn, J. Am. Chem. Sue. 31, 3652 (19;.ii). 

SABMB-HEXACHLOBOCrCLOHEZEir-2- 0 CACac Bail VH- 574 

DIOira-1,4 I VH- 

Clj 'iCIi 

cMci, 


BJ>. 875-885’ dec. H.P. 89° 

Bee 3 : 2360. Dm*ion A: SoUdt. 


3:0910 8A6-TR1CHLOROBEHZAL (DDCHLORIDB 
(2,4,5-TriehlorobeiaylidenR (di)cbkffide) 


CtHiOe 

a 



B.P. 880-881° (1) 


Dii - 1.607 (L) 


Ban. V- 308 
Vi-(158) 
Vr- 


Oil which below 0° oolidifieB to eolarleee cryet. 

(For piepn. of C from 2,4, 5-triehlorotoluene (3:2100) at h.p. with Qtaee (1); farfonm. 
of C from tnliinna in AcOH/HO on clcctrolyeis in dark see (6).] 
e on hydrolysis with fumg. HjSOe (2), warm cone. HjSOi (3), or with aq. in s.L at 250° 
(4) (1) givea 2,4,5’trichlorobenzaldehydG (3:3375). 

(For use of C in prepn. of dyestuffs see (5).) 


I:«M (1) Beiletein, Kuhlber*. Ann. 153, 299 (1869). (2) Seelig, Ann. W, 14^1« (1M7). 
(3) Fieeher, Ger, 26,827; June 23, 1883, FriedUnder 1, 42 (1877-87). (4) Bedetan, KuUb^ 
Ann. 131 238-230 (1860). (5) Schmidlin (to Ceesella and Co.), Get. 363,390, Nov. 6, 1928; 
Cent, lin, II 492; not in Cjl. (6) Kchtor, Glanteetein, Ber. 49, 2484 (MlQ. 



DIVISION B. SBCmON 1 




BM 


t,6-DICB10BOnAFHTHAl.BRB 

BJ.XSS'ilc. HJ. 138" 

j8w3:4IM0. Dmiiim A: SoKdi. 

IJ-OlCHLORONAFErHAUtm 

(2|8-Diidil(iraiuphthAleiie] 

B.P. ase* (LC. MJ». 63.5-64.5* 

5m 3: 1385. Dwirim A: Solids. 




CigHiCb 


CuBaCli 


MV-544 

Vi- 

Vr(448) 


BdLV- 543 
Vi-(a6S) 
V|-(446) 


1,4-DICHL0R0NAI«HTHA1BHB Q CiiWl) 

CQ 

B.P. 286-287” at 740 mm. M.P. 68” 

See 3 : 1655. Divinon A : Solids. 

1,8-DICHLORONAPHTHALENE Cl CMCk 

» 

B.P. 291” cor. at 776 mm. M.P. 61-62” 

See 3 : 1310. Division A : Solids. 

I^-DICHLORONAPHTHALENE Cl CiaHBGi 

ca 

BJ>. 305-898° H.P. 34-35° 

iSm 3:0330. Dwisim A: Solids. 

3:6030 o-NAPHTHOn. CHLOBIDB 0 CuHTOa 

g-L 

B.P. M.P. 

307.5° (II 36° (7) 

188-183° at 14 mm. (2) 88° (5) 

173-173° It 15 mm. |3| (4) 30° (3) |9| 

167-168° It 15 mm. (11) 

158° at 18 mm. (6) 

168° at 10 mm. (6| 

163° at 10 mm. |7i (8) 


BeU.V-548 

Vi-(368) 

Vi-(445) 


Bea.V-548 

Vi-(8e8) 

Vr(446) 


Beil. V - 548 
Vi-(868) 
Vi-(445) 


Beil. IX - 648 
IXi-(375) 



fiK LKttniHB WITH 2^ > 1.15 

ITor pnpi. df C from awplithoic add a : 0785) with PCU (yUd: 100% (4) W) (Q (1] 
(11) in ecu (10) or with BOQ, (12) (Id) (14) (7) we indio. wfs.] 

C + Bahyd. NaiGOi + pyridine treated with a few drops of nq. (14), or C with varioue 
RMgX or other orgBnometBUic cpds. (15), or C htd. with Ga cenaphthoate (1), givea (80% 
yidd (14)) o-naphthoic add anhydride, pr. from CgHaj m.p. 145-146** (1) (14) (15)« 

[C on cat. hydrogenation gives (33% yield (5)) o-naphthaldehyde [Bdl. VINOO, VIlx- 
(212)1, b.p. 17^174“ at 35 mm. (p-nitrophenylhydrazone, m.p. 233-2^5” (6)).l 
[C with AIGU + hydrocarbons give corrosp. oe-naphthyl ketones: e.g., with QiHf (6)^ 
biphmisd (8), o-mcthylnaphthalene (16), jS-zncthylnaphthBlene (17) (18), with 2,3- {10)| 
2,6- and 2,7- (20) dimethyl-naphthalenes, with various subst. perylenes (21) (22), see i^c. 
ids.; C with RMgX cpds. also yields corresp. ot-naphthyl ketones: e.g., with o-naphthyl 
MgBr (14) or o-ietralyl MgBr (23), see indie, refs.] 

C with aq. hydrolyses very fdowly (9) yielding o-naphthoio add (1:0785) m.p. 161-i42^ 
— For the Bmide, anilide, and other deih's. corresp. to C sec o-naphthoic acid (1:0785); 
in addition to these see below. 

0 a-Naphthidc^4iaphfhalide; cryst. from ale., m.p. 200^ (13). [FnimC ^^naphthyl* 
amine in GgHg (13).] 

1:1111 (1) Hofmann, Ber. 1, 41-12 (1868). |2) Bergmann, Schuchardt, Ann, 487, 253 (1B31). 
(3) Linndl, Rouahdi, QumL J. Pkarm. Bharvmol. 14, 270-260 (1911). (4) von Braun, Bw. 

160 (1005). (5) Bhoesmith. Guthrie. J, Chan. Soc. 1128, 2332. (6) Reddalien, Bar. M, 2782. 
Note 2 (1913). (7) Bell. J. Chem. Soc. IM. 1984-1985. (8) Bnhmidlm, GardorBanua, Btr. 41, 
3183 (1912). (9) Pope. WinniiU, J. Chm. Soc. Ill, 2316 (1912). (10) West, J. Am. Chm. Soc, 
41, 1662 (1020). 

(11) Siperl. Henuaft, RoarUH Chm. 14, 1238-1242 (1931); Cmt. IM, I 2530. (12) 9(0114. 
J. prakt. bkem. (2) 74, 19 (1906). (13) Beokmann, Lieache, Correns, Ber. SB, 364 (1923). (14) 
Blicke, /. Am. Chem. Soc. 4f, 2847-2848 (1927). (1.5) Bruce, / Am Chm. Soc. 30, 2277 (1938). 
(10) Cook, RobiiiiMin, J. Chem. Soc. 1MB, 510. (17) Olur, Ber. M, 355-356 (1920). (18) Frendh 
614,959. Doc. 27, 1926; Cen(. 1M8, II 7B6. (19) Cook, J. Chem. Soc. 1M3, 1696. (20) Cook, 
J. Chm. Soc. INS, 492. 

(21) Zinko. Fuuke, Ber. 58, 2222-2227 (1025). (22) French 589,643, June 2, 1925; CmL IM, 
1 1058. (23) Fieaer. Seligmau. J. Am. Chrnn. Soc. 58, 178-480 (1930). 


8,6-DICHLOROBENZOIC ACID O 7 H 4 O 2 GI 2 Beil. IZ - 8B2 

Cl lXi-(141) 

<^^V-COOH 

' a 


B J. 301* M.P. ISS* 

Sm 8:4340. Divuion A: Sotidi. 


smm-pbhtachlorotoloene 


B.P. 801° U.P. 884r88A° 


CHi CiHiCl, 

oAci 


BeHV- 808 
V,-(188) 
V,*(*S4) 


See 3:4987. Dtvtsioii A: Solids. 



DIVISION B, SECnON 1 


096 


— S-NAPBTHOIL CHLORIDE /\/\-0=^ CiiHiOCS 

CO^ 

B.P. 80^06” M.P. 81“ 

8 e 0 3:0900. Diviiion A: 


BdL 11-887 

Hi- 


8:6960 a^-DlCHLORODIPHENTLMETHAIlE CuHioCli 
(Benzophenone (di)chloride; 
aiO-dichloroditan) 


B.R 

308“ cor. dec. (1) Dili = 1.236 (1) 

220“ it 671 mm. (1) 

238“ at 70 mm. (2) 

201-202“ at 86 mm. (3) |4| (]5| 

193“ at 30 mm. (5| (10) 

186“ at 86 mm. (6| 

189-190“ at 81 mm. (7) 



172“ at 16 mm. (8) 

168“ at 12 mm. (23| 


BefL V - 890 
Vi-(27a) 
Vs-(801) 


Colorless oil shnwing bluish fluorpscpupp and having only faint odor (3). 

[For prepn. of C from benzophenone (1:5150) nith FCU (yield: 90% (3), 85% (7), 68% 
|9)) (1) (10) (11) (12) (15); with FGI5 in CgUr (92% yield |13)), or ^ith oxaJyl dichlnridc 
(3:5060) in s.t. at 130-140“ (14) see indie, rpfs.j from CbUb + AICI 3 + excess CCI4 (yield: 
90-95% (16), 80-90% (18)) (17) sec indie, refs.; for formn. of C from diphenylmethonr 
(1:7120) with FGI5 in s.t. at 170“ see (13), from 5fs-(triphpnylmetliyl) peroxide with PGIb 
( 19) or with G2 in CGI4 in pres, of Ij (19), from diphenyldiazomethane with SOCI2 or 
SChCls in pet. ether (100% yield (20)), or from benzotriehloride (3:0540) htd. with uranium 
metal at 115-128° (4) sec indie, refs.] 

[For use of C in prepn. of acid anhydrides by htg. at 110-120“ witli snltc of aliph. or arom. 
Bcida see (21).] 

6 hydrolyzes slowly with cold but rapidly with hot ai|. yielding (1 ) benzophenone (1 : 51 50) 
and HGl (for study of rate of hydrol. of ether soln. on shaking with aq. see (22)); C dis. in 
cone. Hs 8()4 with yel. color (which grad, disapppurs) and on pounng onto ice yields (6) 
benzophenone (1:5150); C in dry ether shaken 2 hrs. with silver oxide gives (78% yield 
(23)) benzophenone (1:5150); C with ale. NHj yields (33) benzoplicnonr, 

C with MeOH alone (6), with dry McOH + (24), with dry Mp( 3H in dry pyridinp 

at 0“ (26), with NaOMe in MbOH (3) (26), or with NaNs in dry MeOH (27) givps (yields: 
86% (6) (24), 81% (3)) a,aHlimetho}^-diphenylmpthane (benzopbenonn dimethylacetal) 
[Beil. VII-415], cryst. from MeOH, m.p. 107-108“ (25), 107.5“ cor. (24), 106.5-107“ (3) 
(for application to higher ales, see (3) (26)). 

C htd. with Ag (11) (5), or stood overnight with Ag or Zn in diy EtOAc (26) cf. (29), or 
refluxed in 092 with 3-4 moles Hg (28) (less Hg gives different result), or with 2 mdre 
Nal in bcilg. acetone (30) (1 mole Nal gives different result), or with excess cydohexyl- 
MgBr (31) (less reagent gives different result), or with Na in liq. NHs (90% yield (32)) 
or htd. 8 hn. with diphenylmethane (1:7120) (88% yield (12)) gives t^^traphenylethylene 
[Beil, y-743, Yi-(376)], m.p. 227“ cor., 222“ u.c. (31), 221“ (11). — [C docs not react with 
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Ogin di7 athn eveain pna. of 1) (28).] — |C rafluad In C8i wia leu thu 3 nolM fig (tt}, 

or C viflt 1 umIb Nal in aoetooe in add (30), or C with 1 mole eyelohoxyl IfgBr (81 ), gjmB 
tatnphenyleUiylaie diohloride (Beil. Vi-(371)|, eryat. from ether, ni.p. 186* nor. dee. 431).l 
[C with 2 moleB Ag Biide in ether givm (88% yield (34)) bcguophenone diaiide, ln.p. 
48°; C treated as directed (15) with ale. NaSH givea 4Z-M% yield thiobeniophimaiie 
[BeiL Vll*O0, VIIi-(232)], eryet. from pet. ether, m.p. 53^* (16) (note that an exeeaa of 
C muat always be present to prevent reduetion of the tbiobenaophenone to dibensobydryl 
djaul fi de (Bdl. VI-OBl], ndla. from ale., m.p. 152°, and that the latter is obtd. in 70% yield 
(16) if C is added to the ale. NaSH instead of the revene); for reaetn. of C with diethyl 
sodio-inalonate (2) (9) or with ethyl aodioacetoacetate (8) see indie, refs.; for reaction of 
C with SbFi yielding a,aHlifluorodiphenylmethane, b.p. 260* deo., 126° at 10 mm., m.p. 
-1.8°, Bf - 1.1614, hS = 1.53786, see (35).) 

C with 4 nudes aniline in cold gives (36) bensophenone anil [Bml. XII-201, XIli-(174)] + 
aniline hydrochloride; the fonner is soL in ether, the latter in aq.; sepn. of the layers and 
addition of ak. to the ether ppts. heneophenone anil, pab yd. Ifts. from abs. ale., nup. 109* 
u.e. (30) 113*. 

8:WII (1) Kekult, Franehiinont, Sir. 6, gOg-SOB (1872). (2) Phalnikar, Nargund, J. (/nit. 
BmbttV S, Fart 2, 106-108 (1930); Cent. 1118, 1 61 ; Cjl. 31, 3036 (1937). (3) Mackeniie, J. 
Chan. See. N, 987-991 (1890). (4) Lai, Dutt, J. Indian Chetn. See. U. 390 (1935). (5) As- 
BChOti. Atm. 3H, 221-222 (1886). (0) Straus, lilcker, Bcr. 19, 3005 (1906). (7) Hsu, Inipld, 
Wilson, J. Chan. See. llSi, 17H2. (8) Hagea, Fanto, Bet. 12, 1433 (1899). (9) Adickas, J. 

pnkl. Chan. (2) 141, 239 (1936). (10) Gattermann, Schulie, Ba. 21, 2044-2945 (1R96). 

(11) Behr, Brr. I, 752 (1870). (12) Norris, Thomas. Brown, Ber. 43,2958-2059 (1910). (13) 
Cone, BobinacHi, Ber. 43, 2161-2162 (1907). (14) Btaudingcr, Ber. 43, 3976 (1909). (15) 
StaudinKR, Fraudsnberger, Oig. Synihaet, CoD. Tel. 2 (1st ed.), 573-574 (1943) ; 11, 94-95 (1031). 
(16) GomberK, JickUng, J. Am. Chan. Soe. 37, 2577-2578 (1915). (17) KiddeU, NoUtr, /. Am. 
Chan. Soe. 34, 202 (1932). (18) Boeselcen, Bee. Inn. Mm. 23, 101-102 (1904); 24, 1-3 (1905). 
(19) Gooiberg, Cone, Ba. 27, 3544 (1904). (20) Staudinger, Antbes, Ffeuniuger, Ber. 42, 1941 
(1916). 

(21) Evlampiev, Buss. 52,81 1, March 31, 1938; Cent. 1131, 1 1449; C.A. 34, 5468 (1940). (22) 
SWaUB, Humey, Ber. 42, 2171 (1909). (23) Straus, Caspari, Ber. 42, 2709 (1907). (24) Zach- 
mdster. Bom, Ann. 428, 137 (1928). (25) Papadakis, J. Am. Chm. Soe. 58, 666 (1930). (26) 
Marlcsnaie, J. Chm. Soe. 121, 1005-1090 (1922). (27) Scliroeter. Bar. 42, 2340-2342 (1909). 

(28) Ref. 12, pp. 2946-2947. (29) Staudinger, Clar, Csako, Ber. 44, 1644 (1911). (30) Fhikel- 

stein, Bsr.43, 1532-1633 (1910). 

(31) Sehmidlin, von Escher, Bn. 45, 894-895 (1912); U, 1157, 1159 (1610). (32) Daan, 

Berohet, J. Am. Chan. Soe. 52, 2825 (1930). (33) Pauly; Ann. 187, 217-220 (1877). (34) 
GOtsky, Ber. 64, 1558 (1931). (35) Henne, Leicester, J. Am. Chem. Soe. 51, g64r465 (1938). 
(36) Baf. 33, pp. 190-202. 

BdLV- 303 
Vi-(lfl8) 
Vi- 


IFor piepn. of C from 2,3,4,64etrBelilorotoluene (3:2480) or from 2,3,5, 6-tetnehlan>- 
tiJiinno (3:2575) at their b.p.'B with C3i (1) or with Us at 100-130° (especially in light 
from Hg-vapor lamp) (2) aee indie, refs.] 

C with strong HsSOs at 90° is hydrolysed (2) to 2,3,4, 6-(or 2,3,5,6-)-tBtraGblorobensalde> 
hyde (3:2700). 

l;Wi (1) Bailatsin, KuUbarg, Ann. Ill, 303-304 (1860). (2) CasaeUa and Co., G«. 200, 209, 

Fab. 8, 1916; Corn. IMO, I 396-397: not in C.A. 
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CHAPTER XVI 


DIVISION B. LIQUIDS WITH BOILING POINTS REPORTED 
AT ORDINARY PRESSURE 

Section 2. less tiun 1.1600 

(3:7000-3:7489) 

3:7000 CHLOROACrryLBNE HC^C-Gl G|HCI Beil. I -344 

(Chloroethyne) li-(106) 

BJ>. -29.6° ID 
-32 to -30° (2| 

[iSee oZbo diMoraactiylene (3:5010).] 

C is a gas with extremely nauseating odor rominiseent both of yellow phosphonis and 
of carbylamineB; its inhalation even in traces produces very unpleasant symptoms. It is 
also treacherously explosive and may detonate during manipulation (2|. — C ignites 
Bpontaneously in air (6) (3). 

[For prepn. of C from cxVl,2-dichloroethylcne (3 :5042) via ticatment in dil. ale. with 
aq. alk. Hg(CN )2 to yield Hg(C^Cl )2 (see below) which is then warmed (under N 2 ) 
with alk. NaCN sdn. see (1) (2) |3) (4)] cf. |7|. 

[For formn. of C during reaction of lyl,2,2-tetTBchlorQcthane (acetylene tetJachlorido) 
(3:5750) with solid KOH sec |5); from l,2Klichloroethylnne with ale. KOH see (3) (4); 
from A^ichloroacrylic acid (3:1875) with Ba(UH )2 see (6).] 

C with NIIaOH/CuCI gives (3) |6| an explosive ppt.— C with NH 40 U/AgN 0 a gives 
|2) (3) a ppt. of silver salt, which is extremely explosive, delioniiting with great violence 
not only in dry state but also when moist onci mn under tuolcr, quantities us small as 0.1 g. 
causing considerable damage |2|. 

C with aq. alk. Hg(CN )2 yields (3) (4) (1) (2) a mercury salt, Hg(C=CCl) 2 , cryst. from 
CHCla ID |2) 13) |4), m.p. 185° (1) |4|, 186° |2|; ejcplodes at 195° with flame and deposition 
of soot |3| |4|. [lliis prod, with alk. KCN evolves C (use in prepn. of C as above).] 

C with Br^/aq. yields |6) l-chloro-l,l,2,24etrabrnmocthanB [Bpil. 1-95], m.p. 33-34° {6). 
[For other reactns. sec |2) |7); for study of oxidation of C see |D>] 

S:lill ( 1 ) Bsshford, Emel6uN, Briscoe, J. Chm. Roe. IIU, 1358-1364. |2) Ingold, J. Chm. 
Soc. US, 1535-1536 (1924). |3) Hofmann, Kirmreuther. Bfsr. 43, 4233-4238 (1909). |4) 
Hofmann, Kirmrsuther, Btsr. 41, 314-317 (1908). (5| Sastry, J. Sac, Chm. Jnd. IS, 4iMM52 
(1916). (6) Wallach, Ann. M, 87-94 (1880). (7) Ott, Dittus, Wassenburger, Her. 76, 87-88 
(1943). 

3:7006 CHLOROIIETHAHS CH 1 .CI CHiQ Befl.I-60 

(Methyl chloride) li-( 8) 

Is-(ll) 

B.P. H.P. 

>94.22* It TIO mm. ID - 97.72* (D - 1-9880 (3) 

-28.7° It 730 mm. (3) (4) -96.65’ |2| 

930 



m LIQUIDS WITH Df < 1.15 8 ;nMHi 

ColorlGiB gtt with ethereal faintly aweet nonpirrittting odor. — Important <wmyil. 
for rebigerating eyatemi; for extensive leviewi of properties, uses, hufiling , tiaiBity» 
hasardSi etc., see |4) (5) ( 6 ). — For b.p. at various pressures from 26-761 nun. t og e ther 
with extensive thennodynamio data see ( 1 ) (4). — Solubility of 6 (in oc.) in IDO oo. solvent 
at 20 -C and 760 mm.: water, 303; EtOH, 3740; AcOH, 3679; CCU, 3756; ChHe, 4728 (4); 
for extensive data on solubility of C in other solvents see (71 (S> (O). 

IFor pnpii. of e from MeOH (1:6120) with oonc. H|SOi + NoQ ( 10 ); with WM. 
HCl + ZnCU (yidd: 79% ( 11 ), ( 12 )); with HQ gu + various catalysts (13) (14) (15); 
with PCIi + ZnOi ( 68 % yield ( 11 )); with PQ, + ZnCl, (72% yield (11)); with SOdi + 
pyridine (80% yieU (11)); with Aid* (100% yield (16)); with FeO, (17) (20) see indie, 
lefs.; for prepn. of C from MeiBO. with strong HQ (or NsQ) (90% yield (18)) or with 
AlClj ( 100 % yield (19)) see indie, refs.] [Fiw study of meehanism of foimn. of C from 
MeOH + HCl see (24).] [For foimn. (53% yield) from NH 4 CI with d jagnmuthitiip in 
ether see |36).| 

[For study of drying of 6 see (21); for detn. of aq. in C see (22); for study of pyn^ 
see (23); for behavior with Na see (25).] 

C on warming with Nal in MeOH or EtOH gives (26) methyl iodide, b.p. 42”. [Use 
in detection and detn. of C (26).] 

C is inflammable in air witliin range 8.1-17.2% by vol. (4) (28) cf. (35). — [For study of 
detn. of C via combustion see (27) (20) (31) (32).) — C on burning in presence of copper 
givea strong BeiJstein test; [use in detection and detn. of C in air and foods (20); for 
testing device m (30)]. 

[For detn. of C by absarptiim in AcOH see (27); for detn. of small amts, of C iu air (31) 
(37) or in mixte. with other geaes (32) see indie, refs.) 

0 AceteniUde: m.p. 112-113° u.c. (33). [From C via conversion to CHiMgCl and 
reaction with phenyl isocyanate (33): note that C with Mg in dry ether + tnme Is 
gives in 4 hn. (09.7% yield) MeMgCl (38).] 

Ar-Mefhyl4-nitroiihthilimide: ndls. from CSs, m.p. 112-113° (34). [Not recorded 

directly from C but from Mel by reactn. with K 3-iiitrophthalimide; probably ther^ 
fore from C + Nal + K 3-nitrophthalimide in MeOH.j 


8:16i6 (1) Messerly, Aston, J. Am. CAm. iSoc. iSp 88G"K90 (1940). (2) Booth. Martin, J. Am. 
CKtm. Soe. 84, 2201 (1942). (3) GroBse, J. Am. Chm. Soc. 59, 2739-2741 (1937). (4) Wfllion, 
Walker, Rinelli, Man, Chem. Eng- Niwa, 31, 1254-1261 (1943). (5) McGovern, Rtfrig. Sng.Wit 
29-38 (1937). (6) Churchill, Jnd. Eng. Chem. U, 623-626 (1932). (7) Zellhoefer, ind. Eftg. 
Chan. 29, 548-551 (1937). (8) Zellhoefer, C.'oplry, Mu-vel, J. Am. Chem. Sue. 99, 1338 (1938). 
(9) Kaplan, Bomanchuk, J. Gm. Chem. {U.S.S.R,) C, 950-954 (1936); Cent. 1187, 11 1771; C.A. 
II, 594 (1937)- (19) L. I. Smith, Org. Sgnihaa, ColL Vol. 8 (1st ed.), 251-252, Note 3 (1943). 

(11) Clurk, Streight, Trana. Roy. Soe. Can. (3) S, 111 77-89 (1929). (12) Noiris, Taylor, 
J. Am. Chan. Sac. 49 , 756 (1924). (13) McKoe, Burke, U.S. 1,738,193. Dec. 3, 1929; Cml. IM 
I 3820. (14) Cu-liBle (to Roeealer A Hasalachor Chem. Co.), U.S. 1,834,089, Dec. 1, 1931; Ceril. 
Un, I 1438. (15) Daudt (to du Pont), U.S. 2,016,075, Oct. 1,1935; Cent. IM, 1 2206. (16) 

Norria, Sturgu, J. Am. Chan. Soe. gl, 1415 (1939). (17) Harding (to Roesaler A Hsadaeher 
Chem. Co,), U.B. 1,816,845, Aug. 4. 1931; Cent. INI, H 3392. (18) Buulin, Simon, Compt. 
rend. 171. 595-697 (1020); C.A. 14, 2023 (1920). (ID) Shoniahurin, /. Oen. Chan. {U.S.8.R.) I, 
2207-2208 (1939); C.A. 14, 4052 (1940). (20) Dangyan, J. Gen. Chm. {U.S.S.R.) 1, 1907-1910 


119391' CAM 4052 (1940). 

|2l)'M#Govnn, pRuwr M, 679-680 (1936); C~i. N, 6S4 (1938). (22) Wilkw. BiMlH (to 
Ansul ri.«n. Co.), U.S. 3,146,203. Jan. 24, 1989; Coil. IW, I 3778. WinUr, Ctom. Ztg. 
B 182-183 (1928). (24) Hi^elwood, /. Chm. Sx. UU, 699-601. (26) Morton, IxFsvn, 
IT«hM.M.4lr»« .. J. Am. Chm. S». H, 767 (1938). (26) Roks, Puchi, Z. anoL Chm. M, 381- 
388 (1927). (27) AJlimn, MughNi, f*i8- B"#' Ctom. 11, 948-946 (1919). (28) Jodm, /m). 
Ena Chm. N, 367-370 (1928). (29) Martiook, Marti, Ivd. Eng. Chm., Atml. Ed. 1, 408-410 
0931). (30) ismb, D.B. l,88i,644, June 28, 1832; CJl. 26. 4214 (1932). 



3:9005^:7010 


BIVIBION B, SBCmON 0 


(SI) Pktl^, Bflhrenk, Yuit, Xvd. Efuo, CAmn., Anal Bd, 4, 869-202 (1031)- <34 M^eot 
Burke. Ind. Bug. Chm. U, 67B-670 (1923). |33t Undarwood. Gale, Am. Chmn, Soc. 9$, 2110 
(1084). (84) Bah. Ma, Ber. 08, 1032 (1032). (35) Wilbon, Walker. Ind. Eng. Chem. M. 460- 
460 (1044). (30) Firankel, Katchalaki, J. Am. Ckem. Soc. H, 704-705 (1944). (37) iVankliii, 
Gumi. Mutin, Ind. Eng. Chm.. Anal. Ed. lO. 314-317 (1940). (30) HoubBO. Boedlar, Fiiohar, 
Ber. 09, 1708, 1774-1776 (1930). 

8:7010 CHLOROETHENB GH|=CHC1 C^iQ Bdl.I-lS6 
(Vinyl ohloiide) li-( 77) 

l2-(187) 

&P. -18,9'’ at 700 mm. (1) FP. -159.r (1) 

ColorleBB 008 easily liquefied by coding. — For b.p.’B at various pressures from 3Q.5- 
7B0.3 mm. see (1). — Readily polymeruiea in light or in dark if oatalysts are present. The 
literature on polymerisation of C and on its polymers and copolymers is eictremely extensive 
and oaanot be treated here. 

[For prepn. of C from 1,2-dichlorocthBne (ethylene dichloride) (3:5130) by action of 
sic. KOH (85% yield (2)) see (2) (3); for prepn. of G from acetylene by addn. of HC!!] see 
(4) (5) (14) (15) + Beil.; for purification of C with conc. H2BO4 see (8).] 

CS as Uq. + SOi as liq. in 95% ale. + catalyst gives ppt. (6) of insol. pdr. of ^dnyl chloride 
pdyaulfone [(CHs==<!!HCl)2.^]n, darkens 135-140^ melts 250-275*’ (6); on hydrolysis 
with 20% aq. NaOH this polymer gives (7) acetaldehyde (1:0100) q.v. 

C adds HBr to give according to conditions (9) (10) cither 100% 1-chloro-l-bromoethane 
(ethylidene chlorobromide), b.p. 82.7** at 760 mm. (11), b.p. 80.5-81.5'’ at 735 mm. (0), 
fiD ~ 1-4660 (9), or l-chlorD-2-bromoethane (ethylene chlorobromide), b.p. 106.7° at 760 
mm. (12), b.p. 104-105° at 735 mm. (9), no - 1-4908 (9). [Note: the ethylidene cldoro- 
broniide may be further identified by htg. with moist silver oxide in a s.i. for 5 his. at 100° 
giving BoetaldehydB (1:0100) q.v.; the ethylene chlorobromide may be further identified 
by refluxing with aniline to yield fV,A^-diphenylethylenediamine, m.p. 63.5-64° (9).] 

C with HI yields only (9) 1-chloro-l-iodoethane (ethylidene chloroiodidc), b.p. 117-119° 
(13), 114-115° (9). 

C adds Bt^ yielding (16) (17) l-chloro-l,2^brDmocthane, b.p. 159-160° (16); 163° at 
760 mm., 48° at 12 mm.; = 2.248; nL^ 1.554 (17); for study of this photochem. 
reaction see (18). 

i:1iU (1) Dana, Burdick, Jenkins, J. Am. Chem. Svc. 49, 2802-2805 (1927). (2) Ostrnmys- 
sLenski, J. Rm. Phya.^hm. Soe. 48, 1132-1151 (1916); Cent. 1928, IV 606. (3) Brous (to 
B. F. Goodrich Co.), U.S. 2,041,814, May 26, 1936; Cml. 1986, II 4048. (4) Wibaut, van Dalfsen, 
Bob. true. ehim. it, 636-640 (1932). (5) van Dalfsen, Wibaut, Rtc. trot. ckim. 58. 489-496 (1934). 
(a) Marvel, (Bavis, J. Am. Chm, Soe. 16, 2622-2628 (1938). (7| Marvel, Dunlap, /. Am. 
Chm. Soc. 61, 8709-2710 (1930). (8| Dosser, Arnold (to Dow Chem. Co.), U.S. 2,266.177, 
Dec. 16, 1941; C.A. U, 2271 (1942). (9) Kharasoh, Hannum. J. Am. Chm. Soc. M, 712-714 
(1084). (10) Kharasoh, Haefele, Mayo. J. Am. Chm. Soc. 68, 2049 (1940). 

(11) Btadd, Deuel. Ber. 15. 2563 (1882). (12) Tunmennans, BuU. too. chim. Belg. 25, 300- 
827 (1011); Cenf. liU, II 1015. (13) Simpson, Bidl. aoe. ehim. (2) 81, 411 (1879). (14) Toua- 
saint (to Carbide and Carbon Chem. Corp.), U.B. 1.926,038, Sept. 12,1933; C.A. 27, 5750 (1933). 
(15) Ftekiu (to Carbide and Carbon Chem. Corp.), U.S. 1,934,824, Nov. 7. 1933; C.A. 26. 488 
(1984). (16) F51di, Ber. 09, 650 (1027). (17) Kirrmann, BuU. aoc. ehim. (5) 1^ 846 (1939). 
(18) Bohmits, Sehumadier, Z. phyeik. Chm. B^. 80-89 (1942). 
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ColorlG68 mobile Uq. with pungent ethereal odor and aweetiah taate. — C ia mflaminnbk 
(aee also below) and burns with smoky green-edged flame producing fumes of HCl. 


SELECTED PHYSICAL PROPERTIES 

Vapor preaBure. [For vapo^pre88. data over various temp, rangesi e.g.p from -30 tn 
+40'^ |5)p -30° to 100° (211, 12-18r |4| (22), see indie, refs.] 

Solubility relationB. C is very spar. sol. aq., e.g., 100 g. iq. at 0° die. 0.447 g. C (23), 
0.570 .wt. % (24), altbough even this is somewhat more than its homolofBi (24). 

C ia miscible with EtOH although forced out of soln. by addn. of aq. (25); for use of 
mixt. of EtOH (50-M%) + aq. (50-20%) as selective solv. for C in sepn. from butane 
aee (26). — C ia also miscible with ether. ^ [For study of rate of volatilisation of C from 
solna. in ether or oils see (32).l 

[For Boly. of C in CGU (3:6100) or in ethylene dichloiide (3:5130) at -10° and 20° 
and at 100-760 mm. press, see (27); for soly. of C in various high-boilg. ethers and eaten 
of interest to refrigeration industry sec (28) (29); for aolubility, density, b.p., vapor/liq. 
equil., etc., of system G + kerosene see (30); for sepn. of C from butane by aseotropic 
distn. with SQ 2 _Bee (31).] 

[For soly. in C of anhydrous FeCla (33) (34) or anhydrous AlCli (35) (36) see indie, refs.] 

Adaoiptioa of C. [For studies on adsorption of vapars of C by activated carbon at 
-15° (37), 0° (37) (38), 20° (37), 25° (39), or 50° (40) see indie, refs, and also (41); for aepn. 
of C from ethylene + HCl gas by adsorption on carbon see (42). — For adsorptioa of vapon 
of C by dehydrated chabasite see (43).] ^ 

Inflammability of C or its mixtures. Cia readily inflammable; in mixts. with air explosive 
range cents. 4.00-14.18 vol. % C mth minimum ignition temp. 617°C. (44) cf. (471 (48)] 
in mixts. with O 2 explosive range conts. 4.05-67.2 vol. % C (44) (45) with min. ignition 
temp. 468°C.; in mixts. with NsO explosive range conts. 2.1-^.8 vol. % C (45) cf. (46); 
for study of ejqdosion range of C -|-_C 2 ClaF 2 C Freon ") -|- air or C -i- butane -f air an 
(40). — See also below under use of C as anesthetic. 

Other mbcellaneouB physical props. [For study of thermal conductivity of C aee (50).l 

Bimry ayatema contg. C. [For f.p./compn. data and diagram of system C -|- methytena 
(di)ch]oride (3:5020), eutectic, f.p. -140.7°, contg. 68.3 wt. % C, see (18); for f.p./soin|in. 
data and diag. of aystem C + ^Br (note no eutectic is formed) see (18); for aystra C + 
solid CQi aee (8).] 
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TOXICITY AND PHYSIOLOGICAL ACmON OF C 

Ml treatnieiit of this topic ia beyond the scope of this work; however, for lead lefersiieeB 
on hi phsnnacology (51), toxicity (52) (53) (54) (55), or anthelmintic props. ( 66 ) see indie, 
refs. — For use as narcotic and anesthetic see below. 

USES OF C 

Use for aneifheiia and narcosis. [For general reviews on use of C as anesthetic see 
(57) (58) (59) (60); for use of C as dental ancsthietic see ( 61 ) (62) (63); for short namsis 
see (64) (65). — For data on mortality from use of C as anesthetic see ( 66 ). — For studies 
of explosion hazards with C or C + ether (67) especially in presence of X-ray apparatus 
( 68 ) see indie, refs, (see also above under indammability of C).] 

Use as a refrigerant. C cither alone or mixed with other cpds. is often used in refrigerat- 
ing systems: c.g., for general survey of this aspect see ( 21 ); for examples of patents on use 
in refrigerating systems of C (70), of C (96%) + MeCl (4%) (3:7005) (71), of C (25%) + 
methylene (di)chloride (3:5020) (75%) (72), of C (40%) + EtBr (60%) (72), of C + 
an ak. + a hydrocarbon lubricant (74) see indie, refs. — For study of use of C with other 
suitable liq. in low-temp, cryostats see (IS). 

Use as solvent for extraction of oils. For use of C as extremely volatile solvent for 
extraction of oils, fats, resins, perfumes, etc., sec (75) (76) (77). 

Miscellaneous uses of C. C is now an important raw material in the prepn. of tetra- 
ethyllead for USB as an anti-knock agent in gasoline; for further details see below under 
chem. behavior of C toward metals. 

[For use of C in purification of metallic mercury see (78).| 

Because of its inertness toward ozone, its availability, and its low b.p., C is often used 
as solvent for ozonolysis. 


DETERMINATION OF C 

For detn. of C by pyrolytic dissociation at 900” into ethylene and HCl, followed by 
detn. of chloride ion with stand. AgNOs (42) (80) cf. (81) or by combustion with Os in an 
explosion pipet to yield HsO, COs + HCl (47), see indie, refs. — For detn. of C by hydrolysis 
with excess std. iV/2 ale. KOH in s.t. at 120” for 15 min, and back titration with N/2 
HCl see (70). 

For detn. of C in CHCls (3:5050) see (82); for detection of C in perfumes sec (83). 

For furtlier aspects of identification of C see below under O. 

PREPARATION OF C 

G can be prepared from various sources and by many methods (see amplification below); 
however, for quick laboratory methods the most convenient are those from EtOH by htg. 
with AlC!!Li (1 mole) at 150° (97.6% yield (13)) and from diethyl sulfate with aq. CaCls 
(63% yield (84)). 

Fnm ediyl alcohol (1 : 6130). 

With hydrogen chlmide or hydrochhric acid. [For prepn. of C from EtOH by reactn. 
with HCl in absence of cat. under reflux (85) ( 86 ) or at 125° and 16 atm. (87), or 140° and 
24 atm. ( 88 ), see indie, refs.; for use of EtOH + liq. HCl see (89).] 

For prepn. of C from EtOH with cone. HCl in pres, of ZnCli (60% yield (7) (91)) aee 
articles represented by (90) (7) (91) (92) (93) [for patents (often including also other metal 
salt cat. such as BiCls, etc.) see (94^(102), incl.l. 

[For prepn. of C from EtOH + UCl in pres, of H 1 PO 4 (103) (104) (105) or H|SOi (106) 
or EtHS 04 (107) see indie, refs.] 
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By VM qf nuM talkt. For fmpn. of € from BtOH by use of AlGli at 160* (87.0% yM4 
(18)) or of aq. FeCb ai 80" (108), or by reflux with subl. FeOa for 1 bn. (80% yield (112)), 
■ae iodic, refs. 

By UK of inorganic acid Mxridea. For prepn. of C from EtOH by use of PC 9 | (48% 
yield (109)), PC1| + ZnCli (62% yield (91)), PCIb + ZnGh (70% yield (91)), BlXai + 
pyridine (75% yield (91)), or SOiClz + pyridine ( 110 ) see indie, refs. 

By UK tf organic add chlorideB. [For prepn. of C from EtOH with beniotrichloride 
(3:0540) + FeCh see ( 111 ).] 

From diethyl ether (1:6110). 

By deavage with HCl + a calaiyd. [For prepn. of C from diethyl ether with HO + 
ZnCla (113) at 80-280" under press. (114) or at 300-370" under press. (115), or with HCl + 
AlCli/NaCl/FcCla at 200-325" (116), or with HCl + a nitrof^n heterocyde (117) see 
indie, refs.] 

By cleavage with add ehloridea + a catalytt. [For prepn. of C from diethyl ether with 
SOCls or SsOa in pres, of SnCU or TiCU (MB); or with SOCI 2 + ZnCh (119) ; or with beneoyl 
chloride (3:6240) in pres, of Zn ( 120 ) cf. ( 121 ), ZnCls at 150" (78% yield ( 122 )) cf. (128) 
(124), MeZnI (125) or Aids (126); or with pbthalyl (di) chloride (3:6900) in pres, of ZnCSi 
at 170" (80% yield ( 122 )); or with acetyl chloride (3:7065) in pres, of ZnCI] (127) or AlQi 
(126) sec indie, refs.] 

[For formn. of C from diethyl other + CHCI3 (3:5050) + cat. at 290" and 25 atm. sea 
(128).] 

From various ethyl eaters of inorganic and organic adds. [For prepn. of C from diethyl 
sulfate with nq. CaCb as lali. method (63% yield (84|) or os manufacturinir prooess (129); 
from diethyl Bulfote with none. HCl at' 140° and 24 atm. (130); from ethyl chloroeulfonatc 
withfumg. HCl at 100" (91% yield (131)) (132) cf. (189), pyridine (133), or di>^butylBnune 
at 100" (53% yield (134)) m' iiidir. w'k] 

[For prepn. of C from ethyl foniuite (1:3000) with Aids (1 mole) at 110" (82% yield 

(135) ); from ethyl chlnroformate (3:72f)5) on htg. at 250° (for study nl this reaction see 

(136) (137)), with diniethylaniline at 150" (138), with pyridine (139), nith quinoline at 
100 " (139) or even 59° (140) (141), or with AICI 3 at room temp. (142), or with EtHSOi 
(143) SCO indie, refs.] 

[For prepn. of 0 from ethyl ncetnie (1:3015) with subl. FeCh onlH hrs. reflux (78% 
yield ( 1 12 )), or w'ith SiCU (144); from ethyl benzoate (1 :3721 ) with subl Feda on 1 bn. 
reflux (747cf yield (112)); or from diethyl phthulate (1:4331) with pbthalyl (di)ch]oridB 
(3:6900) + trace ZnCl 2 at 130" (145) see indie, refs.] 

From vinyl diloride (3:7010). [For prepn. of C from vinyl chloride by oat. hydrogena- 
tion at elev. temp, and press, see (146).] 

From ethane. [For prepn. of C from ethane with ds above 290" in pres, of ethylene or 
PbEt 4 as cat. (yields 67.8-71.4% (147)) (148) see indie, refs. — For examples d other 
patents on prepn. of C from ethane with CI 2 in pres, of various cat. (149) (150) (151) (152) 
(15<3) see indie, refs.] 

From ethylene. The preparation of C from ethylene by catalytic addn. of hydrogen 
chloride has been extensively studied both in the scientific and in technical literature. 
At very low temperatures, the catalyzed reaction is quantitative, but as the temperature 
is increased the reverse reaction (disBociation of C into ethylene and HCl) is favored. 

[For studies on the prepn. of C from ethylene with Hd in pres, of AICI 2 or BiCli at —78" 
(100% yield ( 3 ) (155)), or ss higli as -12" (95% yield (154) (155)) or 130" (37% yield 
(42)), see indio- refs.; for studies on equilibrium at 114" and 124" (156), at 170", 200", and 
230" (157) or for calcn. of entropy of system (158) see indie, refs.; for study of vsiious sat. 
aeo (159).] 
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(Tin patent lilmtore <m piqm. of C fran ethylMiB + HG n exteiuivB Bod 
but iibntntive eiampleB may be cited. .For patents mvolving we of AlGli (180) (161) 
under pressure (162) (163) (164) (165) in the pres, of a solvent (often C itself) (162) (166) 
(167) (166) (190) see indio. refs.— For use of ethylene + misct. of HQ (90%) + Ch 
(10%) + AlGli (169) (170) or for prepn. (171) or revivification (172) of AlCU oat. see indie, 
refs.] 

[Fvr patents on prepn. of C from C 4 H 4 + HQ with various cat., e.g., with BiQj (173) 
(174) (175), with anhydrous EtHS 04 (176), wHh'^GU on activated carbon at 150” (177), 
with bauxite cat. (178), with iron oxide cat. at 50” and ord. or increased press. (179), with 
BaQi at 250” (180), with FeCls in C or AlQa in nitrobensene (181), wi^ ZnCla on acti- 
vated carbon, silica gel, etc., (182) (183), with various surface agts. (184) (185), with 80^ 
(186), with 90% H 2 SO 4 + NaCl (188), or in liq. ethyl chlorosulfonate + BiQi (189) see 
indie, refs.) 

[For purification of C obtd. from techn. gases by HQ method see (187).] 

Ftnm mlscellsneoua sources. [For formn. of C from EtBr with GHQ| (3:5050) in 
pres, of AlCli at 50” (191), from EtMgBr during reaction with SiQi (102) or with 1,2- 
diohloroethylene (3:5030) (193), from EtI witii HgrCls in B.t. at 140” (12), from ethyl 
dichlorovinyl ether (3 : 5540) witb Cls at ord. temp, followed by waimg. or stdg. in absence 
of aq. (194), or from dichloroacetaidehyde diethylacetal (3:6110) with ZnEti (1D5) see 
indie, ids.) 

[For fornm. of C from succinic acid (1:0530) with aq. FeQ| in sunli^t (196) or from 
MeQ (3:7005) -|- aq. by disproportionation over cat. at 200-275° (197) see indio. refs.) 

CHEMICAL BEHAVIOR OF C 

PmoLYBIB OF C 

C passed through plain tube at 410” is largely unchanged, but C passed at 550° through 
tube Gontg. pumice (198) cf. (42) or other cat. (199) dissociates completely into ethylene -|- 
HQ (use in detn. of C (42)). 

Behaviob or C witb Inorganic Reactants 

Ghlorinatlon. [C with liq. Q 2 (1 mole) in u.v. light and cooling yields (200) mainly 
1,1-dicbloroethane (3:5035) accompanied by some l,2Hlichloroethane (3:5130) and higher 
chlorination prods.; the two dichloroethanes are also obtd. from C with CI 2 + aq. (201). — 
For very impt. study of behavior of G with Ch at 202-380” see (202) (147).] 

[C with SbCh in s.t. at 100” (203) or C with NCh (204) yields LZ^ichloroethone (ethylene 
dichldride) (3:5130).] 

Bromlnation. [For behavior of C with Bri see (207) (208).] 

Fluoiination. [C at 900” with Fa in pres, of Cu yields (205) CF4, CFsQ, CFs.CFsQ, 
CHFa.CHiQ, CFa^OQa, and other prods.] 

Hydrogenatum. [For behavior of C with atomic hydrogen see (206).] 

Hydrolysis. [C over suitable partially dehydrated Al(OH )3 at room temp. (209), or 
6 + aq. vapor over oat. at 300-500” at ord. press. (210) (211) (212), or 6 with aq. NaOH 
sbove 150” under press. (213), or C with ale. NaOH (214), ale. NasCOi, MgO, or CaOe (215) 
is saponified yiriding EtOH (1 : 6130). — The reaction of C with EtOH/KOH is bimoleeular 
(216); furthmore during hydrol. of C with alk. some diethyl ether is always formed cf. 
(213) (214) and the reaction may be adapted to its prepn. (217).] 

Aminetion. [C with ale. NH| in s.t at 100” (218) or C with liq. NH| at 220” and 220 
atm. press. (219) gives salte of ethylamine, diethylamine, triethylamine, and other prods. ^ 
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C wilii NftNHi in liq. NHi at 0” and 20 atm. gives ethylami&e <80% yield (22D)) mid etliy^ 
kne.l 

Bdiivlor of C wiCh inoisiiiic adds. [C passed through boilg. H ^4 gives CiHi + 
BC^ + HQ; C is absorbed by SOe giving a liq. which probably oompiiBa a mixture of ethyl 
ofaloroeulfonatej d-cUaroethaneBulfanic add, and d-hydroxyethanesiitfonyl chloride (221)^] 
Bdiiflor of £ with inorgaiiic silts. [Forstudy of rate of reaction of C with Klin aoetons 
at 60° and 60° see (222). — C with Al^ under suitable oond. yields (223) ethyl Iwomide.] 
Bdiavior of C metala Wiih aodium. The most important reaction of G with 
metals is that involved in the manufacture of tetraethyllead for use as an snti-knook agent 
in motor fuds. Tetraethyllead is prepared for G either by direct reaction with Na/Fb 
alloys, or by reaction with Mg and subsequent convenion of the EtMgCl by means of 
FbCla. For a general survey (without referenoea) on the manufacture of tetraethyllead 
see (224). 

For patents involving the prepn. of EtiPb from C by reactn. with Na/Pb alloys under 
various circumstanoes see |225)-(244) ind.; for patents involving the use of EtMgQ see 
|245>-(248) ind 

[For behavior of G with Na in Igr. followed by GO| (249) or with amyl-sodium or oetyl- 
BO^um (250) see indie, refs. — C with K/Na alloy in xylene gives (251) ethane (32%) 
and ethylene (5.5%). — C with Tl/Na yields (252) HEta.) 

With magnuiuTn. [G with Mg in B.t. at 200° for 4 hra. gives (253) gas (oonaistiiig of 
45% butane + 20% olefins -|- 22% Ha) and a white solid which with aq. gives a gas oontg. 
86% Ha + 13% othsne.] 

G with Mg in dry ether in absence of air and in pres, of trace of Iz gives (99.7% yidd 
in 4 Brs. (254)) EtMgQ; this reagt. is actually an equil. mixt. contg. 25% EtMgQ + 
42.5% MgEtz + 42.5% MgCli (255). ^ For study of competitive reacti(m with Mg in 
ether of an equimolar mixt. of € + EtI yidding 27% EtM[^l + 73% EtMgl see (256). 
^ [For reactn. of EtMgQ with NH 4 Q or triethylainine.nCl (254), with NHzCl (257), or 
with NQz (258) see indio. refs.; for study of elecirolysis of EtMgCl in ether see (259). — 
For reactn. of EtMgCl with ThCU yidding Pb£t 4 soe (245)-|248) inch; with C^(NOO 
yidding propionanilide see bdow under (b’s.) 

BEHAVloa OF G WITH ORGANIC ReAGENTB 

« 

(C with C.H 1 + Al/Hg gives (76% yield (260)) ethylbenzene (1:7410); C + hmne + 
AlQa gives (261) octane.) 

[C with CO + AlQi at 40-50° and 120 atm. followed by treatment with HzD gives 
(43% yidd (262)) (263) propionic add (1:1025).] 

[G with ethylene oxide (1:6105) + AlClz gives (264) a mixt. contg. ^Hshlorobutand-l 
(3:9170) + ethylene chlorohydrin (3 -5552).] 

[C may be us^ for the ethylation of OH groups or NHz groups: e.g., for reaction of G 
vrith sodium phenolate yielding (265) ethyl phenyl ether (1 :7485) or for use of G in ethyla- 
tion of cellulose (266) (267) see indie, ids.; for use of G in ethylation of metsdlic add 
(268) (214) (215), o-toluidine (260), or fn-aminophend (268) see indie, refs.] 

[For oondens. of G with hexamethylenetetramine see (270).] 

(G (2 moles) with ethylene (di)bromide (1 mole) + 3% AlQs in sted bomb at 25° for 
14 days undergoes a redistribution reactn. yielding (271) a mixt. ennsisting of 5 cpds., vis., 
G (35 mole %) + EtBr (30 mole %) + ethylene chlorobromide (17 mole %) + eti^lene 
(di)bFQiDide (11 mde %) + ethylene dichloride (3:5130) (7 mole %).] 

[G (I mole) with quinoline (1 mde) in s.t in direct sunlight reacts only very dowly 
(inoomplste in 1 year) but grad, separates ethylguinnlium chloride, cryst. from abe. EtOfi 
by addn. of dry ether, m.p. 122° (200).] 
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0 Fnploaasllide: m.p. 104.0-104.5^ u.c. (272). (See bIbo under propiiiDie acid 
(1 : 1025).) [From C by eonvenicm to EtMgCl (see above) and reactn. in dry ether 
with phenyl iBocyaiiate (272).] 

— Praplfla-p-tolttidide: m.p. 123^ [Presumably obtainable (272) from C via oon- 
venion to EtMgCl (see above) and reaction in dry ether with p-tolyl isocyanate.] 

— Pnigiim-<i-naphtlialide: m.p. 126° u.c. (273). [Presumably obtainable (272) from 
C via oonvenion to EtMgCl (see above) and reaction in dry ether with o-naphthyl 
iaocyanate; the analogous prooess for EtRr has been reported |273).] 

Stfayl mercuric chloride: m.p. 193.5° cor. (274), 192.5° (27.5), 192° (276). [Prepd. 

indirectly (276); but should be preparable from EtMgCl with HgCb since corresp. 
EtHgBr has been reported (276) from EtMgBr + HgBr 2 . — Note that m.p. of EtHgCl 
is almost identical with that (103.5°) of EtHgBr cf. (27G).] 

5-(Eihyl)iBoihioiiTea picnte: m.p. 188° (277). [Not r(*port«d from C, but readily 

obtd. from EtBr or EtI (277) (27S) (1 g.) with thiourea (1 g.) in ale. (10 mi.) on re- 
fluxing for 2 hn., then adding PkOH (1 g.), iitg. until clear suln. resulte, then cooling 
(277). — Note that the m.p. of this prod, is very close to those of »9-(n!0-hulyl)i8othio- 
urea picrate, m.p. 100° (278), and jS-bcn^lisolhinurea plcmte, m.p. 188° (277).] 

N-Bthyl^thaliinide: [Beil. XXl-461, XXlr (363)1, ndls. from ale., m.p. 79° (279), 

78° (280). [Prepd. indirectly (280), also from Etl with polassium phthslimide in 
s.t. at 150° (279).] 

JF-EthylnS-mtroiihtlialiiiiide: pi. from CS 2 f m.p. 105-106° (281) (282); for photo- 
graphs of ciystals see (282). [Nut reported from C itself, but obtd. from EtBr with 
K phthslimide on protracted reflux. (281).] 

— JV-BthyltetTBEhloro^thiUmide: pi. from CHCI 3 on pouring into 2 vols. EtOH, 
m.p. 192-193° (283). [Not reported from C but obtd. from EtBr or Etl with K tetra- 
chlorophthalimide in s-t. at 200° for 6 hrs. (283).] 

Af-Bthylsaccharin: cryst. from dil. ale., m.p. 94° (284). [This prod, cannot be 

obtd. from C itself (284) but is obtd. from either EtBr or Etl with sodium saccharin 
in aq. butylcarbitol (1:6517) coutg. KI on refluring for 30 min. (284).] 

iV-Efhyl-Ar-(p-bromobenzene 8 ulfonyl)-p-Bnisidide; m.p. 113.5° u.c. (285). [Not 

reported from C but obtained from EtBr witli A^-(/>-bromubensenesulfonyl)-p-anisidide 
(%5).] 

p-Ethoxybenzoic acid: m.p. 196° (286) cf. (287). 

Ethyl 8,4,6-triiodophenyl ether: m.p. 83.5° cor. (288). 

— Ethyl a-naphthyl ether; oil, b.p. 280.5° cor., f.p. below —10“ (289). (Corresp. 
picrate, m.p. 118.5-119.5° cor.; Neut. Eq. 401 (289).) 

Ethyl ^-naphthyl ether: m.p. 35 . 5 -^. 0 ° cor., b.p. 282° cor. (289). (Corresp. 

picrate, m.p. 101.0-101.5° cor., Neut. Eq. 401 (289).) 

t:1il5 ( 1 ) TimmernuiDS, Butt. aoc. cAtm. Belg. 97, 334 (1914); Cenl. 1114, I 618. ( 2 ) Qrosse, 
y.' Am. Ckem. Soe. SB, 2739-2741 (1937), fs) Tufleners, Tuyn, Waterman, Rec. trav. chim. 51, 
544-564 (1934). (4) Berthoud, J. chim. phys. 15, 13 (1917). (5) Jeiikin, Trane. Faraday tS'oc. 
18, 197-199 (1922). (6) Regnault. Ann. chim. (4) 54, 380 (1K71). (7) Norris, Taylor, J. Am, 
Chan. Soc. 48, 757 (1924). (8) Thiel, Schulte, Z. piiyaUc. Chen. M, 331-333 (1920). (9) Beck- 
mann, Z. anorg. aUgem. Chtm. 15, 379 (1907). (10) Fuchs, Z. Phyeik 85, 837 (1930). 

(11) Timmermaiu, HennautpRolaQd, J. chim. phys. 84, 699-700 (1937). (12) Lirniemann, 
Ann. 189, 214 (1871). (13) Norris, Sturgis, J. Am. Chtm. Soc. 81, 1415 (1939). (14) Paul. 
Sohanti, Arc5. PAorm. 557, 110-111, 127 (1919). (16) Schneider, Z. pAi/siA. Chan. 55, 236 
(1897). (16) Gutmann, J. Chan. Soc, 87, 1040 (1905). (17) Awberry, PH2. Mag. (7) 51, 252 
(1941). (18) Kanolt, Papers V.S. Bur. Siandarda No. 551; 58, 019-633 (1924-^. (19) 
Ramsay, J. Chan. Soe. 85, 470 (1879). (20) Pierre, CompL rend. 57, 213 (1845/9). 

(21) Henidng, /. Soe. Chan. Ind. 58, 1*8T (1920). (22) “ Internationul Critioal Tables " 
III-231. (23) von Arkd. Yles, Ree. tme. cAm. 55, 410 (1936). (24) FUhnar, Per. 87, 514 (1024). 
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(1936) ; CmL im, n 1771 ; C.i4 504 (1037). (38) ZoytuMTar, Copby, Mwd, /. Am. Om. 
Sue. «, 1336 (1938). (29)Zdlhoefer, Jtu(.£iia. C5m.3l,648(1037). (SO) Eo|ibi>. MonoUnn, 
Batavutekva, Bemnova, J. AppUed Chan. iU.SJ3.R.) If, 2023-3027 (1037); CMI. llliL 
1 3100; CjL. n, 6281 (1038). 
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370 (1028). (40) Fearce, Bead, J. FAya. CAam. 19, 204 (1935). 
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Lamb, Old, J. Am. Chan. tioe. 67, 2154-2161 (1035). (44) Jonai, V.S. Bur. Miatt, Btpl. insMl. 
1441 (1030). (45) Huff. V.Z. Bur. Minu, Kept. Invut. 8746 (1044). (46) Hull, UJ. Bur. 

Jfinas, Sepl. Imed. 3419 (1040). (47) Janes, Ind. Snt. Chan, 2^ 367-3711 (1028). (48) Dsiai, 
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3:7080 S-CHLOROPROPENE-1 Cl ('tH^a BeiLI-lOS 

(leoprnpciiyl rliluridi* 

crtnethylvinyl chloride) i— C.=C i ^-(169) 

BJ>. F.P. 

39.65° at 760 mm. (I ) - 138.0° (2) Dl » 0.018 (5) - 1B949 (4) 

33.6° at 760 mm. (2) -137.4° (1) 

33dl-33.5° at 760 mm. (.3) 

31.7-31.8° at 743 mm. (4) 

(For prepn. of C (45%) together with 2,2-dichlnTopropime, b.p. 70" (3:7140) (55%), 
from acetonn (1:5400) -|- PCI) eee (0) (7) (9)] from 2,2-dichloropropane (3:7140) -|- ale. 
KOH (•'l)or KOAm inAmOH (10);for prepn. of 0 (together with 1-chloropropene-l (3 ; 7030)) 
from 1,2-dichloropropane (3:5200) -|- ale. KOH eee (11) (12) (13); for prepn. of C togetlwr 
with cyclopropane (b.p. -34°) from a mixt. of 1,3-dicldoropropBne (3:5450) -(- 1,2,2- 
tiichloropropane (3 ; 5475) on treatment with Zn eee (14).| 

C with MeOH forma a conat.-boilg. mixt., b.p. 22.0°, conlg. 97% ^ + 3% MeOH (15). 
C treated with oonc. H 1 SO 4 and (after evoln. of HCI haa eeaaed) poured into much aq. 

and ateam-diatd. (16) or C htd. with 10 vola. aq. in a.t. at 140-180° (17) yiebla acetoiu 

(1:5400) q.v. 

C adds Bit yielding (8) (12) 2-chloro'l,2-dilnomnpropane [BeiL I-lll), b.p. 169-170° 
cur. (12). 

C adda HBr (airly readily; in the preaenoe of air or of antioxidantB in vacuo, the product 
ia pure 2-chloro-2-bromopropuni!, b.p. 91.0-92.0° at 740 mm., 34.6-34.8° at 100 mm., 
- 1.4675 (4); in the preaenoe of organie periixidce the major reactn. prod, ia 2-ehloro- 
l4n'omppnipane, b.p. 117.6-118.0° at 740 nun., 52.2—52.8° at 75 mm., tip m 1,477)1 (4). 



atraHKaiiwM division sscnoN a Mi 

•tMM (1) TfauMmii^ AA Me. ekeik B^a- *1. a8«-MS (IBll); CM ttU, I ftU. (2) ISm- 
naraiitiB,AiB.Me.etM£eto.MBM(ll87). W KdwvM, KoUrmM, ^ tfktrib. CMm. BMb 
178(1940). (4) Khmiwhi BhihIwmib, Miyo, J. Org. CHem. 8, iOMM (1988). (8) Unimuan, 
4m. 188, 12S (1868). (6) Hnuie, RmoU, /. itm. Ckem Aw. 18, MSS (1987). (7) Btamrt, 
Weidmlmiii, J. 4m. Chtm. Sue. IS, 98 (1936). (8) Fritdd, 4m lU, 286-288 (1889). (9) 
lUidd, J.nii. 184, 868 (1868). (10) WhI, Fvuirarth, IVoiw. ForaMr One. 81, 147 (1631). 

(11) Gcudet, SAMdnrr Neb, Chm. ilela lib 186-137 (1927). (12) Bibaul, Ann. dum. (8) 
II, 4(t3-4M (1878). (13) Yonni (to Cwbido nad Cwfaida Carp.), UN. 1,782,049, Mudi 85, 
1930; CM. 1M9, U 1280. (14) Him, Hinds (to Pnrdao BsMsreli Foundation), U.B. 8,238,782, 
Mtfoll 18, 1941; C.A. IS, 4042 (1041). (16) Laeat, Nee. Cni. Aim. 41b 342 (1927). |ie) Oupn- 
Mm, Am. Aii^. I, 364-366 (1B08). (17) Linnemuin, Ann. Ul, 66 (1872). 

8 :V 0 aa BTBTl HIPOCHLOBITB CHi.C!IIiOCl C!|H(0C1 BaiLl-aM 

li-dM) 

I^( 8 U) 

BoPs 86^ it 76B mm. (1) D'S - 1-013 |1) 

36'’ it 70a mm. (2) 

ISh fdto ier-hidyl hypochloriU (3:7165).] 

CblcirleBB oil (rapidly turning yeUow in light] with odor like hypochloroua ooid. — 6 
explodes on superhtg. its vapor or even in cold upon addn. of Cu powder or in bri^t sun- 
li|^t — C gradually deoompoees on stdg. in diffuse light with fonnn. of ethyl aeetate and 
other prods. | 3 ) (4) ( 10 ). [For study of stability of C in aq. or in CCI 4 soln. see (4).] — 
SoL ether, GsHa, CHCh; for distrib. of 6 between aq. and CCTU sec (4). 

[For prepn. of C from EtOH (1 :6130) with Qs in cdd nq. alk. (2) (5) (1) ( 6 ) (7) ( 8 ) | 0 ) 
or ilk. earth (9) or with aq. HOGl in pres, of CCI 4 (4) see indie, refs.; for fonnn. of C from 
EtOH (1:6130) with Ch at -18” ( 8 ) or with dry Ca(OGl )2 (15) or aq. HOCl (15) (16) see 
indie, refs.] 

C is able according to prevailing ciroumstaneoe to act ss an oxidising agrnt, chlorinating 
agent, or for addn. to unsaturated linkages: furthermore since in aq. C is extensively 
hydrolysed (69% in sat. aq. soln. (4)) it may serve as source of HOCl; examples of these 
reactions are given below. 

C with inorganic reactants. C with K 1 + AcOH liberates I 2 quant, according to the 
equation CsHbOCI + 2H1 C^HiOH + Hd + I 3 (use in quant, detn. of C ( 2 ) (4) (7)); 
C with dU. alk. NasAaOn giva ( 11 ) ( 12 ) EtCl (3:7015) + NasAsOi) C in dil. alk. KRH/ 
KGN mixt. gives ( 12 ) KSCN + KCl + EtOH. 

[C adds to dry SOs yielding |5) ethyl chlorosulfonate [Beil. 1-327, lr(327)], b.p. 151-154” 
dec., nif -1.4174.] 

^[C (1 mole) with KCN (2 moles) in 7 pts. aq. at -5” gives (30% yield (13)) ethyl cyano- 
iminafiinnate [Beil. 11-549, IIi-(238), Ur (511)], oil, b.p. 133” dec., accompanied by a little 
diei^yl di-imino-oxalate [^jl. 11-547, Ur (238)], m.p. 38”, b.p. 172” strong dec.; in aq. ale., 
however, the same components give (13) diethyl iminocarbonate [Beil. 111-37, llli-(18), 
Illr(31)], oil, b.p. 14r cor., accompanied by diethyl di-iminooxslate (see above).] 

C with ntganic reactants. [C with EtOH (1:6130) yields ( 8 ) scet^dehyde ( 1 : 0100 ), 
aoetaldehyde dicthylaoetal (1:0156), and paraldehyde (1:0170). — C with acetaldehyde 
(1 ;0100) at 0” followed by distn. of the mixture with anhyd. oxalic acid yields (3) chloro- 
scetaldehyde (3:7212).] 

(C with acetone (1:5400) yields (3) chloroaoetone (3:5425); C with methyl phenyl 
ketone (acetophenone) (1:5516) yields (3) w-chlnroacetopheDone (phenacyl cUorkle) 
(3:1212); 6 with bensaldehyde (1:0195) yields (3) benioyl boride (3:6240).] 

[C with phenol in GCU yields (3) both o-chlorophenol (3:5980) and i^orqifaenol 
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(8:0i7S); 0 with hydimiluiu^ (1;1J»&) ii «tliir |8} 

(3:4220).] 

G with idienyl m ethfir at 0 ” gives (M% yidd (14)) ( 1 ) oUnrobenieiie (3:7903). 
(G with phenylaoetyleDe (1:7426) in CCUyiddB (3) »i^u-didilf»wi4»to|to (8:3636).J 
[C with eydohsxenfl (1:8070) in CGI 4 yields ( 3 ) ^-ehlorocydohexs^'*! (3:0173); fo 
renotn. of C with indene (1:7522) or with lj 4 -dih 3 rdronBpbthaleiie see (3).] 

[G with definB adds to the imsatd. linkage to give chlorohydiin ethyl ethers (a proceai 
now generically desigDated as ohloraalkiMcylation): e.g., C with ethylene yields (13) (17) 
3-ohloroethyl ethyl ether (ethykne ohlorohydiin ethyl ether) (3:7403); C With smyleiiB 
gives (3 ) a corresp. prod. ; the rate of addn. of G to defijos increases from ethylene to adiyleiie 
(18). — For extensive studies on the prepn. of chlarohydiin etheis from by use of 
ales. + JVjJ^-dichiorobenseneaulfonamide (which mixture appears to generate ROQ aa 
the BOtiva addn. agent) see (18) ( 10 ) ( 20 ) pi).] 

[C has, however, but slight tendency to add to unaaturated acids: e.g,, C in CCU has no 
Bctn. ( 22 ) on cinnamic acid ( 1 ; 0736] ; C in dry ether or GCI 4 with crotonic add ( 1 ; 0485) 
or sorbic acid gives only traces (23) of the expected prods. — C in CCI 4 with hSxen- 3 -oiO 
add-1 (hydroBorbic add) [Bdl. 11<435| llr(193), llt-(404)] gives addn. to extent of 02% 
in 3 days (23), but the prod, is not a efaloro-ethoxy-hexandc add and eonsists entirely of 
B mixt. of two ateredsomeric p-chlorohexanoic lactones.] 

S;70n (1) Durand, Naves, ihitt. soc. chim. (4) 87, 717-723 (1926). (2) Sandmeyer, Bsr. IB, 
1767-1769 (1886). (3) Goldschmidt, Endru, Dirsch. Bsr. SB, 672-577 (1925). (4) Taylor, 
MacMullen, Gammal, J. Am, Ckem. Soe. 47, 395-103 (1925). (5) BaDdmeyDr, Ber, If, 857-361 
(1886). (G) Schaefor, Z. phynk, Chm, M, 316 (1919). (7) Chattaway, Backebers, /. Chm, 
Sot. 183, 2999^3003 (1923), (8) Chattaway. Backeberg, J. Chem. Sot. US, 1097-1101 (1924). 
(9) Deanosly (to SheU Development Go.), U.B. 1,938,176, Dec. 6, 1983; Cenl. 1914, 1 1709; CJl. 
88, 1063 (1934). (10) Durand, Naves, BvB, aoc. ohim. (4) 37, 1162-1164 (1925). 

(11) Gutmann, Z. and. Chm. U, 232 (1925). (12) Gutmann, Btr, SO, 1717-1718 (1917). 
(13) Nef, Ann. 837, 274-275. 298-299 (1895). (14) LeFevre, Markham, /. Chan. Sot. 1114. 
703-704. (16) Bukhnevich, ChilingBryan, /. Gen, Chm, {U.fSB.R.) 8, 783-789 (1932); CM. 
litt, U 1170; C.A, 87, 2670 (1933). (16) Schmitt. Goldberg, /. prakt. Chm. (2) U, 393-396 
(1879). (17) Bukhnevich, Chilingaryan, Ber. 1210 (1935). (18) Sklyarov. /. Apdid GSem. 
{U,S.S,R.) U, 1835-1839 (1939); Ctnl. IMf, II 607-608; C,A, M, 7843 (1940). (19) Bldyarov. 
/. Gen. Chem. {U.S.S.R.) 0, 2121-2125 (1939); Ced. IfM, II 199-200; C,A. 84, 4056 (1940). 
(20) likhosherstov, Sklyarov, Acta I/nw. ForonegieimH 8, No. 2, 47-53 (1935); Cent. IfH; II 
2524; CJi. 88, 4524r4525 (1938). 

(21) likhosherstov. Aleksoev, J. Gen. Chem. iU,SB.R.) 4, 1279-1282 (1934); Cenl. UOI^ 1 
4287; C.A. 89, 3306 (1935). (22) Jackson. Pasiut. /. Am, Chem. Soc. 4f, 2079 (1927). (23) 


3:7085 8-CHLOROPROPANE 
(Isopropyl chloride) 


Cl 

CHi-i-CH, 




CiHtG 


BaiLI- IDS 
Ii-( 84) 
W 78) 


B.P. 

86-87' (1) 

aeJi'itTaOnun. (2) (6) 
86.8-86.5* IM. (8) 
86.25* (4) 

86.0* It 780 ma. (8) 
85.5'it7nna. (7> 
84.6 itTOOnm. (S) 
m' 11740 HUB. 148) 


-117.0° |8) 


- 0.84881 (S) 

Df - 0.86168 (8) - 1.877 (17) 

0.8610 (!) 

Oi* = ^80707 (8) - 1.88110 (8) 



a: 7095 


a^IHLOROPROPANE 


M6 


Golariaa linupid liquid with not lupleaBant odor. — Ahn. insol. aq. [for preciae data bop 
(0} (10) (11).] — [For use ns refriij^ront see (12).] 

C with MeOH, b.p. 64.7° forms const.-boilf^. mixt., b.p. 33.4°, oontg. 94 wt. 7^ C (4); 
C with Eton, b.p. 78.3'’, foima eoiiBt.-boilg. mixt., b.p. 35.6°, oontg. 07.2 wt. % C (4) 
[for othor aaeotropea see Beil. Is*(72).] * 

[For prepn. of C from propanol-2 (1:6135) with cone. HU H- ZnUs (yield: 70-76% 
(13)} (14) (15) (16) (17) (43); with PCb -h ZnU 2 (74% yield (16|); with PCU + ZnUs 
(66% yield (15)); with SOC^lz -|- pyridine (80% yield (15)); or with Aids (70% yield (18)) 
see indie, refs.; for prepn. from propylene by addn. of HCl under various conditions see 
(19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (20) (30).] 

[For formn. of C (together with other products) by aotn. of CI 2 on propane sco (31), for 
further actn. of (]!l 2 on 6 see (3).] — [For isomerization of l-chloropropane to C in presence 
of metallic catalysts see l-chloropropane (3:7040).] — IFor purification of C with cone. 
H2S04see (32).] 

C on hydrolysis yields propanol-2 (1:6135). [For study of this reactn. see (2); for use 
in mfg. of propanol-2 see (33).] 

[For reactn. of C with K1 in acetone see (1).] 

C with Mg in dry ether gives (90% yield (17), 93.9% (44)) KMgCl (for reactions of 
this see below). 

IFor study of beliavior of C with CA or toluene in pure HCl under press, sec (45); for 
behavior with CbHb -h Al/Hg see (46).] 

0 bobutyiuimde: m.p. 105° (34); 104-105° (35); u.c. (36); 103° cor. (37). [From G 
(36) or from isopropyl bromide (37) via conversion to RMgX and reactn. with phenyl 
isocyanate.] 

iBobutyr-Holtiidide: m.p. 108.M09.5° (38); 106-106.5° (39). [Presumably 

similarly obtainable via HMgCl + p-tolyl isocyanate but nut actually so recorded.) 
bobutyr-o-naphihalide; unrecorded. 

5-(lBopro[iyl)isothiourea picrate: m.p. 196° (40). [From isopropyl bromide on 

htg. 3 hrs. in ale. with thiourea, then adding PkOH (40), but not reci»rdpd from C.] 

Isopropyl mercuric chloride (sec-PrEgCl): m.p. 97° (47). [Reported only by 

indirect means (47).] 

— iV-(l8opropyl)phthaUimde (8-(JV’-|ihthBlimido)pn)pue): m.p. 86° (48), 85° (49). 
[Not reported from C but obtd. from isopropyl liromide with K phthalimide in B.t. at 
160-170° for 7 hrs. (49), also indirectly (48) (50).] 

Ar-(l8opropyl)-8-nitrophihilimide: unreported. 

iV^-(l80pnipyl)tetracliloroplithBliniide: unreported. 

Ar-(Iso|iropyl]-o-8ulfobenzoic iiidde(Af-i8opropylBacc]urin): m.p. 134° (51). [Not 

reported from C but obtd. from either isopropyl bromide or isopropyl iodide with aq. 
sodium saccharin in aq. butylcarbitol (1:^17) on refluxing 30 mm. (51).j 

N-(l80propyl)-Ar-^-bromobeDzenesttlfonyl)-^-Biusidme: m.p. 107° u.c. (52). 

[Not reported from C but obtd. from isopropyl bromide witli N-(p-bromobenzenp- 
BulfonyO-p-anisidine in ale. KOH (52).] 

A-IsoFopoxybenzoic add: m.p. 160-163° (53). [R'om C (7) or from isopropyl 

bn^de with ethyl p-hydroxybenzoate (1 :1534} in a^. ale. NaOEt on refluxing 1 hr. 
(53).] 

Isopropyl 8,4,6-lriiodo|dieByl ether: m.p. 43° cor. (41). [From isopropyl bromide 

'on refluxing with 2,4,6-triiodophenol, m.p. 157- 158°, in ale. NaOEt (41).] 

Isopropyl a-na]Alhyl eflier: b.p. 282.5° cor. (42) [picrate: m.p. 104.5-105.5° cor. 

142)]. 
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Uatnfji fi-aaflbiA^ edm: b.p. 285',ear., n.p. 40.0‘ear. (42) Ipknte; m.p. 9&0- 

gS-S” cor. (42)1. 

■;1IH |l) Conuit, Humt, J. Xm. Chm. See, it, 4BS (1928). (8) Buj^ns, Shapiro, /jChim. 
Sot. IMI. 1177-1183. (8) Burt Vaughui, J. Org. Cktm. 47M88 (1941). (4) LmM, JIm. 
trm. dum. IS, 242 (1927). (S) Zander, itnn. 214, 167-158 (1882). W Mstthnn, PUdud. 
J. Am. CAem. Sm. ilk 8216 (1931). (7) Grovee, Bugden, /. CAm. IW, 181. (8) Thaiaar* 
numa, Martin, J. dim. pipe. 21^ 422 (1927). (9) FUmar, Btr. 87, 514 (1924). (10) vu Aikel, 
Vila, Bee. (nw. diisn. St, 408 (1938). 

(11) Bex, Z. phgtik. Chm. 85, 364 (1906). (12) Churdiiil, DB. 1,006ASS, Apd 2, 1988; 
Cent, ins, II 1984. (13) Nonik, Org. StpiAmi, (SoD. Vol. 1 (let ed.), 137-138 (lOl^. (14) 
Nonrie, Taylor, J. dm. Chtm. Sue. 4S, 757 (1924). (15) Clark, StniKht, Trmu. Bon. Sat. Can. 
(3) 22, III 77-89 (1929). (16) UniMnanii, Aftn. 188, 41-42 (1865). (17) Whitiaon, Johnaton, 
J. Am. Chm. Sot. 88, 2206 (1038). (18) Norrie, Bturgia, J. Am. Chem. Sot. SI, 1415 (1980). 
(19) Maart, Siverta, J. Am. Chm. Sot. 47, 2883-2891 (1925). (20) Sutherland, Maam, IVMi. 
Boy. Sat. Can. (3) 29, 111 499-605 (1026); Cenl 1921, II 2174; C.A. 21, 2667 (1927). 

(2l) Thomas, Morris (to Monaanto Cham. Co.), UB. 2,285,173, June 9, 1942; C.A. Sik 6840 
(1942). (22) Ballard (to SheU Development Co.), VB. 2^84,467, May 26, 1942; C.A. Ip, 0646 
(1942). (23) Arnold, LeeAi (to du Pont). DB. 2,097,750, Nov. 2, 1937; Cent. Ii88k 1 1217. 
(24) du Font Co., Brit 466,134, June 17, 1937; Cent 1M7, n 2431. (26) Daudt (to du Pont), 
i;.S. 2,016,075, Ort. 1, 1935; Crat ISIS, 1 2206. (20) Daudt StanaSeld (to du Font), n.S. 
2,010.072, Oct. 1, 1936; Cent 1086, I 2206. (27) du Font Co., Brit. 460,843, Au|. 20, 1930; 
Cent 1888, II 4048. (28) Nutting, Petrie, Crooke, Huscher (to 1^ Chem. Co., D.8. 1,985,457, 
Dec. 25, 1934; Cent 1835, 1 3597. (29) Brouwer. Wibaut Bee. taa. eAtm. 81. 1001-1010 (1934). 
(30) Vribaut, Diekmann, Rutgers, Roc. trap. dim. 47, 477-495 (1928). 

(31) Hass, MrBee, Woher, Jnd. Rny. Chem. 27, 1190-1196 (1935). (32) Norris (to Fstroleuin 
Chem. Corp ), U S. 1,825,814, Oct 6, 1931; Cent. 1922, 1 1438. (33) Britton, Coleman, Moora 
(to Dow Chem. Co.), C.S. 2,110,838, Mar. 8. 1938; Cent 1918, I 4533. (34) Tin^ Blaiisk, 
J. Am. CAem. Sot. 38, 1408 (1908). (35) Fiesor, CampbeU, J. Am. Chm. Sot. 69, 168-169 (1038). 
(36) Underwood, G:de, J. Am. CAm. Sac. 86, 2119 (1934). (37) Stdiwarti, Johnson, /. Am. 
CAem. Sot. 83, 1065 (1931). (38) von Auwers, Ungemneh. Btr. St, 252 (1934). (39) Raaer, 
Hartwell, Seligman, J. Am. CAem. .Sac. 58, 1220 (1936). (40) Levy, Campbell, J. Chm. Sac. 
liSi 1443. 

(41) Drew, J. Am. Chrm Soc. SI, 2666 (1931). (42) V.H. Dernier, 0 C. Denner, 

J. Org. Chm. I, 290-291 (1939). (43) VorcI J. Chm. Soc. IMS, 638-639. |44) Houben, 
Boedler. Fiacher, Ber. SI, 1769, 1781 (1936). (45) Simmona, Hart, J. Am. Chem. Soc. SS^ 1310- 
1311 (J944). (46) Diuguid, J. Am. Ctum. Sffc. 63. .3527-3529 (1941). (47) Goret, CwL im 
111 1371. (48) VanaRR, Aeta Vnxv. Laimms, K%m. Fahdtal, Series 4, No. B, 406-421 (1030); 
Cent. 1330 II 3816; C.A. 34, 1983 (1940). (49} Gabriel. Brr. 24, 3106-3107 (1691). (50) Sache, 
Brr. 81, 122B (180B). 

(51) Merritt. Levey. Cutter, J. Am. Chm. Soc. SI, 15-16 (1939). (52) GilleqpiB, if. Am. 
Chtm. Soc. 5S, 2740-2741 (1934). (53) Lauer, Suiders. Leekley, UkuimIb. J. Am. Chm. Soc. 
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Mobile eoloita liq< lighter than water C ii stable toward bydrolyBu; for un bi 
aoal, of fflixta. of C with Miloropropene-l (allyl chloride) (8:7085) m (7). 

[For prepn. of C from 1,1-diohioiopropaae (3:7280) + ale. KOH in B.t. at 100” (3| (4) 
or with ale. NaOEt (2) see indicated refs.; for fonnn. from l,2-dichlor(qiropBne (propylepe 
dichloride) (3:6200) + ale. KOH see (3) (5) (C is principal product (6|, but some ^ 
ddoropippene-l (3:7020) and propadiene are aJao formed); for fonun. of eu iaomer from 
ouMichlofo-iirbutyTic acid of m.p. 62.5-63° by wanning wi^ Na«GOi see |6),] 

C with Bri at -16” yields l<Uoro-lj2-dibrDmopropBne, b.p. 177-177.5” cor. (3). 

C in preaenee of air or added peroxidea adds HBr rapidly to give excluaively (2) l-chloro- 
24ironiopropane, b.p. 117.2^-117.3” at 740 mm., 52.0° at 75 mm., nff ^ 1.4795 (2). 

[For study of molecular lefracibn and dipole moment of both cis and Irons forms of C 
see (8).] 

8:7111 (l| Tiimnermaiia. fiidt. soc. chinL Bdb* 88, 504 (1027). (2) Kharasch, EnBelmann, Mayo, 
/. Org, Cbm. 8 , 288-302 (1938). (3) Reboul, Ann. chim, (5) 14 , 462^ (1878). (4) Goudet, 
Sohenker. CAim. Acte 18 , 132-133 (1927). |5) Klobaoakii, Vol’kBiiBhtom, /. Applied 
Ctem. (i;.5.d.A.) 8, 108-116 (1035); Cent. 1811 , II 1255; C.A. 88 . 0879 (1035). (0) WiBlioenua, 
Ann. MB, 207-298 (1888). (7) McBee, HaaB, Chao, Weloh, Thomas, Ind. Eng. Chm. 88, 180- 
181 (1941). (H) Hannay. Smyth. J. Am. Chm. 8 k. 88^ 1005-1008 (1946). 
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(Allyl chloride) 
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Ii-( 82) 
li-(10O) 

BJP. 

FJP. 





(1) -1345’, (7) 

Z)f » 0.83100 (7) 


40*47" .t THtnm. 

(2) -130.4* (10) 

Ilf‘ > 0.9370 



40.<M6.S° 

(3) 

(14) 


40" 

(4) 

a03704 

(7) 


40.7’ TVOnuii. 

(5) 

0.0374 

(11) 


45.0*47’ tt 718.9 mm. 

(1) 

0.0207 

(0) 


40.30’ 

(6) 

J>i' - 0.04410 

(7) 


40.1* it TBOiiim. 

(71 

fS 



44.9” at 761 mm. (108) 

- 1.41038 (14) 

440-40.0’ It 7M.8 mm. 

(8) (61) 


1.4101 (11) 

448* at 7B4iiim. 

(8) 


1.40000 (9) 

448* It TBOiam. 

(10) 




440* 

111) (13) 

- 1.41888 (7) 


44.5-44.7” it 744iiim. (13) 
44.4-44.6° (14) 


CoknrleBB oil, spar. sol. aq.; volatile with steam. 

C with Eton (1:6130) forms a const.-boilg. mixt., b.p. 44” at 760 mm., oontg. 05% C 
(5); with formic add (1 : 1005) forms a const.-boilg. mixt., b.p. 45.0” at 760 mm., contg. 
02J1%C|15). 

C is one of most toxic of all halohydiocarbons (for study see |16|). 

[For pnpn. of C from allyl alcohol (1 : 6145) on satn. at 0” with HQ gpa and big. in B.t. 
at 100” for 3 hrs. (17), with oonc. HQ (2 mdm) in s.t. 16 his. at 100” (78% yield (3)) cf. 
(1) |23| or 10 days at room temp. (55-66% yield (18|), on distn. with large excess (16 pts.) 
6 HQ (50% yield (19|), with ZnClt + HQ gss at 75^” (yield: 60% (20), 68% (21)), 
or dislvd. in odd oono. HCl and treated with CuaQs (smsU amt.) + oonc. HiSOa (yield 
85-00% (2), 80% (22)) see indie, refs.; from allyl aleohd (1:6146) with BOCk in CiBs 
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tm (31}), with PCiU (i| wHh POi + AiOi in C«e at 0* (63% yield mh 
witai Pda + pyridine (78% yield (9|), with PCU + 2nGli in CiHe (57% yidd.(2U}6ee 
indie, refi.] 

(Forpnpn. of C from ellyl fomate (1:3036) with oono. HCI + a littie CqiC 3| + 
(08-06% yield | 22 |), or with ZnCIs + HO flee ( 6 (MI 0 % yield (26» (26) aee indie, 
Mb.; from ellyl oxelate in elo. CaCla in a.t. at 100” aae (27); from allyl iodide with ale. 
HgOi at ord. temp, eee (27).] 

IFor comml. prepn. of C from propylene with Oi at elefvated temps., 64 $., 600° (yield 
96% C accompanied by 8 % 2-Ghloropropene-l (3:7020) 1% mixed cis and traiu iaomen 

of l-chk)ropropene-l (3:7030) (11)] (^) (29), see indie, refe. (note nJso that the hi|dt- 
boOing mateii^ from ^ta. of ooininl. G contains ( 110 ) approx. 00 % 1 , 8 -dichloropropena-l 
(3:5280) + 30% 1,2-dichloropropane (3:5200)); for examples of patents covering this 
prooedure see |^) (31) (32) (33) (34) (35); from propane (34) (36) or l-chloropropane 
(3:7040) (36) withCh + cat. at 500-700° see indie. rBfB.;from l,2^chloropropane (3:5200) 
hy suitable pyrolysis (yield: 55-70% C -h 30-40% of mixt. of cis and irons isomers of 
l-chloropropene-l (3:7030) + 5% 2-ehloropropene-l (3:7020) (11)) of. (12) (13) (39); 
for examples of relevant patents see (37) (38) (40).] 

Reacdons Involving die double bond of C. [C with dz adds and/or substitutes according 
to conditions (for study of relatiyc proportions of these reactions see ( 20 ) ( 11 )); C with di 
at ord. temp. (41) or C with SOjCli in CCI 4 in pres, of peroxides (42) gives (80-90% yirid 
(42)) 1,2,3’trichloropropane (3:5840) (note that this comprises one step in one of the 
modem syntheses of fdyoerol from petroleum (43) (44)); C frith dz at high’ temp, yields 
(11 1 a mixt. of prods, of which the dichloropropene fraction comprises ( 11 ) 47% 1,3-^chloro- 
propene-l (high-boUg. isomer) (3:5280) -f ^% l,3^chlaropropene-l (low-boilg. isomer) 
(3:5280) + 11% l,l-diehloropropene-2 (3:5140) + trace of l,2^chlorppropeDe-2 
(3:5190).] 

[C with Bri adds 1 mole of halogen yielding (45) mainly l,2-dibiiimo-3-chlQropropBne 
(v-chloropropylene dibromide] [Beil. 1-111]| b.p. 195° (45); for study of rate of addn. of 
Btz under various conditidns see (14) (9) (46) (106); for heat of reactn. see (47).] 

[C with cone. aq. Hd in s.t. at 100° for 18 hrs. (^), or C with dry HCI in 6ark at 0° in 
atenoe of FeCb (33% yield (49)] or at room temp, in pres, of Fedi (85-89% yield (49)), 
gives l| 2 -dichloropropane (propylene dichloride) (3:5200); note that addn. of Hd is not 
complicated by a peroxide effert but is very riow unless FeCls (or less advantageously 
Al(]iz) is used as a cat. (49). — G aatd. with HBr |pu at 0 ° or below (50), or with oono. aq. 
HBr at 0° (51), or with HBr gas in s.t. at 100° for 8 hrs. (48) cf. (52), or in presence of Fe 
(53) or other cat., e.g., BiGli (54), as directed, gives (yields; 30-38% (58), 43% (52), 50% 
(51), 87% (50)] l-bromchO-chloropropanc (v-ehloro-rip-propyl bromide) (trimethykoa 
chlorobromide) [Beil. 1-109, li-(36), Ir(75)], b.p. 142°; note that the above mode of addn. 
b favored by peroades (49) (54) cf. (106). — 6 with HI ( 10 - 20 % excess at 0”) gives ex- 
clusively (90-100% yield (55)) lH:hloro- 2 -iodopropane, b.p. 66 . 2 ° at 50 mm., no * 1.5472 
(55); note that in thb roactn. formn. of 24odopnpape (isopropyl iodide) has also been 
reported (56).] 

iC (1 mole) with cone. H 2 SO 4 (2 moles) at 0” gives an oily addn. prod. (24) (prasumaldy 
/S-chloroisopropyi hydrogen sulbte) whic^ upon dilution with aq. and subsequent dbiiUa- 
tion gives (50% yield (57) (61)) (24) ( 68 ) (50) (60) l-chlorapropanol-2 (3:7747); in pres, 
of G11BO4 the yield rises to 66-70% (62). -C adds HOQ yielding (63) (64) (65) (76) 2,3- 
diehloropropanol-l (gjyoerol /S^chlorohydrin) (3:6060). — C with trr-butyl hypoddonte 
(3:7166) in MeOH contg. a Utile p-toluenesulfonic a^ gives at 40° (44% yidd (60)) 
l, 8 -dichloro- 2 -jnethoxypropane (^,^-dichlOTobopropyl methyl ether), b.p. 154-156° at 
780 mm., D? - 1.2235, ng* » 1.4542 ( 66 ).] 
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(C with liq. BOft + trace of asoaridole + a few drops of aq. or ale, HCl, HBr, or SUBOi 
gives (70-100% yield (67)) cf. (68) allyl chloride pol^ulfone, no def. m.p., dec. 210-286**, 
sol, CECk or acetone but msol. most other org, solvents; note, however, that this addn. 
of S0| is completely inhibited by the pres, of as little as 5 mole % of allyl bnmiids or cinnamyl 
bramitU (67). — C (2 moles) with (1 mole) in B.t. at 100'’ for 6 hrs, deposits sulfur 
and yields (60) 6is-(/3,Y-dichlonMi-propyl) sulfide, pale yel. oil, b.p. 181-182^ at 16 mm. 
(60); the same components maintained at room temp, for 10 days, however, deposit no 
sulfur and on distn. yield (60) bw-(i9,rdichlon}-n^propyl) disulfide, b.p. 100** at 11 mm. (60).] 
lij (2 nudes) with cyclopentadiene (1 mole) (1:8030) in s.t. at 170-180'’ for 8 hrs. gives 
(74% yield on CbHb (70|) by Diels-Alder addn. 2,5-endomethylene-l,2,5,6-tetrBhydro- 
bensyl chloride (l-(chloromethyl)-2,6-endomethyleneoyclohexene-3), b.p. 54-57° at 11 mm. 
(70). — For polymerisation of C see (71) (101).] 

|C witii excess diazomethane in ether stood for 3 days yields a yel. veiy hygroscopic ppt, 
presumably ^(chloromcthyl)-A^-pyTazolinc (72).] 

[C with CbHb + cone. H2SO4 gives (73) by addn. to the ethylene linkage d-chloro-n- 
propylbensene (2<clilora-l-phenylpropane) [Beil. V-391, Vr(189), Vr(304)], b.p. 85“ at 
13 mm., » 1.047, no =’ 1.5245 (73); note, however, that C with CbHb in pres, of 
FeClj at -20° gives (33.5% yield (74)) (73) the isomeric (^hloroisopropyl)bpnzene 
(l-Ghloro-2-phenylpTopane) [Beil. V|-(10l)], b.p. 79° at 10 mm., - 1.0367, no * 
1.52129 (74); G with CbHb 4* AlClj mole) gives none of the jS-chloroisopropylbenzene 
since it appuently reacts with more CbHb yielding (74) oE-methylbibenzyl (1,2-diphenyl- 
propane [B^. V-613, Vi-(288), V2- (517)1.) [For analogous rondonsation of C with fluoro- 
benzene, chlornbenzene (3:7903), and bromobenzenc see (11S).| 

[For oxidn. of C in liq. phase at 75-250“ by O2 in pres, of Cu(OAc)2 or peroxide catalysts 
and in an org. solv. such as .\c<)H to hydroxylated cpds. see (75).] 

Reactions involving ±e halogen atom of C. jC 4- H2 over activated charcoal at 300- 
500° gives (58% yield (77)) propylene; note that the double bond is iwt (77) liydrogenated.l 
|C passed over activated charcoal conig. 1-2% KOH is dohalogenuted (78) at 375° to 
extent of 21%; at 400“, 58%.] 

[C with aq. vapor at 550-850° 4- cat. (79) or under press, with alkali hydroxides (80) 
or with HGl/Cu2Cl2(10B)yielchi (cf. (43) (44)) aUyl alcohol (1 : 7145). — C with alc.KOH(8L) 
(107) or ale. NaOH (12) yields allyl ethyl ether (1 :7850) + alkali chloride; for use of this 
reactn. in detn. of C in pres, of cis-l-chloropropt'ne-l (3:7030) and franiii-l-ch1oropro|)ene-J 
(3:7030) see (12); for study of rate of reactn. of C with NaOMe at 16-18° (82) or of C 
with NaOEt at 35° and 50“ (83) see indie, refs.] 

[C with ale. K6H gives mainly (84) dinsllyl sulfide [Beil. 1-441, li-(226), I2-(47S]], b.p. 
138-139° (84).] ^ [For reactn. of C with alkali polysulfides iu prspn. of rubber-like ])rod. 
see (85).] 

[For studies of rate of reactn. of C with K1 in acetone at 20“ (83), 25° (86), or 60° (87) cf . 
(9) see indie, refs.; for reactn. of C with NasAsOs yielding allylaminic acid see (88); for 
reactn. of C with CuCN giving (85% yield (22)) aUyl cyanide (vinylacetonitrile) (Bril. 
11-408, IIi-(187), Hr (389)1, b.p. 117.8-118.2° at 757 mm. (22), see indie, refs.; for reactn. 
of C with Mg + acetone, giving allyl-dimethyl-carbinol [Beil. 1-445, Ir (487)1, b.p. 118- 
120“, 2)^ » 0.83452, nU - 1.4300 see (89).] 

[C with Gone. aq. NH4OH as directed (M) yields allylamine [Bdl. iy-205, lVi-(389), 
IVr (662)], b.p. 56“, misc. aq. — For study of rate of addn. of C) to pyridine or reactn. with 
piperidine see (82) (91); for sepn. of C from other cldoro-olefins, e.g., 1-chloropropene-l 
(3:7030) or 2-chloropropene-l (3:7020), by conv. of C to quaternary salt see (111).) 

C with Mg in dry ether under carefully regulated conditions gives (84% yield (102|) 
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cf. (109) (119) aUyl MgQ; note that if this profL reacts with phenyl m^yaiiate in alasUan 
anatogouB (103) to allyl MgBr the pnid. obld. fihould be crotoiiaiiSide, m.p. 11M14* 
cor. (103). 

[C with Mg in dry ether as directed gives (68% yield cnide, 27% pure (92), 60% (98)) 
bcxadieiie-1,5 (1:8045). — C with NaNHa in liq. NHs aa directed gives (30% yield (94)) 
hexatriBne-1,3,5 |BeU. 1-263, 1^(243)], b.p. 76-80^ - 0.7162, n? - 1.4330 (94); 

during the reactn. an intermediate chlorohexadiene (95), b.p. 115^ at 748 el. dec., 
at 96 nun., « 1.4483, appears to be fonned, and the tezairiene is accampamed (94) (95) 
by variable amta. of its dimer, trimer, and tetrsmer. — For reaction of C with monaeodium 
acetylene in liq. NH| see (06).| 

|G with l-chloro-2-methylpropciie-2 (methallyl chloride) (3:7145) + Mg in ether gives 
(93) 47% 2-methylhexBdiene-l,5 (b.p. 88.r at 760 mm., ~ 0.7198, tid - 1.4184) + 

30% 2,5^ethylhexadiene-l,5 (b.p. 114.3° at 760 mm., ^ 0.7423, np »» 1.4293) + 

12% hexadieDe-1,5 (biallyl) (1:80^). — C with crotyl chloride (the equil. mixt. cf 1- 
chlorobutene-2 (3:7205) and 3-chlor6butGne-l (3:7090)) + Mg in ether gives 34% hepta- 
diene-1,5 (b.p. 93.7° at 760 mm., = 0.7186, nf? = 1.4200) + 21% ^methylheptadieDe^ 
1.5 (b.p. 111.0° at 760mm., = 0.7291, nf? = 1.4240) + 10% hexadiene-1,5 (1:8046) + 

10% 8-methylhexBdiBne-l,5 (b.p. 80.0° at 760 mm., Df = 0.7103, » 1.4116] + 1% 

octadiene-1,6 (b.p. 124.5° at 760 mm., DJ” == 0.7441, nj^ = 1.4336] (93).| 

[C reacts with ItMgX cpds. in normal coupling; p.g., C with PJtMgBr gives (97) pentene-1 
(1:6206); Cl with n^PrMgBr gives (97) hexene-l (1:8255); C + n-CbHnMgCl gives 
(80% yield (93)) octene-l (1:8375); C with iso-AmMgCl gives (60% yield (93)) O-methyl- 
heptene-1 (b.p. 113.2° at 700 mm., -= 0.7119, » 1.4068); C with odnlyl M^r 

gives (98) o-allyltoluene (b.p. 182-183° at 757 nun., « 0.9001, no = I.51H6).l 

Miscellaneous reactions of C. [C with phenol (1 ; 1420) + cone. HzS 04 stood at room 
temp, for 6 months gives (99) o-isopropenylphenol [Beil. Vl-572, Vli-(283)|; for 
analogous prods, from C with o-cresol (1:1400), m-crosol (1:1730), and p<stmA 
(1:1410) see (99).] 

0 S-AUylisofhiurea picrate: m.p. 155° (100). [From C thiourea in EtOH, refluxed for 
5 min., treated with PkOH (100).] 

iV-(Allyl)phthaliinide [Beil. XXl-464, XXIr(364)]: m.p. 70°. [The direct prepn. 

of this cpd. from C has not been reported; it has, however, lieen obtd. from allyl 
bromide with K phthalimide in s.t. at 150° for 2-3 hrs. (50% yield (104)) and has also 
been prepd. by numerous indirect means; with Cls in CHCb it yields JV-OS^T-diohloro^ 
propyl)phthalimide, mils, from ale., m.p. 93° (104); with Bis in CHCli it yields AT- 
(^, 7 -dibromo-n^propyl]phthalimide, m.p. 113-114° (104).] 

5r-(Allyl)-3-nitrophthilimide: pi. from GSs, m.p. 100-101° (112). [Not reported 

from C but obtd. from allyl bromi^ with K ^l-nitrophthalimide (112); for photographs 
of cryst. see (113).] 

N-(Allyi)tetraGhlorophthalimide: unreported. 

(0 N-(imyl)-o-Bulfobenz(dc imide (iV-aUylwcchaiin): m.p. 58° (114). [From C with 
sodium saccharin in aq. butyicarbitol (1 : 6517) on refluxing 30 min. (114).] 

N-(Allyl)-N-(p-bromobenzenesulfimyl)-p-anuidide: m.p. 82° u.c. (115). [Not 

reported from C but obtd. from allyl bromide with A^-(p-bromobenzeneBulfoiiyl)-]i^ 
anisidine in ale. KOH (115).) 

^-AUylnzybenzoic ^d: m.p. 162-163° u.c. (116). [From C (7) or from allyl 

bromide with ethyl p-hydroxybenaoate (1:1534) in aba. alo. NaOEt on refluxing 1 b*. 
(116); note, however, that m.p. of prod, is almost identical with conesp. denv., m.p. 
160-163°, from isopropyl halides.) 
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A4|l Muqldli;! fdiir; ntp. ->10' |117^ (oonvip. piantB, 100.MD1.0* mi. 

m). 

AUll adier: iii.p. +16° (117) (conreqi. piente, ni.p. B6.5-W.1)* gor. 

(117).) 
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(41) Harafalder, Bar. 11^ 2435 (1893). (42) Kharueh, Brown, J. Am. Chem. See. 61, 3433 
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7040 l-CHLOROPROPAira CH].CHkCHza CiHtCI 
(nFPropyl chloride) 


BeiLl- 104 

It- (94) 
Ir (79) 


BiP FaPa 

4640* at TMinm. (1) -199.8° (D (7) 

46.6" at 779.6 niB. (2) 

4B.3-9IL7*1LC. (3) 

40.4° GOT. tt TUimn. (4) (5) 

48.0-46.8° at 764 mm. (52) 

48.70-45.75° at TUmin. (6) 

44° at TUmffl. (8) 


Hi* -0.88611 (1) 

HP - 0,80999 (1) 
aSBOO (62) 

Hi* - 0.80480 (1) 

- 1.88858 (8) 
1.38838 (B) 
1.38800 (63) 


CVdorlHW limpid liquid with not unpleaaant odor. — Atamat inaol. aq. [for pnoiae data 
»ee (10) (11) (12)1. 

C with MaOH, b.p. B4.7*, foima coiiat.-t)oilg. mirt., b.p. 40.S*, eontg. 90.5 wt. % C (18): 
C with EtOH, b.p. 78.3°, fonna ooii8t.-boilg. mixt., b.p. 46.0°, oontg. 94 wt. % C (14); C 
with ioopropyl ale., b.p. 82,5°, fomB aoDBt.4oilg. mist., b.p. 46.4°, oontg. 97.2 wt. % C (14); 
C with (%, b.p. 45B°, fomw eonat-boilg. mixt., b.p. 42.05”, oontg. 44.8 wt. % C (14). — 
[For f.p./eompii. data on mixta, of C with oyalohexyi dhloiide (3:8040) or with inpmpyl 

fannideiee (16).] 
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[For prepn. of 6 from propajiol-l (1:6160) witb oonc. HCl + ZnGi (yidd: 92% (52); 
70-72% (16). 6&'70% (17), 61% (18) (19)); with PC1| (20) + ZnCb (yield: 04% (21) (19)), 
with FCAb (5) + ZnClli (76% yield (loj); with fiOCls + pyridine (84% yidd (10)) see indie, 
refe.; for other miae. methods sec Beil.] 

[For fonnn. of C (together with other products) from propane by actn. of Qi see (22) (23); 
for further actn. of CI 2 on C see (3) (24) (25); for further oUmination with SO|Oa Bee (26).] 
[For iaomerization of C to isopropyl chloride (3:7026) in pres, of metallic cat. ace (27) 
(28); for isomerization of C accompanying alkylation see (29); for C in lYiedd-Crafts 
reaetn. see (30).] 

C on passing over various cat. capec. at elevated temps, loses HCl (30) (31) + Beil. Ir 
(72). 

[For study of behavior of C mth KI see (33); toward Na see (34) (35) (36); with Mg in 
dry ether see (37) (note that C with Mg in dry ether oontg. trace of Is gives in absence 
of air 98.2% yield (61) RMgCl).] 

O n-Butyruilide: m.p. 96° (38); 97° (39); 92° cnr. (40), u.c. (41). [From C (41) or 
n^nopyl bromide (40) via conversion to RMgX and reaetn. with phenyl isocyanate 
(41).] 

n-Butyr-p-toLuidide: m.p. 75° (38); 74-7.5° (42); 73-74° (43). [Presumably 

similarly obtainable via RMgCl + p-tdyl isocyanate, but not actually so recorded.] 

0 n-Butyr-a-oaphthalide: m.p. 120° (44); 121° (45). [From RMgBr via reaetn. with 
o-naphthyl isocyanate (45).] 

n-Propyl mercuric chloride: m.p. 140° (46). 

(0 5-(n-Pnipyl)i8othiourea picrate: m.p. 176° (47). jin small yield from C on htg. 
5 hni. with thiourea in ale., followed by addn. of PkOH (47).] 

n-Propyl 2,4,6-triiDdophfnLyl ether; m.p. 82° cor. (48). [From rt-propyl bromide 

cm refluxing with 2,4,6-triiodophpnol, m.p. 157-158°, in ale. NaOEt (48).] [Note 
that this ether depresses m.p. of corresyi. Et 2,4,6-lriiodophcnyl ether, m.p. 82° cor. 
(48).] 

AT- (n-Propyl )-3-nitrophtha]imide: ndls. from CS 2 , m.p. 84-85° (49). [From nr 

propyl bromide on refluxing with K 3-niirophthalimide (49).] 

n-Propyl a-naphthyl ether: h.p. 293.5° cor. (50) [picrate: m.p. 99.5-100° cor. (50)]. 

n-Propyl j9-naphtfayl ether; b.p. 297.0° cor., m.p. 39.5-40.0° cor. (50) [picrate: 
m.p. 80.5-81.5° cor. (50)]. 

1:7949 ( 1 ) Timmermans, Hennaut-Roland, /. chim. phye. 27 , 407-4CI8 (1030). (2) Karvonpn, 
Ann. Aead. Sci. Fennkac A-8, No. 7, 1-103; Cent. 1912 , II 1271. (3) Rust, Vaughan, J. Org. 
Chem. i. 479-488 (1041) (4) Unnemann, Ann. Ill, 38-30 (1872). (5) Pierre, Puchot, Ann. 

in, 266-260 (1872). (6) Matthews, Fchlanrl. J. Am. Chfm. Soc. 62, 3216 (1031). (7) Timmor- 
mana, BnU, eoc. cAim. Bely. 27, 334-343 (10i:t); Cent. 1914 , I 618. (8) BrUhl, Ann. 999, 170 
(1879). (0) Karvonen, Ann. Acod. Sci. Fennieae A-6, No. 6, 121. (10) Rex, Z. phynk. Chem. 
16, 364 (1606). 

( 11 ) E^hner, Ber. 67, 514 (1924). (12) van Arkel, Vice, Aoc, trm. ehtm. 66, 408 (1936). (13) 
Lmt, Bee. imt. chim. 46, 242 (1027). (14) Lecat, Ann. sor. sri. BnixrJUa 47, I 66 U927). (15) 
van de Vloed, Bull. eoc. ckvm. Bdg. 48 , 261 (1030). (16) Copenhaver, Whaley, /. Am. Chem. 
Sot. 69, 2407-2408 (1038). (17) Copenhaver, Whaley, Org. Syn^ee, CoJl. Vd, 1 (2nd ed.), 
143. Note 6 (1041). (18) Norris, Taylor, J. Am. Ckm. Sot. 49, 756 (1024). (10) Gark, Streight. 
Trm. Roy. Soc. Can. (3) 29, III 77-89 (1020). (20) Walker, Johnson, J. Chem, Sot. 67, 1502- 
1607 (1905). 

(21) Dehn, Davis, J. Am. Chem. Soc. 29, 1328-1334 (1007). (22) Hass, McBee, Weber, ind. 
Eng. Chem. 23, 1190-1106 (1035). (23) Hass, McBee (to I^due Rosearnh Foundation), U.S. 
2,004,073, June 4, 1935; Cent. 1916, 1 ISfX). (24) Hass, McBee (to Purdue Beeoarch Foundatinn), 
Can. 374,242, June 7, 1938; Cent. 1138, II 3005. (25) Hass. McBee (to Purdue Hesearoh Founda- 
tion), n.S. 2,147,577, Feb. 14, 1030; Cent. 1929. 11 226. (26) Khorasoh, Brown. J. Am. Chm. 
See. H, 2143-2149 (1039). (27) N. V. de Bataafsche Petroleum Maatsohappij. Brit 636,435. 
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S-CHLORO-a-MBTHYIPROPAHE 

CHa CiHtCl BaU.I-lM 


(ter-9utyl chloride; 
trimothylcarbinyl chloride) 

i— CHj 

n 


Ii-( 46) 
Ia-( 88) 

B.P. 


F.P. 




ar 


(1) -24.6° (12) 

= 0.83637 (9) 


51.52*' 

cor. 

(2) (36) -25.4° (13) 

> O.B511 (20) 


51.6^ 


(3) -27.1° (9) (19) 0.8467 (16) 


51.0-51.2° 

(4) -28.5° (5) 

0.84138 (9) 


51° 


(5) 

i)i‘ ° 0.8473B (9) 


50.0* 

at 

762 min. (6) 




50.0° 


(7) 




50.8° 

at 

766 mm. (8) 

= 1.38780 

(13) 

5a7° 

at 

790 mm. (9) 


1.3858 

IS) 

50.7° 


(10) 


1.38564 

(16) 

50.0-50.5" It 

760 mm. (11) 


1.3865 

(17) (21) 

50.60" 


(12) (18) (8) 


1.3853 

(8) 

50.5° 


(13) 


1.38528 

(10) 

50.0" 

at 

748 mm. (14) 


1.38470 

(12) 

49.7" 

at 742.4 mm. (15| 

Hi? 

1.3839 

(18) 

49.5" 

at 

TIB mm. (16) 

- 1.3860 

(22) 

4^50" 


(17) 

-17.8 

Ho 

1.38686 

(1) 


[iSee olio l-tAlero-imelhylpfopane (3:7135).] 


Bimiy ayitami of C with other org. cpdi. — For f.p./eompii. data of mixta, of C with 
CCa 4 (3:6100) (23) (13), with n^butyl ehloride (3:7160) (19), with n4)utyl bromide (19), 
or with iaobiityl bromide (10) eee indie, refa. 

C with MeOH (1:6120) fnrma a cniiat.-boi]g. mixt., b.p. 43.75°, eontg. 90% C (24); C 
with formie acid (1:1005) forma a eoiiat.-boilg. mixt, b.p. 50.0°, eontg. 88S% C (3); C 
with CSi forma a conBt.-boilg. mixt, b.p. 43.3°, eontg. 37% C (25). — Note that C ^vea no 
aaeotrape with ler-BuOH (1 : 6140) (9). 

Prepnitttim of C, (For prepn. of 6 from ler-BuOH (1 :0140) with eone. HC3 (3 vob.) 
by ahahing in cold (eapee. in piea. of CaCIt) (78-88% yield (26)) or by dktOlatliin (naing 
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7*4 pte. by wt. eone. HGH) (94% ykld (27)), or with dil. aq* HQ (lB-90 M) is pnt. of 
iaoig. halide oat. (28) aee indio. lefa.] 

IFor prapn. of C from ter-BuOH (1:6140) with dry HQ gaa in odd (1) (29), with HQ 
gaa in pm. of pyridine at elevated temp, (aome iaobutyl ohleride (3:7136) ia alao formed 
(30)); with PCU (31), PCb + ZaGh (92% yield (32)), FC1« (33) (34), FQ| + ZiiC3i 
(85% ytdd (32)), or exeeae Aids (35); with oxalyl (di)chloride (3:50M) (36) or with 
triohloromethyl cUonifoniiate (di^oagene) (3; 5616) (20) aee indie, refa.] 

C can alao be obtained from various iaobutyl opda. (see following paragraphs), but it 
most be oonstantly kept in mind that reactna. of thiB type involve the equilibrium between 
C, isobutylene, and iaobutyl ohloride, and the proportiona of the two halidea may vaiy 
widely according to particular conditions; for some types of utiliiatjon, however, such a 
mixture may aerve juat aa well aa pure C. 

[For prepn. of C from 2-methylpTopane (iaobutane) with Qg see (37) (38) (39); from 
isobutene with HQ gas (40) (41) (4) (18), with cone. aq. HQ (42) (43) (44), with HQ 
gas + AlCAa at -SO" (45), with HQ gaa + cat. (46), from tech, cracked gas (contg. iso- 
butylene) with HQ (47) (^) (49) (57), with chloromethyl methyl ether (3:7085) -f HgQs 
(otto prods, are also formed (50)), or even with Qg (otto prods, also formed) (51) (52) 
(53) see indie, refs.] 

[For prepn. of C from l-chloro-2-metbylpropBne (iaobutyl chloride) (3:7135) by hlg. 
at 306° (8% C (54)), or passing vapor over BaClg at 380-400° (40% C (55)), or over suitable 
cat. at ixjfy as directed (56); from iaobutyl iodide with IQ (58); from iaobutylamine with 
NOQ in xylene at —15° (59); from iaobutyl alcohol (1:6165) with HGl gas (60) cf. (1), 
with HGl gas over AlgOi at 420° (61), or with PGU + ZnClg (62) sec indie, refs.] 

[For formn. of C from 2-chloro-2-methylbutaiie (fer-nmyl chloride) (3:7220) by cleavage 
with AlQi (35) or with anhydrous HF at 0° (10-17% yield (17)) see indie, refs.] 

PyralyBia of £. |C on suitable htg. dec. into iaobutylcne + HCl; this begins to occur at 
300° even in abeenoe of cat. (63) (for study of equilibria involvrd see (4) (18)); for study 
of reactn. over ThOi at 100° (64), over pumice at 400-500° (65), or over activated carbon 
contg. 1-2% KOH (dehalogcnation is 10.8% at 375°, 51% at 400° (66)) see indie, refs. — 
Note that C passed over activated carbon at 400° in pres, of Hi is 51% dehalogenated but 
the isobutylene ia not reduced (67).] 

Further halogenatioa of G. [C in liq. phase with Qs in light gives (68) a mixt. of chlorina- 
tion prods, oontg. approx. 37% ],2,3-trichioro-2-methyLpropane (3:5885) -|- 25% 1,1,2- 
tricbloro-2-rocthylpropane (3:5710) + 21% l,l,2,3-tctrii^oro-2-methyipropBne (3:6165) 
+ 10% l,2-dicUoro-2inethylpropane (3:7430) + 6% l|2,3-trichlorD-2-(chloroniethy])- 
propane (3:6335) + a trace of l,l,l,2-tctrach)idro-2-methylpropBne (3:4725). — C in 
vapor phase under reduced press, with Cla in u.v. liglit or in dark electric discharge (69) or 
C with SbQfi (1 mole) with cooling (34) gives l,2-<lichloro-2-methylpropBnG (3:7430).] 

C with Bn in pres, of Fe (70) or in liq. dOg at room temp, for 14 to. (100% yield (72)) 
evolvea HQ and gives l,2-dibromo-2-inetbylbuUDe (isobutylene dibiomide) [^il. 1-127, 
Ii-(41),lr(90)],b.p. 149.0°. 

Brartkai of the halog^ stom of & The tertiary chlorine atom of C is veiy reactive 
and therefore readily hydrolysed or aloohdised. ^G on shaking with aq. for 24 to. at 
room temp. (6) or C on reduxing with 2 vols. aq. for 8 to. (71% hydrolysis (72)) yielils 
trr-BoOH (1:6140); note rate of hydrolyria of C ia greater in pure aq. than in 5% aq. 
NaiOO^ (72); for use of this facile hy^ysis in removal of C from iaobutyl ebloride (3:7135) 
see under latter). [For details of studies of kmetics of hydrol. of C under various droum- 
Btanoes, e.g., in aq. ale., aee (73) (74) (75) (6) (11); in fonnio acid (14) (77) (78).] [For 
use hi prepn. of rsr-butyl ale. (1 :6140) see (79).] 

[C (2 motes) in ether shaken with A^Q)} (1 mole) givM (35% yield (114)} di4er-butyl 
etiier, b.p. 106.6-10r, - 0.7668, » 1.3949 (114).] 



uqmosims i;f<iu 




^ ^ in the preMnoe of msO uata, AlOi^exchangw baloiMi with nwetito H atev ol 

oertab bydmarboiu; e.f., C with 2,8Kil]iietfa7lbuta]tt <1 :SS15) + AlCb 
at room temp, giva (21% yield (112)) 2KdaoiT)-2,MiBieth3dtmt^ (8:7200); C with 2,2ft- 
trimetfayibotane (1:8544) + AlOli ehaken for 80-45 wconde glvee (16% yield {112)) 
8-ehloro-2,2,S-triin0thylb^ (3:4020); for other examples eee {112|.| 

^ also imdergoea alooholyaia: e.g., C shaken with equal voL 50 mole % MeOHfor several 
days (74) (11) seps. a non-aq. phase of ler-butyl methyl ether (1:7B30), b.p. 56*; 6 with 
EtOH gives (11) ter-butyl ethyl ether (1:7860), b.p. 73*; for study of thb e«|uilibrium and 
deto. of these ethers see (11).] 

[For rate of reactn. of C with KI m acetone at 60* see (80); for reactn, of C with Ga 
formate yielding (77) (78) Isr^butyl formate (] :3033), b.p. 83*, eee indk. refs.; for oomr. of 
C to eaters by htg. with alkali salt of a suitable acid under press, at 125-225* in praa of 
Cu and the USB of this reactn. in sepn. of C from less reactive chlorine epds. see (81 ).] 

^ readily condenses with srom. hydrocatbons and phenols: e.g., C with Al/Hg + CfHs 
gives (74.6% yield (100)) or C with GeHe + AlClj gives (yields: 69% (82), 60% (88» 
(62) (1) mainly ter-butylbeniene (1:7460), b.p. 168.8*, often accompanied by aon fh 
(di4sr-butyl)beDaeike, crysL from ale., m.p. 77* (82); tl^ same condensation can also be 
Reeled in anhydrous HGl at 235* under press. (88% yield (84)) or in anhydroua AF 
(yield: 60% di- + 10% mono- (86)). — C with toluene + AlCla gives holh p-ter-butyl- 
ioluene and fn-for-butyltoluene (in ratio of 30-36/65^70, reap. (86)) but G with toluene 
in nnhyd. HCl or IlF (85) (22) cf. (113) gives exclusively (84) p-kr-butyltoluene, b.p. 188^ 
189* ,n|? » 1.4930 (84). — For reactn. of C with naphthalene + AlCb (87) or Al/Hg (109) 
or G with ?rH!ymene + AlCh (88) see indie, refs.) 

[G with phenol (1 : 1420) in anhyd. HF gives (85% yield (89)) p^er-butylphenol (1 : 1510) ; 
G with 5-napbthol (1 ; 1540) -|- AlCla gives (90) 4-(Cer-butyl)naphthol-2, m.p. 102* (90), — 
G with anisole (1:7445) + ZnFi gives (30.6% yield (01)) p^er-butylanuole, but C does 
not react with anisole + A1F| or with furan + ZnFa (91).j 
|C with acetanilide -|- AlCla in ethylene didiloiide at — 10* gives (93% yield) iV-aoetyl- 
p-^butylaniline (111).] 

G under proper oonditians gives the corresponding BMgCl epd.: e.g., G with Mg in dry 
ether as directed gives (yields; 80% (92), 62% (93), 60% (05)) cf, (94) ter-BuMgCl; this 
RMgCl cpd. undergoes the usual reactions (see also below under O’s) including the foh< 
lowing: fer-BuMgCl with Oa below 0* gives (80% 3 ield (95)) kr-BuOH (1 : 6140) q.v.; with 
acetyl chlorido (1 mole) in CaHa gives (40-54% yield (02)) ter-butyl methyl ketone ^ana- 
cokme) (1:6425) (note, however, that ter-BuMgCl with excess acetyl chloride takes a 
different course (97) and that with various other ac 3 d halides the reducing action of the 
ter-BuMgCl becomes conspicuous cf. (08) (99) (100)); G with ethyl chlorofonnate (3:7206) 
or diethyl carbonate (1 :3L50) gives (56% yield (92)) ethyl trimethylacetate (ethyl pivalate) 
(1.8117}; with G itself to give (10% yield (96)) hexamethylethane (1:7090). 

G reacts with other RMgX cpda. in conventional fashion; e.g., C with MeMgQ gives 
(42-50% yidd (108)) tctramethylmethane (neopentane) (1:8499); G with n-FrM^r in 
ether + HgCli gives (yield 21% (101), 20% (110)) 2,2-dlmethylpentBiie (1:8543); the 
numerous other reactions of kr-BuMgCl cannot be reviewed here. 

[For reactn. of C with EtaZn and numerous homolop see (102).] 


ID ttr-Butyl fllGOhid {1:6140): m.p. 25.6*, b.p. 82.5*. [From C by shaking with aq* 
for 24 hrs* at room temp. (6)i or on refluxing with 2 vols. aq. for 8 hrs. (72), neutrabs- 
ing with NssGOft, salting out the alcohol with NaCl, drying over anhyd. NaiCOi, and 
distiUiiig.] 

0 uld (plnlic uU) m.p. b.p. 163^-164*. [hoA C by 
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SSg 

eowmon to tar-BuMgCI (no above) and leMtn. of latter mthdiyCXlt fyieUi baaed 
onC, 78% CB2). 62% (93), 42A% (17)) (94).] 

0 Umeftyksstic lailiilB (piviknilide): m.p. 132-133*^ u.c. (103), 132.6-133" (17). 
[From C by oonv. to <«f-BuMgCl (boo above) and reactn. of latter with phenyl iso- 
Qyanatein dry ether (17) (103) |104).| 

(D TrimethyliGeto-^-toliii^de (pivilo-^-tohiidide): m.p. 113-120” u.o. (103). [From 
C by conversion to for-BuMgCl (ace above) and reactn. of latter with p-tolyl iaocyanate 
in dry ether (103).] 

O Idnuth^aceto-a-naiihthalide (pivalo-o-ntphthalide); m.p. 146-147" u.c. (103). 
[From Cl by conversion to ter-BuMgCl (see above) and reactn. of latter with eenaphthy] 
isocyanate in dry ether (103).] 

— fcr-Butyl mercuric diloride; long ndls. from aq. acetone as directed (105), m.p. 
122-123" dec. (105). [From to^BuMgCl with HgCh (105).] 

S-fcr-Butyluothiourea picrate: m.p. 160-161" (106). [From Cl with thiourea on 

htg. in ale. followed by conversion of the resultant hydrochloride to picrate (106); 
note, however, that, because of the lability of the ter-butyl radtcal, reactions carried 
out in MeOH or EtOH may give tlie corresp. 8-mHiiylisothiourpa picrate, m.p. 224", or 
5-ethylisothiourea picrate, m.p. 188”, and this definitely occurs (107) starting with 
ler-butyl iodide.] 

//-(fer-Butyl)jihthalifflide: unreported. 

rer-But^l 2,4,6-triiodophenyl ether: unreported. 

ter-Butyl a-naphihyl ether: unreported. 

— fer-Butyl /S-napfathyl ether; unreported. 
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ColorleSB mobile liq. with shiup and penetrating odor. — Note that ordinary samples of 
C may (according to their method of preparation) contain more or less PCla (b.p. 75.95” at 
700 mm.), POCla (b.p. 107.2^ at 700 mm.), SOCb (b.p. 78.8"), AcOH (b.p. 118.2”), AcjO 
(b.p. 140.0"), or various aoetylated derivs. d phosphorous acid (if present in large amt. the 
last in part form a white ppt. on long stdg.), removal of which is difficult; the presence of 
these impurities doubtless accounts for various instances of abnormally liigh b.p.'s cf . (7)» — 
C may be freed from dissolved HCl and from AcOH by distn. with dimethylaniline (13) or 
by treatment with powdered basic oxides, hydroxides, carbonates, etc. (14). 

PREPARATION OF C 

C can be prepared from various sources with a wide variety of reagents; examples of the 
more important types of oombinatiDnB are given below grouped under indicated subhead- 
ingB. It must also be recognised that many other processes (notably for manufacture of 
AoiO) involve the formation of C but imm^iately utilise it without separate isolation; 
these cannot be included here. 

nrepantlca of C from AcOH. [For prepn. of C from AcOH with PCb (79% yield (20)) 
(15) (10) (7) (17) under press, at 80" (yield 100% (18)) or in AcsO (85% yidd (19)) see 
indie, refs, (note particularly the formn. of AcsO and of AcO.P(OH )2 discussed in (17)); 
with POs + ZnCHs (90% vidd) see (20); with PC1» (80% yield (20)) (21) aee indie, refs.; 
with FOCla (22) (23) aee indie, refs.; with PA + HQ gas at 0" see (24) (25); with P + Cls 
in POCIi see (26).] 

(For prepn. of 6 from AcOH with SOCSs (46% yield (20)), with BiCU + GI 2 at -4" in 
pm. of Fe (95.5% yield (27)], with CtfiOsH (20-26% yield (28)}; with sodium chloro- 
BUtfOnate |29) in pres, of NaOl or NbiSiOt (30) (31), or with SiCU in toluene (857o yidd 
(82)), see indie, refs.] 

[For prepn. of C from AcOH with COCh (3 : 5000) at 110-120" (33) in vapor phase at 160" 
over MgC3f on diatomaceous earth (34) cf. (35) (36); with an aiylaulfoohloride such as 
p^oiuenesulfoDyl chloride + NaQ (30); with another org. acid chloride such as chloroacetyl 
oUoridfi (3:6235) (37), dichloroacetyl chloride (3:5290) (38), or benaoyl chloride (3:6240j 
(yidd 85^% (39), 7D% (42)] (40) (41); with bensotriehliHide (3:6540) (90% yield (42)) 
see indie, refs.] 

Mpuitloa of C tram salts of acotk acid. (For prepn. of C from NaOAc (or other 
nmtaflicBoeiates] wUh FOCas (48) (44);with SOaCIi (45) (46); with sodium cUorosuiroDate 
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{29| ef. (SOI; i?Hh fliCU {47> (4B|; with ODQs At W” under trifh p^ohMoe- 

gidfoeyl ddoride with tauoyl diloride (a;BM 0 ) 149} vee itidio. zeCs.; from KaOW 
BU90|| ocunpd. with CU see (51).] 

Prepemdoa qf C from acetic aiihydfide, [Few propn. of C from AeiO (1:1016) wiaf<2|| 
(52); with dry HGl gu at 100” (52) or in oontmuoufl prooeaa at 86 - 0 (F (23% yield (63)} or 
luder 13r42 atm. pren. ( 100 % yield (54)); with PCb (15); with PCU ( 21 ); with 60% at 
20-25'' (SOft being evolved) (55)j or with sodium chlorosulfonate (20) aee indie. lob.] 

[For prepn. of C from AojO (1:1015) with phosgene (3:6000) + eat. ( 66 ); with beiiao||d 
ebloride (3:6240) (77% yield (42)) (41) (40); with oxalyl (di)ehl 0 iide (3:6060) (80^15% 
yield (67)); with benacHtrichloride (3:6540) + ZnCb (33% yield ( 68 )); wiili ben^ cfal^ 

ride (3:8i^) + cat. (50) see indie, refs.; for formn. of Cae by-prod, from reactn. of ethltaae 

with Oi in AqiO sro (60).] 

Frepantion of C from methyl chloride. [For prepn. of Cl from CH|C1 (3: 7006) with GO 
at 70(^^” over pumice oont^ sodium metaphosphaie (61) or with CO, CXX2|, or (XB at 
700-900” in pres, of metallic cat. (62) see indie, r^s.] 

Preparation of C from miaceUaneoua sources. [For prepn. of Cl from l,l,l-4riddon>- 
ethane (methylcfaloroform) (3:5065) by partial cat. hydrolysis (63) (64); from keieiie + 
liq. HCl (65) or with HQ gas over activated carbon at 100 ” ( 100 % yidd ( 66 )); from ethyl, 
isobutyl, isoamyl, beniyl, phenyl, or p-tdyl acetates with (67); from Mhloroethjd 
acetate (3:7626) (OS) (69) or ai,^chloroethyl acetate (69) with ZnQa ( 68 ) or over pomiee 
at 260-300” (69); from ^bromcHKi/S-dichlorovinyl ethyl ether with AcOH (70); from aiOBlyl 
bromide with HQ gas at ord. temp. (71); from J^pJV-diacetylaniline (diacetanilide) with 
HQ gas at 160-170” (72); from diacetyl sulfite (see below) with SOGls (73) see indiOr nfi.] 

PYROLYSIS OF C 

[C in alMeniie of cat. is .table to beat tq) to at least 450’ r74|. —6 paawd at 7D0-8S0* 
over hot Ft wire gives ethylene + CO +HQ (75), but at 400” over Ft on pumice pves (74) 
45% MeQ (3 :7005) + 49% CO + 5% H|. - C over Gu filings at 350” ia partially de- 
composed yielding (74) MeQ (3:7005) + CO + COz + Hs + dehydroacetic acid (1:0700) 
+ acetone. — C over &Qs on pumice at 400” gives (74) HQ + dehydroacetic acid (1 : 0700) 
+ gas mixt. contg. 87% COj + 4 % CO + 2 % H*. — C over Ni at 420” givee (76) HQ + 
gu mixt. oontg. 62% CO + 32% H 3 . — For studies on pyrdysis of C over AlA, Cu^CIs, 
CuO, Ni, etc., see (74).] 

REACTIONS OF C WITH INORGANIC REAGENTS 

Raacthm of £ with H 20 (hydrolysis). C reacts violently with aq. hydrolyihig to A 0 OH 
(1:1010) +HQ (for kinetic studies see (77)); for use of t^reactn. in volumetriodetn. of 
H 3 O in org. liquids see (185) (78). — Because of its ease of reactn. with aq. C is widdy 
OE^ for c^ensations, ring dosures, etc. 

w— BU flu of c with NHi and gimOaf epds. C with cold cone. aq. NH 4 OH (16) or C with 
liq. NHj (79) gives (yields: 77% (16), 88 % (70)) seetamide, very sol. aq., m.p. 8 U”, 
b.p. 222” Oieat leerystd. from dry AcOEt by addn. of dry ether). 

IHk direct naetion of C with NH 3 OH (or its salts) seems to be unroported, but the 
presuniable prod., via., N-aoetylhydroxylamine (acethydroxainic add) [Beil. 11-187, 1I|- 
(85), Il2-(184)], very eas. sd. aq. or ale., insd. ether, cryst. from EtOAe, m.p. anhydrous 
89”, contg. Crystal aq. 57”, has been obtd. indirectly.] 

[The direct reactn. of 6 with hydrasine hydrate, NH1.NH9.HsO, seems to be unreported, 
but the presomablB prod., via., acethydraaids (aoetylhydiaaine) [Bed. 11-191, 
llr(185)( ndla: from ale., m.p. 6 r, haa been obtd. by indiieet meana.] 
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ACETYL CHLORIDE 
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Roictton of fi wUli hilogens. [C with Qs in GCU in light (80) or in pno. of b (82) gim 
mainly diloroaoetyl diloride (3:8235); for study of mechaiuBm of cUarination see |81}; 
for influenoe of C on chlorination of AoOH or AqiO see (82), on hrominatian of AoOH see 
«fi8)J 

[Eor studies d C with Brt see (84) (85) (86).] 

Reaction of C with inorganic adds. |C with dry HBr gas for 2 hn. gives (80% ^d 
(87)) acetyl bromide [Bed. 11-174, Ili-(79), llr(176)], b.p. 76.7” at 760 mm., - 
1.6625, nif'* = 1.45370; for details on this equilibrium see (88).] 

[C with 3 pts. dry HI in the cold gives (70% yield (87)) (89) acetyl iodide [Beil. 11-174, 
lli-(80), ll2-(177)], b.p. 104-106'' at 735 mm. (89) (for studies of use of Acl in splitting 
of aliphatic ethers (90) or in addn. to unsatd. hydrocarbons (91) sec indie, refs.).] 

[C with cold cone. H 28 O 4 (1 mole) forms a mol. cpd. (88) (92) which can even be obtd. 
in cryat. form (92); this cpd. loses HQ only upon htg. (88) (92), and the residual acetyl 
hydrogen sulfate [Beil. 11-170, lIi-(78), ll2-(]74)] which might be expected is transformed 
into sulfoacetic acid and other prods. ( 02 ). — C with nitrosylsulfuric acid in CCI 4 evolves 
NOQ and yields acetyl HSO 4 which rapidly changes to sulfoacetic acid (93).] 

{C with QSOiH stood for several days (94) (95) evdves HCl and forms the transient 
acetyl sutfonyl chloride, GHa.CO.O.S02Q; above 45“ this intermediate rearr. to sulfoaoetyl 
chloride which with water hydrolyzes to sulfoacetic acid; C with QCOsH at 60-140“ 
however, also undergoes condensation involving 4 moles of C with cvoln. of HCl and 
fotinn. of an acid chloride which on hydrolysis with aq. gives (37o yi<dd (94)) a monobasic 
add of compn. C 8 H 8 O 4 [Beil. XVI11-412], m.p. 99°, which is either 2,6-dimpthylpyrone4- 
carboxylic acid-3 or 2-methylpyrone-l,4-acetic acid-^ (96); note that this acid is isomeric 
with but distinct from deh>'droaoptic acid (1:0700), m.p. 109“. — Note also that C in 
AcOH boOed with eonc. H 2 HO 4 gives (97) traces of 2,6-dimethylpyronr.] 

[C with solid H 3 O 2 (0.6 male) yields (98) about 60% ocotyl hydrogen peroxide (peracetic 
acid) [Beil. 11-169, lIi-(78), 1T2-(174)] accompanied by some diacetyl peroxide [Beil. 11-170, 
IIi-(78),llr(174)].— 6 with liq.HsH yields (99) '‘dithioacetic acid anhydride,” (CH 3 .CS) 2 S, 
white cryst., m.p. 225° (99); note that, although neither C nor Ac^O separately treated 
with HiS gas shows any appreciable reaction, yet AC 2 O contg. 2% C alworbs H 2 S giving 
(70% yield ( 100 )) thiolacctio acid [Beil. 11-230, Ui-(lOl), IIr-(208)], CH 3 .CO.SH, b.p. 93“. 

(4 moles) with HsSs + ZnClj yields (JOl) diacetyl trisulfide.] 

Reaction of C with salts of inorganic adds. [C with metal oxides in CHCb at —60 to 
-20° yields ( 102 ) the corresp. metallic chlorides. — C with SbjSa at 300-350° (103) or 
with K 38 (104) gives diacetyl sulfide [Beil. 11-232], b.p. 120“. -C with PbSQa gives (Ti) 
diaoetyl sulfite which with 8 OCI 2 gives C + SOs [12). 

|C (6 pts.) with KNO 9 (first fused, then powdered) (1 pt.) (105) or C with Pb(NOi)a 
(106) gives mainly (yields: 81-85% {10.5), 58% (106)) acetic anhydride (1:1015).] 

[C with NaNa in di-isoamyl ether stood overnight (108) (109), then wanned at 60-70“ 
evolves N 3 and gives ( 86 % yield (107)) methyl isocyanate [Beil. IV-77, IVi-(337), IVr 
(578)], b.p. 27.4-27.8°; note, however, that C with NaNi in AcOH evolves Ni and gives 
(55-^% yield (110)) AT-metbylaoetamide, m.p. 27-28°, b.p. 202-204° (presumably by 
deavgge of the CH 3 NGO and acetylation of the MeNHa)*] 

[C with NaHFz in AciO (111), with KF in AcOH (41) (42), AgF (112), ZnFi (112) (113), 
HgFs (114), CgHBHgF (115), SbFi (112) (116), or AsFi (112) gives (yields: 132% on C or 
66% on NaHFs (111), 76% (41) (42), 40% (113), 30.8% (116)) acetyl fluoride, b.p. 20h° 
at 770 mm.] 

[Cwith AlClain eSaat -10° gives (117)amol.opd., 6. AlQa, as a pale yel. gummy mass; 
C with Aias-EtsO gives EtOAc (70% yield (118)) +EtCl (3:7015) + AICI3. —C (Imole) 
with AlCla (6 moles) in CHQa gives (124) (CHbC 0)3.CH.CC12.0.A1G1 s (126) wUoh with 
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aq. yidda (134) (126) aMf^daoetoiie (1 : 1^). Note eJao tbat C fonne other mAo^pm 
oomidexM: e.g., C.BC1| (119), &BFi (119), &SbCU (119) (for use of these in splittiag ot 
ethers see (119)).] 

[C with 2 pta. sublimed FbC2i in GSa for 24 hra. gives (small yield (120)} (Uydroaoetio 
add (1:0700).] 

[C with Cal] in s.t. at 70-75° for 120 his. gives (121) acetyl iodide (see above under HI).) 

Raidlan of C with esters of inorganic adds. [C with M(d304 (1 mole) + trace of ZnClb 
at 140-150° evolves HCl and gives (20-25% yield (122); dimeth^ sulfoaoetate, b.p. 156* 
156° at 20-22 mm. (122). — C + di-firpropyl sulfite + trace ZnCl] at 170-200° gives (90% 
yield (123)) n^propyl acetate (1:3075).] 

Reaction of C with metala. |C in excess with metallic Zn gives a solid of compn. CisHigOi 
(126), now (127) thought to be 3,0<Liacetyl-5,6-dunethyldecatetraeDe-3,4,6,7-diotie-2,9.— 
C with metallic Zn in dry ether yields (128) KtOAc (1:3015) and AoOH (1:1010).~C 
with metallic Zn in dry dioxane (1:6400) gives (85% yield (128)) (129) eth 3 dene glyod 
diaeetate (1 : 3511). — C with CuH evolves Hs and gives (130) cf. (131) EtOAc (1:3015) + 
ethylidene diaeetate (1:3383).] 

REACTIONS OF C WITH ORGANIC REAGENTS 
RcAcmoNS OF C WITH Hydrocarbons 

Reactions of C with alkanes. [C with n-butanp (or isobutane) + AlCls at 60” for 15 
hrs. under press, gives (small yield (132)) isobutyl methyl ketone (1:5430). — C with 
n-pentane + AlCli at 15° at ord. press, gives (10% yield (133)) (134) 2,3-dimethylpenta- 
none-4 (unaym.-isopropyl-methyl-acetone) [Beil. 1-703, Ii-(360)], b.p. 135-136° (oxime, 
b.p. 101-105° at 20 mm., semicarbazone, m.p. 114° (133)) accompanied (134) by some 
2,3-dimethylpenteD-3-one-2 (un8p7a.-iBopropyiidene-methyl-acelone) [Beil, la- (796)] (cor- 
resp. semicarbazone, m.p. 192.5° (134)). — C with rirhexane + AlCl] in similar fashion 
give8(7%yie]d (135)) (134) 8-ethyl-^inethylpentanone-4(unsyr/t.-cthyl-iBopropyl-aoetone) 
[Beil. 1-70^, b.p. 154-155° (semicarbazone, m.p. 120° (135)) accompanied by a little 3- 
etliyl-2^ethylpcnten-2-cHie4 (u/My?».-cthyl-isopropylidene-acetDne), b.p. 177-178° (semi- 
carbosone, m.p. 220° (135).] 

Reactjons trf C with alkanes. |C in the pres, of suitable cat. can add to olefin linlmg Ba 
forming halogenated ketones: e.g., C with ethylene H- AlCl] at 0° (137) (138) or C 
ethylene over activated carbon at 100° and 50 atm. (139) gives (yields :_53% (136), 83% 
(137)) (138) cf. (60) ^-chlorocthyi methyl ketone (3:7640) (note that C + ethylene + 
AlCl] in CS], latter subsequently replaced by ObH], goes further yielding (140) bensyl- 
acetone [Beil. Vll-314, VIIi-(167)], b.p. 235°). — For studies of analogous cat. addn. of 
C to 2-methylbutene-2, 2,3-dimethylbuteiic-2, and 2-methylhexeDe-2 see (141).] 

Reictions of C with alkynes. |C in the pres, of suitable cat. can also odd to a triple 
unsatd. linkage yielding olefinir rUoroketones: r.g., 0 with acetylene + Alda at 15° (142) 
(143) or other oat. (143) gives (25% yield (142)) ^-chlorovinyl methyl ketone, b.p. 35^° 
at 12 mm. (143). — C with butyne-l (ethylacetylenc) -|- SnCU gives (144) 4-ddQrohezen- 
3H)ne-2, b.p. 46-63° at 10 mm., = 1.0073, np = 1.4906 (144); for analogous leaetions 
with pentyne-1, hexyne-1, hexyne-3, heptyne-1, octyne-4, decyne-5, and dodeome-fi 
together with coiresp. constants of prods, see (144).] 

Rttction of C with cyclopmffins (cycloalkanes). |C in the pres, of AlCli also eondenses 
with cydoalkanes eliminating HCl; e.g., C (1.9 moles) -}- cyclopentane (1:8400) (5.4 
moles) + Aid] (2.2 moles) at 0°give8 (145) cyclopentyl methyl ketone (ooetylcyclcpentane), 
b.p. 160.5-160.6° at 760 mm., Uii >■ 0.0172, n *0 1.44351 (145) (semicarbasone, m.p. 
142-143° (145)); C + methylcydopentiine (1:8403) + Alda siii^rly (pves {145) 1- 
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methgifkycdopei^y^ ttiethyl ketone (l^Metyktawtliyleydapanta BeeompBoied b; 
Bome l-OMtiqrl^yolop 6 iiteii-l-yl -2 metbyl ketone (l-«N)e^ 2 'ttethyl^opeoteiie-l] < 9 ae 
below).] 

|C in the pree. of AlCU abo oondenBee mth cydioheaDe, but here the reacfion invotvee 
in addn. a duniB from a 6 -ineinbered to h-membered ring: e.g., C with cyclohexane (1 : B405) 
+ AlGb gives (136) (146) (147) (148) l-ffiethylpyolopentyl -2 methyl ketone (l-oioetyl- 2 ^ 
methyh^clopentaxie)) b.p. 167-168° at 759 mm., » 0.8976, np «> 1.4404 (semieeTba^ 
sons, m.p. 162.5-163” (148), 158” (146); p-nitrophenylhydnione, m.p. 102.5” (148)), ao- 
eompanied under certain draumstancee (135) by l-methyloydopenten-l-yl-2 methyl 
ketone (l^aoetyl-2-methylcyclopentene-l), b.p. 185-187” (135) -(oxime, m.p. 85^.5” 
(148), p-nitrophenylbydiBSone, m.p, 162” (148), Bemioarbasone, m.p. 221” (148), 220” (135)); 
note that various hydrocarbon by-products are also fonined. — C + methylcyclohexane 
(hexahydrotoluene) (1:8410) + AlGli at room tonp. similarly gives (149) l-aeBtyl-2,3- 
dimethyliyelopentaiie, b.p. 182-184” at 754 mm., D 20 * 0.8969, no ^ 1-44551 (semi- 
oaibaaone, m.p. 152”) (149).] 

Reaetum of C with cycloalkenes. |C in the pres, of suitable cat. odda to unsutd. linkages 
of oydoalkenes: e.g., C with cydopentene (1:8037) + Aldi (2 moles) in cyclohexane at 
—15” gives (50% yield (150)) cydopentyl methyl ketone (l-acetylcyclopentane) (for 
constants see above under C + cydopentonc); note, however, that C + cydopentene 
(1:8037) + Aids at -14” in CSs (the latter being subsequently replaced by b^ene) 
gives (140) l-aoetyl-3-phenylcydopentane (note rearr.).] 

[C with cydohexene (1:^0) + Aids (2 moles) in cyclohexane gives (53% yield (150)) 
cydoheayl methyl ketone (l-aoetylcydohexane) VII-22, Vlli-(]6)]. ^ C with cyclo- 
hexene (1:8070) + Alda (1 mole) in CSa gives (21% yield (151)) (152) cydohexen-l-yl-1 
methyl ketone (l-scetylcydohexene-l) (tetrahydroacet^cnone) [Beil. V11-5B, Vlli-(49)], 
b.p. 201-202”, 24 ^ = 0.9655, no « 1.4881 (oxime, m.p. 99”, 8emicnrbazunc,m.p. 220-221”). 
— C with cydohexene (1:8070) + AlC^h in CSa at -15” gives by addn. a prixl. supposed 
(153) to be 2-chlorocydohBxyl-l methyl ketone (since it can be converted by loss of HCl 
to tetfahydniaoetophenone (above)) but which when reacted with GcHe + AlCla gives 
(140) 4-phBnylcydohexyl-l methyl ketone (l-aoetyl-4-pheDyicyGlohexane); in just which 
phase rearr. occurs has not been established with certainty.] 

Rosetioa of C with aromatic hydrocarbons. C with aromatic hydrocarbons in tiie 
presence of various cat. (notably AlCU) evolves HCl and yields aryl methyl ketones; 
examples arc dted in the following paragraphs. 

[C with C|Hb + AlCU (154) in CSs (156) gjves (70% yield (165)) methyl phenyl ketone 
(aoetophenane) (1:5615) accompanied by a little l, 3 -diphenylbuien- 2 -onp-l (dypnone) 
d. (155); for study of relative rea^vity in this sense of AcF, AcCl, AcBr, and Acl sec (111); 
for study of influence of other cat., e.g., FeCU (156) (157), TICU (158), 2rCU (159), UCI 4 
(160), Beds (161), A1 powder (162) or Cr powder (163), or for study of effect of various 
BOlventa with AlCU (164) aee indie, refs.] 

(C witb toluene + AlCU gives (70% yield (165)) (166) methyl jMidiyl ketone (1:5530); 
for study of use of BeCU (80% yield (161)) or d 39 other mcti^c chlorides (167) (168) 
aae indie, refs. — For leactn. d C + Alda with a long series d homdogous monoalkyl- 
bensenes see (160) (170), with p-cymene (1:7505) see (171); many other, similar eases 
oaimfit be included here.] 

|C with naphthalene (1 : 7200) + AlCSa in C 8 | gives a mixt. (75% yield (172)) comprising 
60^% 1-aeetylnapfathalene (1:6600) + 15-20% 24oetyliiaphtliii]ene ( 1 : 5153 ). —C 
with l-oeihylnaiflitfaaleae (1:7600) + AICJU in nitrobenaene at -3° gives (173) d. (174) 
l-«eeto44BethyliiaphthBlene; C with 2 -inethylnaphthBlene (1:7605) + AlCU in nttro- 
benaene gives a mbit. (64% yield (175)) oompriBmg mainly 6 «»tyl- 2 -inethyhuphtba]cne 
aceoppanied by some 84 eetyl- 27 methyilnaphtbalene.I 
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(&irifbUiil« 9 i (1:7175) + AiaimCei(17B|«CA(imoT«(3fMdi:ae%|H«b 
79% (177)) 4«e9(]rlbipliai^ <PiilieD34a«etcipheB0iie) (1;U01>; mdcr aroiopiiate cnt 
dituHia C with UphBiqd + AlCli in CS| ghna (yieldi; 45% (175), 48% (178)) 4,f HlliMBt)4* 

(C with aeenaphtheDe (1:7225) + Al(3t in iiitrobeiueii& (179| or wiHi liq. HF (180) 
glvw (29% yiM (180)) l-oeetoaoenAphthene.] 

IFriedel-Cirafta coodeDBatioD can aho be carried cmt with 6 and hetenioydie B^iteiiu; 
e.g., C with thiophene -h SnCU in GA gives (7IM3% yield (181)) 2i«o^thiophttM 
(methyl 2-tliienyl ketone); C with thionaphthene + AlCb in GOi gives (30% yield (1B2)) 
3-aoet^thionaphthene.] 

Rbacteonb or C with Gboanic OH (or SH) GoHPomm (or Theib 
Metalug Debivahveb) 

RetcHons of t with alohhols. [C reacts with bIob. m general yielding the comsp. aeetates: 
e.g., C with MeOH (1:6120) yields methyl acetate (l:d006)i C with EtOH (1:0130) 
yieldB EtOAc (1 :a015]| etc.; for studies on rate of reactn. of C with EtOH in ether ( 1)5 ee 
with /B-chlorocthyl ale. in dioxane (182) (183), or with bensyl ale. or cydohexanot (132) 
see indie, refs.] — For use of C in quant, dkn. of OH groups in prim, and sec. ales, see (136) 
(187) (188) cf. (185). 

[Special interest, however, attaches to reaction of 6 with fcMdcohols: under ord. condi- 
Uons these react with C to exchange Cl for OH yielding alkyl chloride + AcOH ( 04 ., 
C + fcr-butyl ale. giving ter-BuQ + AcOH); note, therefore, that under special oonditiona 
C with ferHalcB. also gives the coneap. esters; e.g., C with tei^butyl ale. (1:6140) in dry 
ether + Mg (189) ( 100 ) or dimethylaniline (191) or in xylene with pyri^e (IflO) gives 
(yields: 98% (192), 63% (189), 63-68% (191), 45-55% (100)) fer-butyl acetate (1:3067); 
other ter-alcs. (189) and other acid chlorides (191) behave similarly.] 

[For reactn. of C with cellulose (or cotton) see (193) (104) (196); with polyoxymethyleneB 
see (196).] 

[C with mercaptans yields the corresp. thiolacetates: e.g., C with G 1 H 5 SH rives (80% 
yirid (107)) ethyl thiolacetatc, CHjGO.S.CsH 6 , b.p. 116-117°, ifi^ * 0.0755, n% » 14503 
1197).] 

ReactlonB of C with phenols. C can react with phenols in either or both of two modes: 
on one hand it can acctylate the phenolic OH yielding the corresp. phenol acetates, or in 
the pres, of suitable cat. or solvents it can condense with one or more of the nudegr H 
atoms yielding phenolic ketones. Furthermore the phenol acetates can more or less 
readily be cau^ to rearr. into phenolic ketones (Fries rearr. ) so that the cbenustiy of the 
two classes is closely related and so voluimnous that it cannot be given extensive disoosrion 
here. 

[C with phenol (1 : 1420] direcUy (198) (199) or in CcH. + Mg ( 200 ) gives (yields: 92% 
(aOO), 90% (109)) phenyl acetate (1:3571); other mono-, di-, and polyhy^c phenob 
behave analogoudy.] 

|C with phenol (1 : 1420) + FeCU in CSs (156) ( 201 ) or phenyl acetate (above) -I- AKli 
in rntrobensene at 20-25° for 24 hrs. (202) gives (yirids: 75% ( 202 ), 33% (201)) p-hydmy^ 
acetophenone (1 : 1527), m.p. 109° (for extensive review of the Fries rean. reactn. seC (203)); 
the corresp. analogous reactns. of C with other mono-, di-, and polyhydric phenob are 
legion and will not be cited here.] 

(For study of series of mol. cp^. of C with various benseneasophenob see (230).] 

RMclicn ol C with phenol ethers. With phenol ethers where no phenolic OH remains 
to mteefere C reacts in the pres, of suitable cat. in the Friedel-Crsfts sense: e.g. [D (2 meba} 
with methyl i^enyl ether (anbole) (1 : 7445) (1 mole) + AlGb (2 moles) gives (76% jW 
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(204)) (205) p-methoxyAOetophenone (p-acetylaliiiole) (1:6140); note thnt C + aninle 
^ not react in the piee. of or ZnFi (111)- ^ CountlesB audoBoua oottdeiiBatiQiiB of 
t with other phenol ethera cannot be diaeufleed heie|* 

Reaction of t wifh enola (or their metallic derlrativea), [The reaction of C with ethyl 
aoetoBcetate (1 : 1710) leads aooordinK to drcumatanoea to either or both of two very closely 
stmilar derivatives; one of these is ethyl C-acetylaoetoaoetate (ethyl j8-acetoxycrotonate) 
(A) [Beil. I1I-373, llli-(135), Illr(255)L b.p. 212-214° si. dec. (206), » 1.060 mi 

no » 1.4447 (207); the other is ethyl o-acetylacetoacetate (ethyl diaoetylacetate) (R) 
[Beil. III-75L IIlr(263), IIIs-(467)], b.p. 209-211“ (208), Dj® = 1.003 (207), nff - 1.4687 
(207); note that the latter (B) as liquid is 100% enolized |209| (210) and this prop, is used 
(211) for detn. of both A + B in their mixtures. — Note furthermore that the Chester (A) 
by suitable htg. (212) (213) (214) (215) (216) can be converted to the isomer (B).] 

|C with ethyl acetoacetate (1:1710) in pres, of p^iidinc |217| or C with its Na enolate 
in ether (219) or its Cu ennlatc in ether or CsHi (220) gives mainly the Dacetyl deriv. (A) 
(above); C! with ethyl sodioacetoacetate in ether (221) (222) (223) (226) or pet. ether (216) 
or with the Ca enolate in C^Hs (224) or C with ethyl acetoacetate + Mg in CsHe (226) 
(226) gives (yields: 65% (224), 46n52% (226)) ethyl diacetylscctatr (B above) (Cu enolate, 
m.p. 151“ (226)).] 

[For study of inOuence of C on rate of enolization of ethyl Metoacrlatc see (228); for 
formn. of ethyl O-acetylacctoacetate (isomer A above) from C + ketene diethylacetal 
(30% yield tof^her with other prods.) sec (220).] 

Reaction of t with acids or theii salts. |C on htg. with NaOAc or other metal salts of 
AcOH yields acetic anliydridc (1 : 1015) ; this rcactn. is well known and will not lie amplified 
here; C with salts of acids other than acetic gives in some cases the corresp. mixed anhydride, 
in others only the anhydride of ihe second acid. £.g., C (1 mole) with dry Na isovalerate 
(1 mole) gives at 120“ the mixed anhydride contg. 1 acetyl and 1 isovaleroyl radical (231); 
on the other hand, C with dry Na cinnomatc gives only cinnamic anhydride (231); many 
other examples arc known.] 

[C on htg. with AcOH under appropriate conditions (232) (233) (234) loses HCl giving 
good yields A^O (1 : 1015).] 

Note that C in AC 2 O behaves as a weak acid and can actually be titrated with NaOAc 
in AmO using methyl orange as indicator (235). 

Reaction of C with Amines (ob Their Debivativeb) 

Retetion of C with primary and aecondaty amines. C readily reacts with such amines 
to yield under oid. conditions the iV-iacetylated derivative; e.g., C with MeNHs gives N- 
methylacetamide [Beil. IV-58, lVj-(329), lVr(563)], veiy sol. aq., m.p. 27-28®, b.p. 206“; 
oountleBS other examples are known. Note that only 1 acetyl group is introduced into 
each amino group; also that C with a mixture of two amines gives mainly (or even exclu- 
sively) the JV-acetyl deriv. of tiie more negative accompanied by the hydrochloride of the 
more positive (236). See also below under Q’s. 

Raaction of C with tertiary amlnea. C (1 mole) with pyridine (1 mde) directly (237) 
(238) nr in GsHs |237| ppts. an addn. prod, (presumably i^-acetylpyridinium chloride), 
white ciyst. turning red in light, m.p. abt. 100®, alter darkening at 90®; for use of this epd. 
in cleavage of phenoljethere see (237). — For use of C H- pyridine in toluene as means of 
quant, detn. of OH groups sec (186). 

[C (1 mole) with Et»N (1 mole) in 10 vols. dry CA (239) or C in equal, vol. pyridine 
or picoline (238) yields dehydroocetio acid (1:0700), m.p. 200®.] 

[Note here also a novel method of intermolcGular dchydrohalogenation: e.g., 'CI with 
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bwt^l chloride (3:9868) + Et|N in dry ether ppta. BtiN>HOI and yields i240) a mixtr of 
■oetylketene (detene dimer) + laiiroylketene and oUier piode. -^Note further tlmt 
dehydroBcetio add (above) may be viewed as ketone tetramer, te fonnation from C wilb 
fiTHUiimes (above) may (241) involve preliminary formation aoeiylketene followed by 
Dida-Alder addn. with a second identical molecule to give dehydroaoetie add.] 

Eeactlon of C with other miacellaneoua nltrogenoui eyitenu. [C with diaaomeithoete 
in dry ether yields (242) diasoacetone (aoetyldiasomethane) [Bdl. Ii-(396), Ir(823)] 
yd. Mq., b.p. 49* at 13 mm. (242).] 

[C with onmea often is used to effect either dehydration to nitriles or Beckmann reafi. 
or both (for review see (243)).! 

[C with acetanilide refluxed for 7 hrs. gives (244) diphenylaoetanudinej other 
behave in analogous fashion (244). — However, C with acetanilide + AlCk in CS% (24S) 
or other inert solvent (246) gives Friedel-Crafts reactn. forming (57% yield (245)) p- 
(acetylsminolacetophenone [Beil. X1V48, XIVi-(366)), m.p. 166-167^] 

[C with thiosemicarbaside results in acetylation followed by dimination of HCL and ring 
closure yielding (247) (248) the hydrochloride, m.p. lid” (248), of 5-amini>-2*niethyl-l- 
thiodiasole^,4 [Ml. }bcvn-629]j m.p. 235* (248). — For study of reactn. of C with 
Schiff’s bases see (249).] 

Reaction of C with Various Obganohetaluc Compounds 

Reaction of C with Grignard reagents. [The normal reaction of C with 1 mole RMgX 
is to diminate MgXCl and yield the corresp ketone; e.g., C with EtMgBr in pica, of Cdda 
gives (46% yield (250)) ethyl methyl ketone (1:5405); in the presence of exoem RMgX, 
however (and sometimes without excess), the ketone may react further to yidd the oorresp, 
tertiary alcohol; e.g., C with CeH^MgRr gives 39% yield (251) dipheny^methyl-carbinol; 
couDtleaa other examples cannot be included here.) 

[Certain divergences from the al)ovp normal reaction have, however, now been recognised; 
these appear to be largdy a function of the particular types of RMgX emidoyed. E.g., 
C (0.5 mole) with bensyl MgCl (0.37 mole) in dry ether gives (instead of the expected 
phenylacetcme (1;5118)) 24% yield (252} of i>-mpthylacetopheDone (1:5524).] 
(Furthermore C with Grignard reagents derived from trrtisry alkyl halides is often 
reduced and the reactn. prod, then contaiiu (in addn. to the normal prods.) other material 
derived from the reduction prods. E.g., C (in excess) with ter^BuMgCl gives [40% yidd 

(253) (254)) ter-butyl methyl ketone (pinacolone) (1:5425); note, however, that further 
study (255) (266) (13) has shown the formation of numerous other prods, including 2- 
meihylpropane (isobutane), 2-iiiethylpropcnD-l (isobutylene), carbon monoxide, ethyl 
acetate, pinacolyl acetate, and mesityl oxide. — For study of reactn. of C with tef^AmMgCl 

(254) (13) and other fer-RMgX cpds. (254) sec indie, refs. — Note that even RMgX epds- 
from even primary halides may effert reduction; e.g., C with n^BuMgCl givoB (255) 13% 
hexaiiol-2 (1:6210) + 8%£lOH (1:6130).] 

[Note also that C with 2,4,6-trimcthylbenzyl MgBr (mesityl MgBr) gives (257) mesitylenc 
but no 2,4,6-trimethylaoetophenone (acetomcsitylene) although G with 2,4,6-tripheii7l* 
phenyl M^Dr does give (258) the coiresp. 2,4,6-triphenylac6tophcnone.] 

Byactton of C witii other miscdlineoos organometallic oompounda. [C with dipbanyl- 
methylaodium reacts to replace Na by H yidding (259) diphenylmethane (1:7120); C 
with phenyldlver gives (260) 21% acetophenone (1:6515) + 40% biphenyl (1:7175); C 
with phenyloopper gives (260) 48-54% acetophenone (1:5515).] 

IG with £t2Mg gives (261) 3-methyipentanol-3 (1:6189) (not ter-butyl ale. as was 
fokmerly suppo se d); C with dibenzyliinc in pet. ether gives (262) 9% ketanes; C with 
dibensylcadfflium in ether gives (262) 18% phenylacetonc (1:5118); G with Etiflig gives 
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t2G3) EtHgO + lmtaDOAe-2 (1 ; 5406)i but C with dibeiLiyhseioiify or with betuyboerourio 
eUoridfl shows IHtle reaction {262) even after leflunng 2 weeka.] 

(0 with tetraphenyltin in e.t. at lOO** for 15 hn. gives (very small yield (264)) of aoetopha* 
none (1 ;5515)j for reactn. of C with tetraethyllead and use in detn. of latter in gasoline 
see (266).] 

[C with triphenylbiamuth in CC^i yields (266) aoetc^henone (l:6615).l 
(£ (2 moles) with Ni(CO )4 (1 mede) in pet. ether gives (267) 4CO + NiCli + biaeetyl 
the latter sepg. as a 1 : 1 addn. epd. with the NiCb.j 

(D Acetanilide: cryat. from hot aq., m.p. 114^ [From C with aniline (2 moles) followed 
by reorystallization to remove aniline hydroGhloride. Note that even with aniline + 
aq. at room temp. acetaniUde fonnn. occurs to extent of 35-45% but its proportian 
dinuniahes with increase of temp. (268).] 

0 Acet-j)-toliiidide: cryst. from hot aq. or dil. ale., m.p. 153^ [From C + p-t(duidine 
(2 moles) followed by rccrystallization to remo\'e p-toluidine hydrochloride.} 

(R Acet-a-oaphthalide: m.p. ISQ”. 

(D Acet-jS-najAithaLide: m.p. 132^ 

/}-Acetophenylhydrazide (/}-acetylphenylhydrazine) (CfiHb.NH.NH.COCHi) [Beil. 
XV-241, XVi-(63)]: m.p. 128-129". [Note that cr-acetphenylhydrazide [Beil. XV- 
236, XVi-(62)], m.p. 124", is obtd. from a,/^aDCtylphenylhydrazme [Beil. XV-245, 
XVi-(64)], m.p, 107-108" by partial hydrolysis.] 

/S-Acet-^-nitrophenylhydrazide [Beil. XV-478]: yei. ndls. from ale., m.p. 205-206^ 

0-Acet-2,4-dinitroiiheoylhydrizide [Beil. XV-492]: yel. pr. from ala, m.p. 201" 

(269). 
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3:7070 l-CHLOROBITTEN-S-TNE-l CiHiCl BeiLBJV. 18 

(l-Cbltvo-Z-vinylocetylene) CHj^H— Cl 

BP 

33^7* at Ite mm. (1) (2| (3) (4) - 1.0083 (1) (2) - 1.4008 (1) (3) 

1.0034 (4) 

hi *1.021 (4) i^->L4008(4) 

Colorkm oU, not eiploaivr when pure (3) (4). — C rapidly polymeriHe on atdg. into 
bLuk brittle eolid senoitive to beat and shock (1); polymraimtion of C oatatyied by u.v. 
light, penndde, iw imbW, etc (2). After addn. of hydroquinone (3| C can be dutd. *t 
ord. piem. 

IPor prepn. of C from vinyincetyiene by aetn. of alkaline elk. hypoeblorite aobs. et 0* 
(yield 00-65% (4), 10% (1)) aec (1| (2) (3) (4).] 



8:mO^:VMO DnnaK)N B, ffiCTElON 2 MS 

CbetMaa direeted it -10” with tt»o. HCl + CuCl + NHiCI |ini (66% yield (4)) 
‘i;2>diehIarob«tidielii-l,3 (3:9(07) q.v. 

C) with NiUOH/AgNOt gives a white ppt.; with Iloswqr reagt. ft yeL ]qit (4). 

giam (1> Jaoofasun, CaTOthen, J. Am. CKm. Soe. H, 4067-4669 (1933). (3) Jswbson (to 
dnPttnt), 17.S. 1,967,364, July 24, 1934; Cenl. Mi, 1 1709; CA. iS, 5834 (1934). (3) KUbaukK 
TsyuriUi, Dolgopol’akfl, £uB. ocod. iiri. UAJS3. Mi, No. 2, 189-226; RMer Ckm. TteK. Ik 
383^ (1036) ; CeaL Ml, II 3844; CA. M, 1256 (1936). (4) Elebaiuldl, VDlkeoshtdo, Orlovs, 

■ J. Oen. Chm. ((/.8.8.A.) S, 1255-1267 (1935); Cent. Ml, 1 3414; CA. N, 1025 (1086) ; /. pniM. 
CAem. (3) 145, 1-17 (1036). 

8:7075 MBLQROBTrrERB-l Cl CeHra Bea.I-1804 

CHi.CHi.(!!-CHi 

58.4r58.e” at 760 mm. (1) 1^* - O.SOSO (2) ~ 1.4115 (2) 

57-59” at 745 mm. (2) D\^ a9107 (1) 4^* 1.4166 (1) 

C forms with abs. EtOH an azeotrope, b.p. 53.6-54.0” at 760 mm., - 0.8945, eontg. 
88,5% by wt. ofCU). 

[For formn. from dJ-l,2-dichlorobutane (3:7680) + ale. KOH (together with ou- 
(3:7110) and irans (3i7110) stereoisomers of l-chloro-butene-l) see |1).] 

1:7195 (1) Naves. BuU. aoc* chim. St, 435-443 (1930).! (2) Kroeger. Sowa, Nieuwland, 
ef. Qrg. Chem. 1, 107 (1936). 


3:7080 2-CHLOROBnTADIBIlE-l,S 

a 

CiHbCI 

BeO. S.If. 18 

(ChlonipreDe) 

h,(j=ch-c=<;Hi 



B.P. 

59.4° at 760 mm. (1) 

Lf ^ 0.B5S5 

(2) n!? 

-1.4583 01 

46.9” at 600 mm. (1) 

BiS > 0.B5B3 


1.4570 (31) 

40.5° at 400 mm. (1) 

(1) 

1.4185 12) 

32.8” at 300 mm. (1| 

0.8575 (31) 



6.4” at 100 mm. (1) 


Colorless liq. with ethereal odor suggesting Ci^HsBr. Only sli^tly sol. aq. but miseible 
with most org. solve. 

C was first reported in 1931 (1 ) and given the name ehloroprene (1 ) because of its analogy 
to 24netbylbntadiene-1,3 fisoprene) in structure and reactions. Despite its immense 
practical importance in the manufacture of various types of synthetic rubbers and plastics 
comparatively little information on 6 itself has been released for publication in the scientific 
literature. 

(For a study of the toxicity and pathology of C see (3); fm study of poisoning by C and 
its treatment see (4).] 

[FUr Btudies of detn. of C (5) by diazometric methods (6) (7) see indie, refs.] 
PREPARATION OF C 

C baa been prepared from vinylaoetylene by addn. of HCl, from dicUorobutenes by 
elimination of 1 HCl, and from various other sources. Comparatively little on these 
methods has appeared in the scientifio literature, sad most of the infomiation is available 
only through patents. Such of the latter as are here cited must be regarded only as il- 
lustrative as no guarantee of complete patent coverage can be offered. 
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Am vliiilacdTtoiM. OvfomdfmvioyiMetsrtee |S)l!i9raddiLtiCBCIi^m4M^^ 
nln. in pies, of catalysts (usually copper salts). The iaitsal step maprises 1,4 
sad the primsdry product is 4^hkmbutadieDe-l,2 (isochlaropraiie) (S:7225}. IMar 
certain conditions tl^ may be isolated as the major leMstion pltoduct, but it refulily iaodle^ 
ises (especially in the presence of cuprous chloride and/or other Balts fSt) yiddiiijj; chlOtOK 
prene. When sufficimit amounts of HCl are present further additioii to C may also occur 
leading to 2, 4-dichlQrobutene-2 (3:5550) (sec also below). 

[For prepn. of C from vinylaoetylene 18) with cone. aq. HQ in pr4s. of Ca%Ck + NHsQ 
at 30* for 4 hiB. (65% yield) sec (1) (47); for studies of this process in foio^^n laborakviSl 
see ( 10 ) ( 11 ) ( 12 ) ( 2 ) (24). For examples of ^tents on this process see (13^(23) insL 
For analogous prepn. of certain homologs of C such as 2H:hl(iro-34DeitliyQiiita& 
(3:7290) and 2-chlQr(h3,4-dimethylbutadiene-l,3, etc., see (25) cf. (26).] 

From dichlocobutaieB, [For prepn, of G from 3,4-dkhlorobutCQe-l (l,2HlioblfiriibutenB^) 
(3:5350) with powdered KOH or ale. NoOH see (^) (28); for 2,3-dichlorobiitene*l (3:9074) 
by thermal dehydrochlorination at 530* without cat. see (29); from 2,4-dichlorDbuteiie-2 
(S3: 5550) by dehydrochlorination (and isomerisation) in pies, of fused KOH at 180 ^ 190 * 
(30) or over silica gel or clay at 245- 275*’ (31) cf (30) see indie, refs. ; from 1,2-dichlorbbutfinei 
by dehydrochlorination with inorg. or org. bases in pres, of org. boIvb. see (32).] 

From other sources. [For prepn. of C from 2,2,3-triGhlorobutanc (3:5680) by thettnal 
dehydrochlorination over MgCh/MgSOd cat. see (33); from imlychlorobutanps of 56-60% 
clilorioe content (ooiresp. to dichloro-and trichlorobutanes) by thermal dehydrochlorinaliian 
at 406i500* see (34) (note that l-chlorobutadl^jie-1,3 (3 : 7210] is also fonmd ; for separation 
of it from C see (35)) : for furmn of 0 from vinyl chloride (3:7010) with acetylene in pres, 
of aq. CU 1 GI 2 /NH 4 CI see (36).] 

CHEMICAL BEHAVlOn OF C 
Addihon Reagtionb 

With chlorine. [C (2 moles) with CI 2 (1 molp) in CHCh at - 10 * in pm. of hydro- 
quinone gives mainly (37) cf. (38) (30) ],2,4-trich]orobutenc-2 (l,3,4-trichlorDbutene^3) 
(3:9062) accompanied by other products such as 1,2,3-trichlorobutpne-l (37), b.p. 40-42* 
at 10 mm., » 1.3100, njl « 1.4002 (giving on ondn. a,/3-diGhlQropropionic acid); 
note: data also consistent with 2,3,4-trichlorobutene-l (3:9064) and 1,2-dichlorobutadiene- 
1,3 (3:9057), b.p. 4^” at 10 mm. (37), = UWS 7 i}f = 1.5066 (37).j 

With bromine. [C (0.3 mole) uith Br 2 (0.25 mole) in CHCU at 0-5° gives mainly (40) 
2H:h]oro-l,4rdibromobutene-2j b.p. 98-101* at 10 mm. (oxidising with KMn 04 to bramch* 
acetic acid), accompanied by other products; note that in pres, of anti-oxidants distn. 
range of prod, is much wider perhaps owing to formn. of geom. stei'coisomeis.] 

With iodine chloride. [C with ICl in CHGls at -5* to 0 ° gives (70% yield (41)] a prod, 
regarded os 2,4-dichlDro-1-iodobutGn&-2.] 

With hydrogen chloride. [C with cone. aq. HCl in pres, of CuiCh (42) adds HCl giving 
2,4H]ichlorobuteDe-2 (3:5550); for behavior of C in liq. HCl see (43).] 

Wirii hydrogen bromide. [C (0.96 mole) with dry HBr (0.88 mole) in AcOH at —5* 
gives (72% yield on Br 2 (44)) 2^1ihiro4-broinobutene-2, b.p. 150-152°; * 1,5264, 

2 ) 4 ^ - 1.5335; » 1.5160, no » 1.5185; note that this prod, with aq. KMn 04 oxidises 

to AoOH + bromoacetic acid and adds 1 mole Bn giving 2-cfaloro-2,3,4rtribromobuUmet 
b.p, 104.5-106° at 10 mm., i)i® « 2.1907.1 

With hydroddonuB add. [The behavior of C with HOCl appears not to have been 
reported; 1,4 addition to C might be expected to >ield l,2-dichlorobuten-2-ol4 and/or 
2,4Hii6hloiobuten-2-ol-l, but neither is reported from any source; an isomer, via., 2,3* 
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dichlorobuieii-l-6K b.p. 7^73** at 10 mm., - 1.3198, « 1.8243, n? - L49(S6. 

riD 1*4978, hoB bm reported (45) by indirect meane.) 

Untb hypobronums add. [C with HORr (from i\f-bromoAisetamide) givcB mainly (46) 
(note 3,4 addition) 2-ohlon>44iromohuten-l-ol-3, b.p. 77.0-77.25” at 10 mm.; *1.6710, 
i> 4 * * 1.6770; njo * 1.5228, nif * 1.5240; thb prod, in CHClg adds 1 nmle Br^ giTing 
3-ohloro-l,3,4-tribromobutanol-2, m.p. 69.5-71”.] 

'With alkyl hypoiodite. [C with MeOl (from MeOH + HgO + 1|) givea (62% yield 
(46)) 2-chloro4-iodo-3-methoxybuten-l, b.p. 76.5-77.0” at 10 mm., * 1.7135, Dif * 
1.7200; vS « 1-5312, ni? = 1.5338. — C with Et()l (from EtOH + HgO + fa) givca 
(46% yield (46)) 2-chloro-4-iodo^-ethoxybuten-l, b.p. 82-83” at 10 mm.; Uf * 1.6163, 
D\f * 1.6231; fio * 1.5198, nj) = 1.5220. — Note for both these oasea the same t]rpe 
of 3,4 addn. observed for HOBr above.] 

'^KRfh Bulfuf dionde. [G in ether contg. pyrogallol treated with SOs at 100-105” in a.t. 
for 12 hrs, gives in very small amt. (2.5% (47)) an addition prod. S-chloro-l-thineydD- 
penten-3 dioxide (chloroprene sulfone).] 

With naphthoqiiiniine-1,4. C (2 moles) with a-naphtlinquiDone (1:0040) (1 mole) in 
CA refluxed 3 his. and the intermediate addition prod, suspended in ale. NaOH and 
oxidised with air gives (1) 2-chlorQanthraqulnone (3:4022). 

With maleic anhydride. G (1+ moles) with maleic anhydride (1:0625) (1 mole) 
wanned at 60” then boiled with aq. gives (77% yield (1)) 4-chloro-l,2,3,6-tetrahyilrophthalic 
add, cryst. from aq., m.p. 173-175” oor. (1). 

Polymerisation of C 

G readily polymerises at 30-35” in light from a 150-watt lamp in 48-80 hours (26); for 
study of various types of polymeis from C alone see (1). Furthermore, G with various 
other UDsaturated compounds undergoes copolymerisation processes. The primtical im- 
portance of the polymers and copolymers thus obtained can scarcely be overestimated, 
but the field is so large, so interlocked, and so rapidly developing that any attempt to 
organise it is quite beyond the scope of this book. Attention is here directed, however, 
to a few scientific papers of interest in this connection. 

[For studies on structure of polychloroprene see (48) (49); for study of polymers of G by 
osonisation and HNOa oxidn. see (50); for detn. of unsaturation in polymers of G see (51); 
for pormeability of polychloroprene to gas see (52).] 

[For study of influence of tetralin peroxide (53) in nitrobensene (54) or of high-frequency 
field (55) (56) on polymerisation of G see indie, refs.; for photopolymerization of C see (57); 
for study of kinetics of polymerisation of G in di-n-butyl phthalate soln. in pres, of dibensoyl 
peroxide see (58); for detection of free radicals in peroxide polymerization of C see (59).| 

I:7I8I (1) Carothers. WilliaoiB, CoUiu, Kirby, J. Am. Chem. Soc. 58, 4203-4225 (1931). (2) 
Zdinskii, Knalov, Shier. BvU, tuad. nei. U.R.fi.S., CUuae an. math. lyU. 1114, 141-151; Cent. 1985, 
I 1946; \C.A. 88, 5713 (19.34)]. (3) von Oettinaen, Hueper. Dierhinann-Gruebler, Wiley. ./. 
ind. Ttaicul 18, 240-270 (1036). (4) McNally, Jnd. Mtd. 8, 270-283 (1037) ; C.A. 81, B063 
(1937). (5) Peregud, Caouteturw and RMer (U.S.8.R.) 1887, No. 7-8, 63/70; Ctni. IMS, 1 1477; 
C.A. 18. 3197 (1038). (6) Terent'ev, Org. Chem. Ind. {UB.SJI.) 4, 535-542 (1937); [C.A. 88. 
6580 (1988)]. (7) Senderikhina. T'nidy Moakoa. SanU. Inat tm. Btiamana Iflb, 86-101 ; {C.A. 
M, 2233 (IM2)]. (8) Nieuwland, CaJoott, Dowmiia. Carter, J. Am. Chem. Soe. 18, 4107-4202 
(1981). (0) Carothers (to du Pont Co.), U.B. 2,104,789, Jan. 11, 1938; Cent. 1186, 1 4108; CA. 
II, 1718 (1038). (10) Klebanskii, Dolgopol’skii, Chovychalov, Cae/utehim and RMer {U.S.S.R') 
H, No. 1, 31-34; No. 2, 19-27 (1937) ; Cent. 1117, U 872; C.A. IS. 4006 (1938). 

(U) Hiirukawa. Nakamura. J, Sac. Rubber Ind. Japan 18, 103-100, 106-100 (1930); C.A. 81, 
0717 (1039). (12) Furukawa, Nakamura, J. Son. Chem. Ind. Japan 41, 198-200 (1038); C.A. 
88, 9657 (1938). (13) CnUins (to du Pont Co.), U.B. 1,960,435, March 13, 1934; Cent. IM. 1 
1708; C.A. 88, 3270-3271 (1034). (14) Perkins (to CarUdo and Carbon Chsm. CorpO. U.S. 
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%Q27,650, Ju. 14, lflS6! Cml, tm, H 1796;<r.A. 13B5 (ig30)i. (Ut CBttUwf, CptB« (to 

du Font Co.), UA 1, BOO, 431, Marah 13, 1934; not in CaL: C.A. H, 8271 (1M4) ; Aanoli 72im 
Mnrah i 1932; Cml INI, 11 2107; C.il. M, 4061 (1932); Brtk 837,323, Ju. 24, 1983; ut in 
Cml; CJL fl, 471S (1933): Ger. 688,708, Nov. 34, 1933; not in CM.; CU. N, 3013 (1984); 
Anatnliu 8619/31: CiBohooloTnkiu 51,643: Dutch 31,084: Itoliu 301,326: JipHOao 96,680: 
Nonraaiu 52,261; Spaniah 123,629: Smdiah 79,586; Bwin 164,639. (16) Cnrothwa, CoUte (to 
da Pont Co.), UA 2,178,737, Nov. 7, 1939; CjI.M, 1334 (1940). |l7)Cartar (toduPontGo,), 
U.B. 2,207,784, July 16, 1940; C^. M. 7936 (1940). (18) Carter, Dowmnc (to du Pont Co.), 
U.S. 2,221,941, Nov. 19, 1940; C^t. 33, 1412 (1941). (19) I.G., Brit. 438,100, Dee. 14, 1986; 
not in CnU.,- Cjl. 81, 8070 (1037): French 806M Nov. 14. 1936; Cml 1997, 1 3028; [C.A. H, 
3510 (1937)]. (20) Misnonac (to I.G.), Brit. 471,744, Oct. 7, 1937; Cml 1N8, 1 4333; C^. M$, 
1284 (1937) : French 805,021, Nov. 26, 1936; CenL INJ. 1 2456; CjI. 81, 4844 (1037). 

(21) du Pont, Brit. 395,131, Aug. 3, 1933; Cent. 1N8, n 2456; C.A. », 376 (1984. (22) do 
Punt, French 721,532. March 4, 1932; Cent. IIR, H 2107; C.A. 96, 4061 (1982). (23) MehmiW , 
Trenke, Ruaeiu 40,016, May 31, 1936; Cent. 1916, II 3852; C.A. U, 4079 (1939). (24) Kbban* 
akii, Tayurikh, Dolgopol'akii, Bull. aead. an. U.RBB. 1113, No. 2, 189-226; J. Aeaea^ Atue. 
Bril. BiMxr Mfn. 4, 505-500 (1935); C.A. M, 1259 (1930): RMm Chm. md Tech. 1, 388-409 
(1936). (26) Carothere, Coffman, J, Am. Chm. Soe. 34, 4071-4076 (1032). (26) Joeobam, 
Carothere, J.Am. Chan. Soe. 35, 1624-1627 (1933). (27) Fetiw, Bopov, J. Otn. CAem.(I7AAJtJ 
U. 081-987 (1045) ; C.A. 11, 6407 (1946). (28) Carothere (to du Pont Co.), UB. 2,038,638, April 
28, 1936; Cent. liM, U 3358; C.A. 89, 38.38 (1936). (29) Hearne, Adame (to SheU Devalopi^ 
Co.), U.S. 2,391,827, Dec. 25, 1945; C.A. 41, 1347 (1946). (30) KiebanNdi, Chevyohalon, 
Belu'kaya, J. Applied Chm. [U.SB.R.) 9, 1985-1992 (1936); C.A. 81, 2580 (1937) 

(31) Klrbanekii, ChavyrJielova, Siiitet. Kauehvk 1135, No. 0, 16-21 ; Cent. 1996, 1 1075; C.A. N, 
1024 (1936). (32) i.G., French 819,963, (H. 29, 1937; Cent. 1938, II 950; CJI. N, 3203 (1038): 
Ger. 683,097, Oct. 10, 1939; [C.A. 16, 3704 (1942)]. (33) Tielichenko, Churhakov, Bum. 61,094, 
Get. 31, 1937; CJL. 84, 1336 (1940). (.54) Carter, Johnson (to du Pont Co.), UB. 2,381,037, 
Aug. 7, 1945; C.A. «, 4888 (1945). (35) Cartel , WiUett (to du Font Co.), U.B. 2,381,088, Aug. 
7, 1945; C.A. a, 4888 (1945). (30) BriuRer, French 811,433, April 14, 1037; Cent. 1997, II ai4; 
1C.A. a, 8996 (1037)]; Brit. 480,320, Feb. 17, 1938; C.A. 12, 6104 (1938). (37) FUtrov, /. Om. 
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Chao. Sac. 53, 1028-1031 (1933). (39) Carothera, Berchet (to du Pont Co.), U.8. 1,965,869, 
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13, 108-112 (1943); C'-A. N, 330 (1IM4). 
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Maraane Carp, of America), U.S. 1,980,390, Nov. 13, 1934; Cent. 19U, I 3859; [C.A. 99, 376 
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irOSd CraOROMBTHniinHYLBTHBR (\SiOGl BAl^SiO 
(Qilorodimfitliyl ether; li-(804) 

methoiyniethyl chloride) I ^(640) 


BiP. 


81” 

(1) -108.5* (9) 

iff - 1.0708 (6) 

59-80” 

<2) (3) (29) 

1.0005 (6) 

59.6” 

•t 769 Dm. (4) 

iff - 1.0771 (6) 

59.4” 

at 760 mm. (5) 

«ai-«9.8*at7e6iiiiii. (6) 


58.18* 

at 760 mm. (7) 


5i.r 

at7B0mm. (S) 

no 

50.4* 

at 605 mm. (5) 



1.89737 (10) 


C u frequently but incorrectly designated as ** ohloromethyl ether care should tbare- 
fore be talm to avoid confusion of G with the closely related Us-(ch]oromethyl) ether " 
(3:5245) which has the structure QCHsOGHsCl. 

C is insol. cold aq. but on stdg. or wanning soon dissolvee with hydrolysis (see below). — 
C is soL in cold cone. HCl but can be salted out with CaCli- 

C fornDB aseotropes with various org. epds.: e.g., C with acetone (1 :5400) forms a ooost.- 
boQg. mizt., b.p. 56.1”, contg. 13% C (7); C with C 82 fonns a const.-boilg. mixt., b.p. 43.1” 
oontg. 25% C {71 

(For prepn. of C from aq. formaldehyde soln. (formalin) (1:0145) in MeOH by passage 
of HGl gas at room temp, (yields: 64-66% ( 11 )) (3) (13) ( 12 ) (14) see indie, refs.; from para- 
formsldehyde (trioxymethylene) (1:0080) in dry MeOH by passage of HCl gas (yields: 
80% ( 6 ) (15), 66 % (16), 60% (17), 5(HK)% (IS)) (19) (13) ( 20 ) (23) (note that the prod. 
Gonts. MeOH (1:6120), formaldehyde dimethylacetal (methylal) (1:0105), end acetone 
(1:5400) (1) (15), and that htg. should be avoided sinoe it promotes methylal formn. (15)). 

[For formn. of C from dimethyl ether [Bril. 1-281, Ii-(139), ls-(269)] with Clr in diffuse 
daylight (79% yield (21)) (4) or in CHClj or CCU solnB. + eat. in lig^t (75); from acetalde- 
hyde diinkhylaoetal (1 : 0125) with Gli at not above 60” (other prods, are aJro formed (22)) 
see indio* refs.] 

Furtfanr substitution of C. (C with Ci 2 in eenii-darlmen at 12” for 40 his. pves mainly 
(23) 5is:(chloromethyl) ether (3:5245).] 

Bflictioas involving the halogen atom of C with inoigaiiic reactants. C is insol. in odd 
aq. but upon shaking or wanning rapidly diasrives yielding soln. oontg. formaldehyde 
(1:0146) H- MeOH (1:6120) -f- HCl (note that paraformaldehyde (1:0080) is fanned 
only on very slow hydrdyris with insufficient water for complete reaotn. (18)). 

[C with dc. KSH yields mainly (24) a pdymeric thiofonnaldehyde, (CHsS),, sd. aq. 
but ors^. from ale., m.p. 123-124” (24); C wiUi dry KSH.J^HiO at 5-10” gives methoxy- 
methyl mereaptsn, CHaOGHsSH, liq. with disagreeable odor, b.p. 52” at 15 mm., D\l - 
1.0738, ni) » 1.4909 (24); C with 2KsS.HiO gives (24) K^(methoxymethyl) sulfide, 
CHiOCHe-6-CHiOCHi, liq. with disagreeable odor, b.p. 62” at 15 mm., i^};} » 1.0418. 
fig ■ 1.4575 (24).] 

fO with mixt. of HNOi [D - 1.5) + cone. H 1 SO 4 + fumg. H 1 SO 4 (70% SO|) and ap- 
prqniate coding gives in 15 min. nitromethoxymethyl nitrate, dl, b.p. 48” at 15 mm., + 
(mtranietho: 7 )methoxy methyl nitrate, highly explosive oil, b.p. 88-89” at 9 mm. (25).] 

[C with BO| below 0” gives (27% yield (17)) riiloromethyl methyl sulfate [BriL 1-582, 
lr(647)], b.p. 92” at 18 mm., DiS - 1.473.] 

(C in either liq. or gaseous phase with various findy divided metals at 50-260” and pms. 
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tan 100^200 atm. twUi <26) el^leiia mode (1:0105) aad 
matflOie Zn at ord. temp, j^vm (27) fomuldehy^ dimethytafletaj (1:0106) + Mdmsa* 
ethyl methyl ether (3:7266) + CHia (3:7006) + iwna. — 0 with ZsCkHM viianierily 
eliRed at 27** givea (28) bia-(ch]oroiiiethyl) ethw (8:6245).] 

[For rate of reacta. d C with K1 in aeetone aee (29).] 

[C cm adding to odd soln. of NHi in ether (30) or with aq. or ale. NH^H (4) giw NHdQ 

(pptd. in ether method) + hexamethylenetetramine.] 

|C with equal wt. CuCN refluxed 4 hii. (31) or with 3 wt. pte, Hg(CN)i at roam taaqi. 
for eeveral hn. (33) givea (yielda: 74% (31), 70% (32)) (8) methoi^aoeteiiitrile [Bdl. IZI- 
m, llIi-(93), lUr (174)1, b.p. 120-121“ cor. at 760 mm., Df - 0.0492, nj? * LSSai 01); 
note that AgCN does not (33) give tbia reeult.] 

[6 with diver cyanate in dry ether in odd gives (30) methoxymethyl isoeyanate, 
lachrymatory nii, b.p. 87.5“ oor. (30); C with KSCN in dry CbH| refluxed Zdaya givea 04) 
methoxymethyl ieothiocyanate, lachrymatory dl, b.p. 138“ at 770 mm,] 

Beactioaa invdving the halogen atom of C widi otgaaic reactanta. By virtue of iti 
very reactive halogen atom, C may conveniently be employed for introdudng the methoxy- 
methyl radical in place d reactive H atoms; ikiae may be located in OH groups of decMa, 
phenols, or ende or in aromatic nuclei; various acoepton for the resulting HQ are employed 
or C nmy be used with metallic derivattvee Of the reactanta; examples of the various eombi^ 
natioDB arc cited bdow. 

|C with MeOH (1 ;6120) (12) (35) or with NaOMe (1) (12) gives (amaU yidd (1)) foi^ 
maldehyde dimethylaeetaJ (methylal) (1 :0105); C with EtOH (1:6130) + pyridine in odd 
(36) or C witli NaOEt (37) gives (13.3% yidd (36)) ethyl methoxymethyl ether (ethyls 
methyl-formal), b.p. 65.4" at 760 mm., - 0.84198, - 1.36426 (36) (for cone s p. 

prepn. of mixed foimab from C with n-PrOH, n-BuOH, ri-AmOH, end n>heM^\ do. + 
pyridine (yidda dl 17-23%) see |36|). with benzyl dc. (1:6480) + pyridine in dry 
ether givee (47% yidd (35)) benzyl methoxymethyl ether, b.p. 208-211“ at 756 mm. (85).] 
[C with pbend + pyridine does not react (35), but 6 with K phendate (38) or Na 
phenolate (16) (39) gives (70% yield (16)) methoxymethyl phenyl ether, b.p. 185-189“ 
(39), 189-190“ (16); for many andogous caaes with other phenols see (16) (39).] 

[C with sodium sdts of phenolic ddehydes gives the oonesp. ethers: e.g., C with Na 
sdt of sdicylddehyde (1:0205) in dc. gives (33% yidd (40)) (30) o-(methoxymethaiy)- 
benzddehyde; for numerous other examples of this type of reaction with phendio ddebyte 
eee (39) (40) (41) (42) (43).] 

[C with ethyl cyano-eodithacetate in dry ether givee (6% yidd (44)) ethyl (TanoHuethoxy- 
methyl-acetate; C with diethyl mdonate (1:3581) + Na in dry ether (45) or in CsHsfffl) 
gives (49% yidd (45)) (46) diethyl methoxymethylmdonate, b.p. 121-122“ at 15 mm.; 
C with diethyl benzylmdonate + Na in dry ether gives (78% yidd (47)) diethyl benzyt 
methoxymethyl-mdonate, m.p. 49-60“, b.p. 194r-195“ at 19 mm. (47); 6 with eth^ eceto- 
aoetate + Na in dry ether gives (51% yidd (48|) D-(methoxymethyl) ether, vis., ethyl 
0-(methoxymethoxy)crotonate, b.p. 109-110“ at 18 mm. (48), accompanied by (42% yield) 
diethyl cx,'y-diaoetyl^tarBte, b.p. 178“ at 10 mm. (48), the latter alro being obtd. in good 
vidd from C + ihe Cu enolate of ethyl acetoacetate in dry ether (48).] 

[0 with triphenylmethylsodium gives (49) methyl p,0,^triphen3dethyl ether, oyst 
from propyl ale. or Igr., m.p. 137“ (49); G with diphenylmdhylsodium gives (50) metl^ 
0,P^iphenylethyl ether, b.p. 108“ at 19 mm. (50).] 

|G with Baits of organic adds yields the oorreep. methoxymethyl esten; e.g., C wiSi dry 
Pb formate (but net with K or Ga formates (18)) on htg. under reflux gives <20% yUd 
(3) (18)) methoxymethyl formate, b.p. 102-103“; C with fused KOAc (3) or NaOAe (8) (61) 
(but not Fb or Zn aoetatea (3)) gives (35-40% yield (3)) methoxymethyl aeette [M. 



3;70S5 CHLOROMETHYL METHYL ETHER «7g 

IL151, IIi'(7D), l]s-(163)], b.p. 117-118° |3); for oorreap. react, ivlth Pb propionate or 
Na fi*Wtyrate see (3).] 

[C ia GiHs with ZaGli + H€1 gu at 55-65” pves (62| of. (28) benayl ohloiide (3:8535). — 
C with Dhlorobenxene (3:7903) + dehydrating agts. gives (28) p-chlorobenayl chlorido 
(3:0220). — C with toluene + SnCU gives (3&-40% yield (53)) p-methylbenayl chloride 
(p*xylyl chloride) (3:8660) together with other prods.) 

[C in AoOH soln. without cat. condenses with aromatic nuclei: e.g., C with toluene in 
AeOH gives (25% yield (15)) a mixt. of o-xylyl chloride (3:8710) and p-xylyl chloride 
(3:8660); for analogous reactns. of C in AoOH with o-xylene (1 : 7430), tn^xylene (1:7420), 
pseudocumene (1:7470), mesityleno (1:7453), naphthalene (1:7200), tetralin (1:7550), 
aniaole (1:7445), etc., see (15).] 

(By virtue of its reactive halogen atom C reacts readily with Grignard reagents giving 
(54) the corresp. methyl ethers; e.g., with it-BuMgUr gives (67% yield (55)) (56) Tinamyl 
methyl ether (1:7905); C (2 moles] with dccamethyleni^is-MgBr gives (53% yield (57)) 
dodecanediol-1, 12-dimethyl ether; C with CHr— ("^n^O—MgBr gives (58) CHa.C^ 
G.CHtOCHs; 6 with Br— Mg.G^C— MgHr gives (63 yield (32)) l,4-dimcthoxybutyne-2; 
G with CsHsMgBr gives (60% yield based un initial CeHtBr (59)) benzyl methyl etlier 
(1:7476); 6 with benzyl MgGl gives mainly (60) cf. (61) (62) methyl ^-phenylcthyl ether 
( 0 -methoj^ethylbenzene) [Beil. VI-479| Vli-(238)], b.p. 185-187° (61), accompanied by 
some o-tolylcarbinol methyl ether and p-tolylcarbinol methyl ether, cf. (60).l 

[In the pres, of appropriate catalysts C adds to oleiinic unsatd. linkages, addition occunring 
as if G dissociated intojci-) and (CH^).CH* 2 -) radicals; examples of these addition reactions 
are givmi as follows: C with ethylene + Bi(/U at 80” under 700-800 lbs. press, for 7 hrs. 
gives (63) 7 -chloro-n-propyl methyl eilier; C with propylene + BiCla similarly gives (63) 
T-chloro^butyl methyl ether; C with 2-methylpropcne-l (isobutylene) + HgClt onstdg. 
in s.t. 4 days at room temp, gives (60% yield (64)) 2-chinr(i-4-mcthoxy-2-mc1h34bijtaue, 
b.p. 136” at 751 mm. » 0.9455, accompanied by some fcr-butyl chloride (3:7045^; 
but C with isobutylene + TiCU as directed (65) gives the correnp. ale., viz., 3-chloro-3- 
methylbutanol-1; C with 2-methylbutenc-2 (Irimethyleihyh^e) J:8220) with Z 11 CI 2 as 
directed (63) or with HgfJls in s.t. at room temf). fur 48 hrs. (G4) gives (40% yield (64)) 
2-chlorc>4-methoxy-2,3-(limethylbutane, b.p. 153” at 761 mm., 46-46.5” at 14 mm., = 
0.9628, accompanied by some ter-AmCl (3:T22U); 0 witli cyclohcxeue (1:8070) + ZnCl 2 
in GSg stirred 5 hrs. at 0”, then 3 hrs. at room temp., gives (28.7% yield (66)) cf. (64) 
((HshlorooyQlohexyl)rocthyl methyl ether (2-chloro-l-(mptlioxympthyl)cyclolwxane), b.p. 
88-91” at 17 mm., » 1.1552 (66).] 

fC with butadiene-1,3 + ZnGl 2 in s.t. at room temp, for 24 hrs. gives (70% yield (64|) 
a mbEt of l-chloro-5-methoxypentenc-2, b.p. 168” at 758 mm., 56° at 10 mm., Up ^ 1.0022 
(from 1,4- addn. (7)) + 3-chlori>^5-methoxy|)entene-l, b.p. 148° at 756 mm., 35° at 10 mm., 
0.9740 (from 1,2 addn. (7)) (note tliat these two prods, represent synionic meso- 
men); 0 with cyclohoxBdicne-1,3 (1:8057) + HgCls under CO 2 at 0° stood 24 hrs. gives 
(38% yield (64)) (4-chlorocyc]ohPxeDyl)metliyl methyl ether, b.p. 81° at 10 mm., ^ 
1.0638 (64).] 

|C (1 DK^) + vinylacetylene (1 mole) + BiClj (trace) -|- pyrogalbl (trace) in dry 
ether at 5-16” for 9 hrs. (with periodic addns, of BiCly) gives (67) 34.8% yield 1-ohloro^ 
meth0sypentadiene-2,3, b.p. 60-61° at 10 mm., 2^’’ « 1.0427, Hd » 1.4893 (by 1,4 addn.), 
together with 15% yield of 3-chloro-5-metlioxypentBdiene-l,3, b.p. 46” at 10 mm., tip » 
1.0351, fiD » 1.4846, together with other prods.; note that of the two preceding dienes the 
famer with GusCl} + HCl in ether at 20-40” for 2 hrs. readily isomcrizes (81% yield (67)) 
to the latter; for further reactions of the pair see (67).] 

[C with 4.67% dislvd. ZnCSj shaken with 00 at 25-50” at 275-625 pounds press, for 8 hrs. 
gives (68) methoxyaooty] chloride (3:5225).] 



SirMM 


m LIQUU36 WITH tip < 1.16 

C witli tartwiy aninn yieldi the wtrap. quatemiy aomiaitium ttllt; e^p., C via 
MeiN m diy ether giTes (69) methcaymethyMrimethyh^^ efaloilde (ddero* 
platinate, m.p. 228-229°, pierate, m.p. 198*); C wUh pyridine in dry ether ipyee (0^ 
methoxymethyl-pyridinium chloride (ohloroplfttiiuite, m,pe 182-185” 18(hl82” 40Be 

(36), HgCls c^M m.p. 01° (60)]; C with quinoline in CHPb gives (00) metiuoyiBethyl* 
quinoliiiiuin chloride (ofaioroplatinate, in.p. 232-234°; ohloroaurate, In.p. 120-127°); for 
other quaternary aalUi see (60). 

Mefhoxymethyl benzoate: oil, b.p. 283° (71). (FVom C with NaOBc at 100” (71).] 

— ^ Methoaymethyl p-nitrobenzoate: unreported. 

Metfaozymethyl 3,6-diiiitrobenzoate: unreported. 

5-(Metfaiiiymethyl]iBothiourea picnte: m.p. 163° (72). [From C + thiourea in 

cold Bcetone giving (90% yield (T2)) oorresp. hydrochloride, m.p. 112° dec., which 
is then converted to the pierate.] 

hr-(MBthoiymethyl)^tfaaliinide: cryst. from dry MeC)H, m.p. 120-121” (73), 118” 

(74). [IVepn. reported only by indirect means (73) (74).] 

1 :1iB6 (1) LSbering, Fleischmonn, Ber. 70, lOHO-1683 (1937). (2) Btraus, Hrinie, riTin.lllg 215- 
216 (1932). |3) Clark. Cox. Mack, J. Am. Chem. tSoc. 88, 712-714 (1917). (4) Friedel, fuO. 
aoc. rittm. (2) 88, 171-172 (1877). (3) Kau. Nara>'aiiaHWo.rnkV, Troc. Indian Acad. Sci A-l, 
217-218 (1935). (6) Karvoiien, Ann. Arad. Sn. Fennicae A-8, No. 7, 1-103; Cmt. 1818, 11 1268. 
(7) Lecai, Ann. soe. sri. BruxeUes 47, 1 66 (1927) ; Cent. If87, II 904. (8) Kohlrauseh, YpsOanti, 
Z. phyaik. Chem. B-88, 291 (1035). (9) l^nieritiAnB, Bull. toe. ehim. Bely. 87, 334-343 (1013); 
Cent. 1814, 1 618. (10) Karvonen, Ann. Acad. 8ei. Fennwoe A-5, No. 6, 105. 

(11) Marvel. Porter. Org. Synthraca. CoU. Vol. 1 (2nd ed.), 377-379 (1941); (let ed.), 860-371 
(1932), 8, 5tHM) (1929). (12) Henry. BuU. acad. roy. Bdo. (3) 86. 43IM40 (1893); Ber. 8|, 
Befwato 933 (1893). (13) Litterscliied, Thhnitir. Ann. SM, 1-49 (1904). (14) Kavre, CMipC. 
rend. 118, 284 (1894); BuU anc- chwn. (3) 11, 1095-1096 (1894). (15) Vavon, BoUe. Calin, BulL 
Boe. ckwi. (5) 8, 1025-1033 (1939). (16) Reychler. BuU. aoc. ehim. (4) 1, 1195-1198 (1007). 
(17) Houlion. Arnold. Ber. 48, 4306-4310 (1907). (IM Wedekind, Ber 88. 1383-1386 (1003). 
(19) W'edckiucl. Ccr. 135,310, Oct. 16. 1902; Cent. 1888, U 1164. (20) Famn. Fife, Clark. 
Garland, J. Am. Chm. tSoc. 47, 2420-2^1 (1925). 

(21) Klelier. Ann. 848, 97-102 (1888). (22) ^irhert, Bailey, Nieuwland, /. Am. Chem, Bob* 
45, 1654-1555 (1923). (23) littorBchrid, Ann. 388, 114-110 (1903). (24) deLettre, ButL aoe. 
ckim. Bflg. 88, .323-336 (1913); Cent 1818, 11 1192. (25) Houben. Pfankuch. Ber. 88, 88-68 
(1926). (26) du Pont Co., Brit. 435,110. Oct 10. 1935; Tent. 1888, 1 877; C-A. 18, 1387 (1936). 
(27) F^leti, lie Guapari. Gaxz. ehim. tfal. 87, II 293-296 (1897). (28) Stephen. Short. Gh^ding, 
J* Chm. Soe. 117. 511. 517, 522 (1920). (39) Conant, Kirner. Hussey, J. Am. Chenu Boo, 47, 
497 (1025). (30) Jones, Powers, J. Am. Chrm. Sac. 48. 2526-2527 (1924). 

(31) Henie, Riglcr, J. Am. Chan. Soc. 88, 1351 (1934). (32) Ciaiitliier, Ann. thim, (6) If; 
306, 330-337 (1909). (33) Sominelet, Ann. chun. (8) 8, 497-408 (1906); BuU. toe. dam. (4) I, 
372-373 (1907). (34) Johnson, Gursl, Am. C^5f»i. /. 41, 340-341 (1909). (36) Ckteker, Lap- 
worth, Walton, J. Chem. Soc, 1888, 446-446. 451 -453. |3G| Piilomaa, Kontida, Ber. 88, 150^ 
1598 (1932). (.^7) Henry, de Soiiay. BuU. acad. ray. Brig. 1888, 6-17, Cent. 1886, 1 2014. (36) 
Breslauer, PietPt, Ber. 4i, 3786 (1907). (39) Hoorina. Baum, Ger. 209,608, May 7, 1909; Cent. 
1818, 1 1680- 1661. (40) Pauly, WHsder, Btr 88, 606-610 (1933). 

(41) Fauly, Feuerstein. Ber. 88, 303 (1929). (42) Pauly, Strassberger. Ber. 88, 2860 (1929). 
(43) Smith, Laforge, J. Am. Chem. Soc. 88, 2431 (1934). (44) F5ldi. von Fodor, Demjen, Ssekerei, 
Halmos, Ber. 78, 760 (J942). (45) Simonwn, J. Chrm. Soc. 88, 1760 (1906). (46) Fiseber, 
Nenitiescu, Ann. 448, 125 (1925). (47) Simonsen. J. Chem. Soe. U7. 565-^66 (1920). (46) 
Bimonaen. StorB 3 '. J. Chem. Soe. 86, 2106-2109, 2111-2112 (1909). (40) Schlenk, Bergmami, 
Ann. 484, 17-16 (1926). (50) Bergmann. J Chan. Sor. ISIS, 413. 

(51) de Gaspari, Gw. ehim. iuU. 87, 11 297-296 (1607). (52) Lock, Ber. 74, 1508-1574 (1941); 
Cent. 1848, 1 189. (53) Sommelet. Ciwipf. rend. 187, 1443-1445 (1913); Cent. 1814, I 462-463; 
Compf. rend. 168, 1349-1351 (1025); Cent. 1888, 11 399. (54) Hamonet, Bull. aoc. ehim. (4) 8, 
254-258 (1908). (56) Gredy, Bull. aoc. ehim. (5) 8, 1004 (1936). (56) Kirrmann. BuU. ooo. 
ehim. (4) 88 . 980 (1926). (57) Chuit, Heh. Chim. Ada 8 , 268 (1926). (58) Yvon, CompL 
rend. 188, 748-749 (1025); Card. 1886, II 17. (59) Rayishler, Bidt. aoc. chim. (4) 1, 1198-1200 
(1907). (60) Bottomley, Lapwortli, Walton, J. Chem. Soc. 1888, 2215-2216. 

(61) Madinaveitia, BuU. aoc. ehim. (4) 88. 604 (1919). (62) MtlUer, Cent. 1888, 1 81i: (63) 
Soott (to du Pont Co.), U.S. 2,024,749, Dec. 17, 1935; Cent. 1818, 1 4074; C-A. 81, 1067 (1938): 
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M. 4»,flaQ, M. 38. IMS; C«rf. UH, U 880; C^. 81, 4874 (1985). (44f StnMi, nU, Aiut. 
888, 151-183 (1B8«). (65) Itirtin (to du P«Bt Co.), U-S. 2,143,031, Jm. 10, 1080; Cmt Ml) 
U 117; CjI. 81, 2007 (1089). (MQ NudtoMBU, FnanwUki, Acr. 88, 2708-3707 (1035). (57, 
Dyfatn, /. Ani. Cton. Sm. 88, 1747-1740 (1035). (58) BcoU (to du Po&t Co.), U.S. 3,084,284, 
Join 15, 1937; Cmt. M7, U 2281; C.A. H, 6383 (1937). (50) LUtoneheid. TUbbim, ilmi. HI, 
49-0 (1004). (70) UttortoliMdHdmi. SM, 16&-1N (lOOl). 

(71) WiIkM, PhtUc JVoducto I, 187-188 (1033); Cm(. IM, II 2617; Cjl. 18, 16U (1084). 
(72) Spnguo, Johuon, /. .Am. C6aii.,i5«e. 81, 2430-2441 (1037). (73) Siehi, Bbt. U, 1230 
(1808). (74) Eopldoi, /. Am. Chem. 8ae. 48 , 642 (1023). (76) Bohbarg (to du Font Co.), 
US. 2,085,400, Deo. 22, 1036; Cenl. Ml, 1 3716; C.A. 81, 1046 (1087). 


9:7090 d,24-CHLOROBDTENB-l 

(Y^OilonwoIiatjrlene; 
a»4nethyUl|yl ohloride) 


H H C4H7CI 

c%-(!;--<Uchi 

dll 


BalLI- 

Ii~ 

Ii-(IW) 


BJ. 

68” itTSOimiL |1| 

64r68” (2) 

64” at 750 mm. (sj 

68.5” at 760 mm. (3) 
63.4-€3o5” at 761 mm. (10| 
84.9-84.6” at 178 mm. (3) 
-5” at 26 mm. (4) 


D? = 0.B001 (1| 1-4161 (10| 

1.4160 15) (3) (2) 
1.4163 (1) 
1.4842 (4) 


Far impartant discusBicm of the rdatioiifihip and convenion of C to l-chlorDbiitene-2 
Bee the latter (3:7205). 

[For the piepn. of a nuxt. of C and l-chlorobutenB-2 from butadiene-lr3 + HQ see (5) 
(1) (6) (7); for prepn. of C from metbyl-vinyl-carbinol (buten-l-ol-3) + oonc. HQ see (3) 

(41 («.] 

[For atiidy of reaction with Mg, Zn, etc., see |9); for study of hydrolysis under various 
oonditiona see (10); for behavior with cuprous cyanide see (11).] 


Metbyl-vmyl-carbinyl p-nltrobanzoate; m.p. 43-44” (12). (Note that this prod. 

baa been prepd. only by indirect means (12) and may (because of allylic reair.) possibly 
be in fact orotonyl p-nitrobensoate (see under 3:7205).] 

Methyl-vbiyl-ciibinyl 8,6-dliiitrobeDzoate: unreported. [See also note under 
3:7205.] 

iF-(Methyl-vteyl«cart»teyl)phtliilimide^ m.p. 87-88” (13). [Prepd. indirectlyi and 
afcnieture unproved (13).] 

llTlli (1) Henne, Ghanan, Turk, /. Am. Chm. Sac, 61, 3474-3476 (1941). (2) Baudreoghien, 
Bull W6. chim. Bdb- lli 168 (1922). (3) Roberta, Young. Winatein, /. Am. Ctem. See. 64| 2103 
(1942). (4) BChme, Ber. 71, 2378-2379 (19^). (5) ^araBeh, Eritehevaky, Mayo, J. Org, 
Cltem. I, 494496 (1938). (6) Voigt, pnkt, Chm. (2) 161, 310 (1938). (7) Dykstta (to du 
Amt), U.6. 2.123,604. July 12, 1936; Cent. 1M8. H 2840; C^. 12, 6066 (1938). (6) Ganguly. 
/. Indian Chm. Boc. 11, 584 (1036). (0) Young. EwBr, J. Am. Ctem. Boe. 61. 2113-2115 (1941)- 
(10) Young, Andrews, J. Am. Chm. Soe. 66, 421-426 (1944). 

(11) Lane, FentreBB, ShcairDod, J. Am. Chm. Boc. 66, 645-648 (1944). (12) Burton, /. Chm- 
See. Ml, 466. (13) Mumm, Richter. Bar. 71, 847, 657 (1040). 


3t7i00 S^CSLOROFROPYNB-l 

(Fropargyl ohloridB) 


a GAQ 

d)Hr-CiBCIH 
D* - 1.0AB4 (1) 


Bd.l>948 

1 — 


BJP.dSMi) 



an WITS J9p < m siTioMtiiai 

mr pnim. fm jnio|i3«««lFl ^mpaiiyl tlDolui) (B«iL Ir( 2 M) with VCkm 

{1)42)1 

•:9tl« iU Omr, (WQ. |2) Futtag, Gardsr, 8«ylar, /. dm, CImn. te. U, ITBSt 

17(6 (1942). 


8:7105 S-CHLOROBUTBllB-2 CHr-O-H CHi-C-H C^fCL BdLB.]|.U 

CHj— i— Cl Cl— I)— CHj 

CM tram 

CM BtereoiBomer 


RP. F.P. 

66.6-67.0' at TeOrnin. (1) -117.3' (1B| Z)? - 0.B238 (18) » 1.4340 (16) 

70JS8' (18) Oi* - 0.0346 (1) 

DS « 0.0430 (1) - 1.4350 (1) 


(roMSterecufloiiier 
B.P. F.P. 

63.4^63.6' at 760 mm. (1) -105.8M1B) OS'* » 0.913B (18| -1.4100 (16) 

63.84“ (16) Di'^-0.91B5 (1| 

til -0.9361 (1) 1.4317 (1) 


OrdiooiyC (mixt.) 


B.P. 


64-68“ 

(2) 

63-67* 

(3) 

50-61* 

atTSlnun. (4) 


1^”- 0.9170 (3) 

- 1.4333 (2) 

= 0.9330 (2) 


Both fitereoiaomere form with abs. EtOH const.>boilg. mixta, from which C can be 
recovered by repeated ahuking with 3 vola. aq. to remove the ale.; the aieotrope with caa^, 
b.p. 60.0-60.4' at 760 mm., - 0.8964, oonta. 81.6% by wt. of cm£; the aaeottope with 
trana^, b.p. 66.8-57.2“ at 760 mm., D]^ - 0.8960, conta. 84.6% by wt. of trm-C (1). 
(For study of toxicity of C see (5); for use as anthelmintic see (6).] 

[For prepn. of the two geom. stereoiaomers of C from either d,^ (3:7615) or men>- (3:7680) 
2,3-dichlorobutane with ale. KOH (1 mole + 25% exceas) refluxed fw 3 daye see (l).l 
[For prepn. of ord. C (mixt. of cis + irons Btereoisomers) from 2,2-dichlorobutaiie (3:7416) 
with ale. KOH see (8); from ord. 2,3-dirhlorubutane (3:7615) with ale. KOH (1) (2) (3) 
(8) (9), with aq. NaHt^s + NaaCOa under preaa. (yield 20% 0 accompanied by 4% 
butanoiie-2 (ethyl methyl ketone) (i :5405) + 5% butenola) (7), with aq. alkali or alMin^ 
earth hydroxides under press, at 118-250“ (10), by passing vapor over BaCIi at 200^300' 
(111, or by pasaiim vapor -|- steam at 300-400' over silica gel contg. MgCla + GaCli, etc. 
(yields 21-25% C accompanied by 35-38% butadiene-1,3 and 6-8% butanone-2) (8) 
see indie, refs.; from butaDone-2 (ethyl methyl ketone) (1:5405) with Pdi (C is aih 
eompanied by 2-clilorobutcne-l (3:7075) (12) and by 2,24iichlorobutane (8; 7415) |4)) 
see indie, refs.) 

[For prepn. of C from 2,2-dichloro-3-if)dobutaae (see below) with alo. KOH see (2); 
from 3-bromo-2-chloro-3*iodobutane with idc. KOH see (2) (note that the isomeric %* 
bromo<*3^1or(K2-iodobutaae under same cirouinstanceB gives 3-bromn-2H!hkirobttte&e*2)4 
PPor prepn. of C from 2,3-dichlorobuteDe-2 (3:5500) with aq. alk. or a lk a Kwv earth 
hydroxita under press, at 118-250“ see |13).| 

[C with da may add halogen, or be further subitUvied by halogen, or both, aeeonfing to 



itUM 


S-GHLOROBtrCENE-S 


«2 

njj wmMtABBM : e.g., C in liq. phue wiUi C1| at 20-40° in abaenoe of light but in pna. of eat. 
aneh as 8 nGU or aihb Clj giving (U) 2,2,3-trichlorobutiine (3; 5BS0); C in liq. pb—* 
widi Gi in pm. of light and of 0 ) (16) or C with Cli in piea of NaHCOb at 0 ° (4) oibotitutes 
further giving (56% yield (4)) (16) 2j3-dichlarobutene-l (3:9074) (accompanied by 45% 
2^3-trichlorobutane (3;6M) (4)); t with Cli at 350° gives (16) a mixt. of unaatd. 
eUoiobatenes, probably l,iMichlorobatene-2 (3:5360) or (3:5615) and l,3(2,4)<dichlar»< 
biitenfr-2 (3:6550).] 

C adds Bq yielding ( 2 ) 2,3^bronio-2-chIorobutane, b.p. 182.5-186° d. dec., 66-66.5° at 
12 mm., - 1.8975, - 1.5339 ( 2 ) (this prod, with ale. KOH loses HBr yielding (2) 

3-brDmo4dilorobutene-2, b.p. 128-129.5°, Dl^ = 1.4998, njf - 1.4950 (2)). 

iC adds ICl yielding (2) 2,2-(lichluru-3-iudnbutane, b.p. 69.5° at 11.5 mm., 0^ - 1.8580, 
n{) 1 ° 1.5605 (2) (this prod, with KOH regenerates C).j 
fC also adds HOG but from the addn. prod. HG splits out immediately; e.g., C in CG 4 
with Gi + aq. as directed (17) gives (85% yield (17)) 3-elilurDbutanone-2 (o-chloroethyl 
methyl ketone) (3:7598).) 

[Far behavior of C with dry IIF yielding 2 , 2 ^ifluorohutane see (I 8 ).| 

[C with steam passed at 300-400° over silica gel roulg. MgCIi + CaCIs is unchanged 
( 8 ) (dif. from 3>chlorobutene-l (3:7090) or l-rhloi'ubutem ‘-2 (3:7205) which lose HG 
yielding butadiene-1,3 (3)). — Note Uiat with air. KOH the splits olT HG 2.5 times 
as fast as the irans^ ( 1 ).] [For dehydrohalogeuation of C yielding butadiene-1,3 sec 
(19) ( 20 ).] 

[C with alcubolattu or phenolates as directed (9) yields the rurnM|i. elhiws; e.g., C witli 
N^£t yields ( 9 ) a,Mimethyivinyl ethyl ethi'r.j 
C on oxidn. with boilg. aq. KhlnOii yields ( 12 ) acetic acid ( 1 ; 1010 ) and propionic acid 
(1:1025); the cm-O appears to give mainly acetic acid; the Inms-C gives niainly propionic 
acid ( 12 ). 

I:71N (1) Naves, BvlL <oe. Aim. Belg. M, 435^ (1930); Cmt. mi, 1 1269-1270; C.A. 25, 
2412 (1031). (2) Petrov, Saposhnikava, J. Gnu (.'Arm. {L’Ji.S.R.) i, 47&-4M (1937); Cent, im, 
1 4825; CJi, II, '4263 (1937). (3) Gutiisr. Tidirhenkc), J. Gnu CAetn. {f.S.ilX.) 1, 1729-1735 
(1036); Cent. UU, I 37SC; C.A. 31, 4295 (1937). (4) Tislwheiiko, J. Gen. Chem. {V.SS.R ) 8, 
1232-1246 a938); C'mt. INt, 11 4222-4223, 0.^1. 31, 4190 (1939). (5) Mc(^awley, Unit. Calif. 
Pvb. Phamacri. 3, 69-97 (1942); ('..4. SI, 4911 (1942). (9) Merreiuu!, Compt. rend. 118, 519- 
512 (1934); Cm(. IIM, 1 2768; C.A. 28, 2600 (19.34). (7) ])nhr.>’anskii, Giitiicr, OhahUel'sksya, 
J. Otn. Chm. (U.SJi.R.l 1, 1315- 1.220 (19.37); Cent. IM8, I 591, 31, C1H9 (1937). (8) 

Tishahenko, Churbakov, J. Oen. (‘Arm. iV.RJS.R.) 7, 003-698 (1937); Cent. 1817, II 372; C.A. 
H, 5754 11937). (9) I.G., Brit. 3.32,60,'), Aug. 21, 1930; Cent. INI, II 2572. (10) du Pout Co. t 
Cass, Brit. 549,789, Dec. 8, 1942; ('.A. 18, 756 (1944). 

(11) Levine. Cass (to du Pont Co.), U.S. 2,323,226, June 29, 194.7; C.A. U, 119 (1944); Bril. 

535.585, April IS, 1941; C.A. U, 1337 (1942). (12) ChaTpentier, BuU. toe. Aim. (5) 1, 1407- 
1411 (1034). (13) Cass (to du Pout Co.), U.K. 2,291,375, July 28, 1942; C.A. », 959 (1943). 
(14) Levine, Cus (to du l^)nt Cu.), CJ3. 2,323,227, June 20, 1943; C.A. 38, 119 (1944); Brit. 

535.586, April 16, 1941; CJ. M, 13.37 (1942). (IS) Hearne (to SbeU Develupmcnt Co.), O.S. 
2,290,614, Sept. 22, 1942; C.A. 87, 1129 (1043). (19) N. V. de Batoafsrhe Petroleiun Maat- 
lofaappii, Brit. 468,016, July 22, 1937; Cent. m7. II 4102; C.A. U, 8543 (1937): French 810,1)2. 
March 15^ 1037; Cml. U», U 4102; C.A. », 587 (1938), (17) GroU, Hearne (to Shell Develop- 
rnent Co.), Di. 2,060,303, Nnv. 10, 1936; Cent. INI, 1 4154; (' A. 31, 419 (1937); Brit. 437,573, 
Nov. 28, INS; French 787,529, Sept. 24, 1935; Cent. »N, 11 2227. (18) Heiuie, Hiukamp. 
J. Am. Chm. Bee. 17, 1194-1197 (1945). (19) Evans, Mortis, Melchior (to Sliell Develoinnent 
Co.). U^. 2,379,687, July 8, 1945; C.A. M, 4331 (1946). (20) Hearne (to SheU Devslupaeut 
Go.), VA 2,379,708, July 3, 1945; C-A. N, 4330 (1346). 
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S:7110 l>CHL(nu»trrB!IS4 C^tQ 

Car-CH»-C^H CHr-Cai.-0-fl 

H-l-a “** o-A-h 




(roiw StereoiKmiBr 

68.0-68.3” It 760 mm. (1) D}* • (KBSOS (1) 0^-1.6886 (1) 

i)S >0.8376 (1> 


cii Stereoiaomer 

BJi. 

63.4^.6*at760xiim. (1| Di^ » 0.9153 (1) nff - i.4lM (1) 

til » 0.0399 {1) 

Both fitereoisoraera form with aba. EtOH conflt.-lKii1. mixta, from which C can be re- 
cuvered by repeated ahaking with 3 vola. aq. to remove the ale.; the aseotrope with the 
(rwaa form, b.p. 61.2-61 .6*’ at 760 mm., D\^ = 0.8912, conts. 79.8% by wt. of C; the aieotrope 
with Hav eia form, h.p. 67.0-58.2'’ at 760 mm., Dl^ = 0.8946, conts. 85.2% by wt. of C (1). 

[For foriiui. iif Ixith irana and an forms of (' from d,/-l,2-dicfalorobutane (3:7680) with 
al(‘. KOU (1 mole + 25% excess) refluxed 3 days (some 2-c‘hlorobuteue-l (3:7075) is abo 
formed) seii (1).| 

[The ns form of C with ale. KOU splits off HO 2.9 limes as fiiat as the froni form (1).] 

[C with Cls in dark at 10’’ RivcH'(70-75% yield (2)} 1,1,2-triehlorobutane, but no ooDatimte 
for latter oau Ije found either in (2) or in prior litmture.l 

8:71li (1) Navez. Bull son, chim. BeIq. 39, 435^3 (1930); CrM. 1981, I 1269-1270; CJL. U, 
2412 (1931). (2) llcmic, Hiukamp. J. Am, Chm. 60 c. §7, 1197 (1945). 


3:7120 

lXBLORO- 6 -HETHXlPROPEIlB-l CH, CtHiG 

Bell.I- 

809 

f 

(^.p-Dimethylvinyl chloride ; 
isocrutyl chloride; 

1 


li- 

b- 



QHshloroisobutylene) 

61 




BJ>. 

68-60° 

at 776 mm. (L) 

- 0.0144 (») 

"D 

- 1.4198 

13} 

68 . 1 ° 

(2) 15) 


"d 



68 . 0 ° 

at 767 mm. (3) 

= 0.0186 ( 2 ) 

- 1.4881 

(3) 

66 - 68 ° 

14) 

0.018 ( 6 ) 


1^88 

(7) 


[See aUo Md(irih2-mt^yljirojKni-] (3 ; 7145).] 

Note that for the designation /!i,^methylvinyl chloride is now pieferied, of. (5); 
great care should be used to avoid confusion of C with the isomeric and very doaely related 
3-ohloro-2-methylpropene-l (methallyl chloride) (3:7145); both these oompounds an 
now commercial chemicals in the U.S.A. 

[For prepn. of C from 3«hlorD”2-fflethylpropene-l (methallyl chloride) (3:7145) see 
(2) (8): e.g., methallyl chloride (10 moles) with 80% HsSOi (1 mole) stirred at 40^ for 
his. gives an upper pluuse contg. 87% C + 7% residual methallyl ohloride + 0% 
dioblorides and polymers; after washing free from acid, drying, and distiOing it yidds 

86 % C ( 8 ) riOM 

[For formn. of C (usually acccanpanied by the isomeric methallyl chloride and/or other 



8:7190 




ON 


p»odB.) from 2 'Wtliyl 2 ]lh)pai»-l (iflobutylene) with €3f |5) ( 9 ), itm lpl41iNQECH2HPBn4^^ 
IHropane (iBobutylideiie dieUoride) (3:7425) by aotn* ^ NH 4 QH or ale. KOH (4|| fhmi 1 , 2 - 
dicUoro-imetbyipropane Ciflobutylene diehloride) (3:7430) with ale. KOH (10) see iodic, 
rets.] 

[fW fomin. of 6 (together with the isomeric methallyl ohloride) from l-chloro- 2 -iiiethyl- 
propatiol-'2 (isobutylene chbrohydiin) (3:7752) bys^. in cold 45% HiSOi and suh^ 
quent warming (pving 00 % C + 10 % methallyl ohloride ( 2 ) ( 8 )), or by use of PA fU) of- 
( 12 ); from l,l,l-triohloro- 2 -methylpropanol *2 (l,l,l-triohloro-(er-butyl ale. >1 " Ghlore- 
tone'*) (3:2052) with Zn dust + boilg. sic. (13), or from isobutyraldehyde (1:0120) 
by actn. of PGU (4) see indie, refs.] 

C forms with aq. a oon 8 t.-boilg. mixt., b.p. 61.9°, oontg. 7.5% aq. ( 2 ) 

[For study of anesthetic props, of C see (14).] 

Reactkma involving further substitution of H atoms in C. [C with CU (in pres, of 1.5 
moles NaH(X)k at 0” (15)) cf. ( 2 ) reacts not only by addn. but also by substitution (the 
latter involving a shift of double bond) giving rcspectivdy 32% l,l,2-trichloro-2-methyl- 
piopane (3:5710) + 68 % l,l-dichloro-2-methylpropene-2 (3:7480).] 

Reactiona involving the double bond of C. [C adds CI 2 (see preceding paragraph].) 

|C also adds HOCl (chlorohydrination); e.g., C with Cb + aq., or aq. or even 
alkyl or aralkyl hypochlorites as directed (16) cf. ( 2 ) (4), yields l,l-dichloro-2-methyl- 
propBnol-2 (0,^eliloio-isr-butyl ale.) (3:5772), b.p. 150°.] 

[G can alro undergo catalytic hydration of the double bond: e.g., C (1 mole) with 90% 
H 28 O 4 (1 mde) stirred at — 10 ° to 0 ° for 2 )^ hrs., then poured onto cracked ice, diluted 
with aq., and distilled, gives 66 % of the initial C as l-€hloro- 2 -methylpropanQl -2 (tf-chioro- 
fsAutyl alcohol) (isobutylene chlorohydiin) (3:7752); note that other acids can also be 
used for this hydration, e.g., 85% H 1 FO 4 , 70% HNOr, 60% HGIO 4 , benzcnesulfonic acid, 
e.g., each having its own optimum conditions. Note also that some 18% of the initial C 
is not hydrated but is partially isomeiised to a mixt. contg. 90% C + 10% methallyl 
ehloride (2) (17).] 

Reactions involving the halogen atom of C. Note that in C the halogen is extremely 
inert oa compared with that of the isomeric methallyl chloride (3:7145); this permits* 
removal of the latter from C by chemical means (see below). 

[C is virtuaUy unattacked by aq. or ale. KOH even at 100° ( 11 ) ( 1 ) ( 2 ) (dif. from methallyl 
chloride (3:7145)). — C does not react with boilg. aq. K 2 CO 3 or KOAc (1) (dif. from 
methallyl chloride (3:7145)].] 

|C is not nonnally convertible to isobutyraldchydc except under extreme conditions (5) 
(dif. from methallyl chloride (3:7145) which upon acid hydroLysis or even boilg. with aq. 
gives isobutyraldehyde).] 

^^-Dimetliylvinyl (Isocrotyl) acetate: unreported. 

— ^^-Dimethylvinyl (isocrotyl) benzoate: unreported. 

— ^ iSj^-Dimethylvmyl (isoaotyl) ^-nitrobenzoate: unreported. 

— • ^i^JMinethjlvinyl (isocro^l) 8 , 6 -dialtrobenioate; unreported. 

Af>-(^,/9^Uiii^ylvinyl)pht]iilim^ unreported. 

I;711l (1) Pogorshddd, /. Afui. PAya.-Ckem. Soc. N. 1120-1184 (1904); Cmf. IM, 1 667-668. 
(2) Burgin, Hearne, Rust, Ind. Eng. Chan. H, 385-^8 (1041). (9) Hurdia, 8103 ^, J. Atn. 
Chan. te. U, 80 (1943). |4) Qeoonomldss, Compt. tend. N, 1237 (1881); BuU. stM. cMUn. ( 2 ) 

S 400-500 (1881). (5) Burgin. Engi. GroU, Hearne, Jnd. Eng. Chem. U, 1413-1419 (1039). 

Edbi, Redmond, U.S. 2,077,383, April 20 . 1937; Cent 1117, 11 1660; CJL. II, 3937 (1037). 
(7) Asehan, OMreilbC Pineka VOenakapiSoc. Pah. 68 , 122 (1915). ( 8 ) GroU. Burgin (to SheU 
Dev^ment Go.), UB. 2,042,223, M«y 26, 1036; Cent 1117, 1 1274; C.A. M, 4676 (1036). 
(9) Ta^e, Ott, Morple, Heame, Ind. Eng, Chan. II, 115 (1941). ( 10 ) Mouneyrat, Ann. cMm* 
(7) N, 533-534 (1900). 
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(lU KUtML /. imM. Ctai. GQ M. (13) MiunU, J. pntt CSbm. (9 iiki 1*6 

(1«U); /. Bm. PhytM^tm. 8 k. U, 1-36 (1601); CM. HU. I e8& (13) JoiMh^ /. J(|M% 
fA|»-Ck«m.&ic.N,030-«84(180e);CM.UN,I60e. (16)AllMP»0|Ml!i«MWi,iiiwttwy 
end Atwloaiia 1S»-161 (1936); CM MM, U 2111; CX U, 6669 (1680). (16) ThbotakB; 
J. (talk Cktm. {VJt3.It.) 8, 1282-13«5 (1038) : CM MSB, U 4882; C.A. 81^ 4160 (1686). (M) 
Onfi, Baviie (to Shell Devatopment Co.), 0.3. 2,080,30^ Nov. 10; 1986: CM Mil, 1 MM; 
CJt. M, 616 (1987): N. V. da Bataaliclia Petroleum Matec^iapiiij., Brit. 487,173, Oat 81i li^i 
CM MM, n 2227; CJL. M, 2196 (1936) ; Freoeh 787,626; Sept 34, 1636; CM MM, II 2887; 
CJL M, 1067 (1636). (17) GrdU, Burgin (to BhaU Development Co.), V.B. 2,042J288. Map 96, 
1U6; CM. MST, I 1546; C.il. 88 , 4376 (1986): N. V. de BataeiMbe Fetndaum Mateelmitoa, 
IMwh 791,644, Dee. 14, 1636; CM MM, II 2227. 


8:7195 d,l-9-CHLOROBnTA](B CJeHiQ 

(eec.-Butyl ddoridr; CHa^CHr-CH— CH| 

ethyl-inethsd-OBrbinyl ehloiide) 1 


BdLl.llt 

li— 

M W) 


B.P. 

68.4-08.6* lU. 

68.95* at 760 mm. (1) (2) 
68.1* (3) 

68.0-68.1* (4) 

68* tt 701 mm. |S) 

68* at 769 mm. (5) 

67.8- 67.8* cw. (6) 

67.3* at 761.4 mm. (7) 

67.9- 67.3* at 740 mm. (4) 

67.9- 67.7* at 784 mm, (8) 
07.9* at 764 mm. (7) 
66.5* at 781.8 mm. (9) 


Of > a867e7 (1) 

0.8740 (5) 

0.87398 (1) 

0.8796 (5) 

0.8707 (6) 

Of 0.87880 ID 

- 1.3053 (11) 

- 1.38700 (5) 
1.30694 (5) 
1.8969 (S) 


F.P. 

(28)1 - 131.3* (1) (10) 


(For b.p. of C at vaiiouB prem. in ~ 1.3994 (1) 

range 49-285 mm. nee (2).) 

Liquid with agreeable ethereal odor. 

[For prepn. of C from butanol-2 (1 ;6155) by aaturation with dry HQ gaa and htg. in 
a.t. at 100° for several hre. |9); by distillation with 18 wt. pts. 6 N HQ (S0% yidd (12)); 
with oone. HQ + ZnQs (2 moleB) (yields: 85-88% (13), 83% (14), 82% (5), 78% (15), 
60-68% (16) (17)) (6); with FQs ZnQ, (yidds: 67% (15), 40% (6)); with FCU + 
&Qs (71% yield (15)); with SOQi -|- pyridine (yields: 90% (15), 47% (S)); at with HQ 
in pres, of H1PO4 (18) see indie, refs.] 

[For formn. of C from either buten»-l or buteDe-2 with HQ g/u by addn. to unsatd. 
linkage (7) (19) in pies, of oai (20) (21) (22) see indie, refs.; frinu n-butane with (Si aaa 
(4) (23); frmn ttbutylamine with HNOt (28% yield C aeoampanied by 86.5% butenes, 
25% butanol-l, 139% butanol-2, 5.2% n-butyl ehloiide (3:7160) and other prods.) lee 
(24); from aee.-batylainine with NOQ in xylene see (25).] 

[For study of anthdmintie props, of C see (28}.) 

VjmlyailofC. [G at 460-650* without oat. loses HQ and yieldB (4) (27) a abet. «»t|. 
latane-l, eis-buten8-2, and tfaa*4mtmie-2 (dif. from l-ohlorabutane (3:7160) idueh #vai 
oidy lmtena-1); G at 450* in prea. of anhyd. CaQi as eat. gives (4) (27) the aame mitt, 
(es does also 1-ebIorobutine (3:7160)). For use of this pyrotysia in distinetion of C finoin 
OHtutjd eldaride (S:7016) aee (23).] 



a:7iEfi 


d,^•2-GHL0ItQBUTAN£ 


Fiirditf hilogemtiiMi of C. [C with Cl* at 200-380^ givea (28) a mixt. of diehlaratnitaneB 
fontg. liS-dichlorobutane (3:7925), 2,2-dicliliirobutaiie (3:7415), and d,l-2,3<dichlorD- 
butane (3:7615) but no l,2^ich]orobutane (3:7680); note, however, that C with Ch in 
piee. of light gives (29) 1,2-dichLarobutsne (3:7680), 1,3-dichlorobutanc (3:7925), 2,2- 
diehlorobutane (3:7415), and both (3:7615) and math (3:7580) 2,3^1ich]orobutanes.] 
Reactions of the halogen atom of C. [For study of rate of reactn. of C with K1 in aoetcme 
at 60" see (30).] 

[C with CaHs + AICIr gives (yields: 82.5% (9), 69% (31)) 8fr.-butylbewne (1:7490); 
C with GiHi + Al/Hg gives (59.5% yield (32)) fsr-butylbcnzenp (1 : 7460) ; C with naphtha- 
lene + AlHg gives (48% yield (32)) l-(«ec.-butyl)naphlhalpm'.| 

[C with acetanilide + ^CIr in ethylene dichloride (3:5130) at -5" gives (33) AT-aoetyl- 
p-(wc.-butyl)aniline, cryst. from di-isupropyl ether. in.p. 121-122° (33).| 

C with Mg in diy ether gives (87% yield (34)) aei:.-BuMgCl (soo also below). 

0 Ethyl-methyl-acetic add (1 : 1105) : b.p. 176-177°. [From C by conversion to RMgGl 
and carbonation of the latter with CC^ (yields: 76^% (35), 72%) (by adding ether 
Boln. directly to solid COr (36)).] 

0 Ethyl-methyl-acetic aniUde: m.p. 110-111" (37), 108° u.c. (38), 105.5-106.5° u.c. (39). 
[From G (39) (24) or sre.-BuBr (38) by conversion to UMgX and reactn. in dry ether 
with phenyl isocyanate.] [Note that Ihis prod, does not distinguihli C from ethyl 
chloride (3:7015) or from isopropyl chloride (3:7025) for w'hich the corresp. anilides 
melt at 104-104.5°; moreover, it is not recommended as distinction from isobutyl 
chloride (3:7135) for wiiich the corrosp. isovaleranilide has m.p. 109-110° u.c. (39).] 
0 E0iyl-methyl-acetic->-toluidide: m.p. 92.5-93° u.c. (39). [From G by conversion to 
RMgCI (see above) and reactn. in dry ether with p-tolyl isocyanato (30).] 

O Ethyl-methyl-acetic a-naphihalide: m.p. 128-129° u.e. (30). [Fritm C by conversion 
to RMgCI (see above) and reactn. in dry ether with cr-naphthyl isocyanate (39).] 
[Note that this prod, does not distinguish G from isolmtyl chloride (3:7135) for which 
the corrmp. isovalrro-a-naphthaiidc has m.p. 125-126° u.c. (39), | 

Mc.-Buty] mercuric chloride (sec.-BuHgCl): cryst. from ale., m.p. 30.5^ (40). 

[Reported only by indirect moans (4tl).] 

— - 5-(Mc.-Butyl)iBothiourea picrate:' m.p. 100° (41). [Not reportf^d from C hut obtd. 
from sec.-BuBr (0.2 g.) -h thiourea (0.2 g.) rcOuxed in ale. (2 ml.) for 2 min., then 
treated with PkOH (0.2 g.) dislvd. in least possible hot ale. (41).] 

Af-(scc.-Butyl)phfhaUmide (8-(Af-phthBllniido)butaae): m.p. 24.5-25.5° (42). 

[Not reported from C bat obtd. (35% yield (42)) from ser.-BuBr with K phthalimide 
by htg. in s.t, at 210" for 4 hrs.; note that m.p. is too low to be recommended as deriv. 
for identification.] 

J\r-(iec.-Batyl)-3-iiitrophthilimide: unreporled. 

N-(irc.-Butyl)tetFichlorophthaliniide: unreiKirted. 

N-(gcc.-Batyl)-o-Bulfobenzoic imide (N-(ffec.-butyl)sacchariii): m.p. 81” (43). 
[Not nported from C but obtd. from «r.-BuBr or wr.-BuI with sodium saccharin in 
aq. butylcarbitol (1:6517) on refluxing for 30 min. (43).] 

— iV-(Mc.-Butyl)-N-(p-bromobttizeneBUlfonyl)-^-ani8idlde: unreported. 
^-(scc.-Butcixy)benzoiG add: m.p. 121-123° u.c. (44). [From G (7) or from sec.- 

Bufir with ethyl p-hydroxybenzoate (1 : 1534) in abs, dc. NaOEt on refluxing 1 hr. 
144}.] [Note, however, that this prod, does not distinguish C from the oorresp, deriv. 
fkamyl chloride (3:7460) whose m.p. is 123-124" a.c. (44).] 

— iec.-Btttyl 8^,6-tillodiqihenyl ether: unreported. 

— sec*-But^ a-mphthyl ether: b.p. 293.5° cor. (45). (Corresp. picrate, m.p. 100.5- 
101.0" cor.; Neat. Eq. eslcd. 429, found 427 (46).) 
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— sfC'-Bulyl ethw: b.p. 298.S* cor. (46), 298* (46). (GanwpL piersl^ 

m.p. 86J)-8e.5° VK. (4S); 86” (46); N«ut. Eq., eded. 429, found 420 (46).) 

I:}1K (1) TbninsrmHM. Martin, J. Mm. pAv*. SI, 4Mr-t25 (1027). (2) Boland, ML tte. 
eUm. Bela. 17, 122 (1928). (3) Wiawall, Sniyth, J. CSm. Pkat. 9, 357 (1041). (4) Waton, 
Ha«, J. Am. Chem. Aw. M, 3337-3343 (1032). (6) Voiel, J. Chm. Sue. 1949, 638-639. (6) 
Ifurria, Green, Am. CAem. J. St, 307-^308 (1001), (7) Co&i, Sutherland, Maaee, Con. J.Biiea^ 

I, 867-278 (1030) ; C'rnl. UO^ 11 2250; C.A. 24, 3750 (103(0. (8) Dadisd, FongraU, EoUniMeb, 
MeiMirA. U, 416 (1632). (0) Eetreicher, Brr. H, 488-441 (1900). (lO) TinmermaH, ML 
Me. eMm. Belg. II, 504 (1927). 

(11) WendeU, Am. CAem. J. 28 , 318 (1001). (12) Norrie, Am. CA«m. J. «, 641-648 (1007). 

(13) Coponhuver, Whaley, Org. SytUheue, CiU. Vol. 1 (2ud ed.), 143, eepec. Note 6 (1941).' 

(14) Whaley, Cupenhaver, J. Am. Chan. Hoc. 60 , 2407-2408 (1938). (15) Clark, StreigU, 

7Vane. Bay. Bee. Cam (3) K 111 77-80 (1029). (10) N'orru, Org, BynOiemi, CidL Vol. 1 (llted.), 
137-138 (1932) ; 5. 28. Note S (1925). (17) Noriia, Taylor, J. Am. Chem. Sec. 46, 756 (1024). 
(18) A. Wacker Soc. Elektroohem. Ind., Freuch 687,855, Aug. 14, 1930; CeaL IIH; U 8837; 

C.A. 21, 700 (1031). (10) ColSu, Manee, Cm. J. Kamreh 2, 526-630 (1930); CenL itU, I 

2430; C~A. SI, 1146-1147 (1931). (20) Strange, Kane, Brit. 500,880, Mareh 16, 1030; Cent 
IIM, II 226; C.A. 13. 5807 (1939). 

(21) Kane (tu Strange), U.S. 2,110,167, May 31. 1038; C.A. IS, 6413; Brit. 414,700, Sept. 0. 
1934; Freueh 760,103, Aug. 20, 1934; CeiiL 1231, 1 1034. (22) Winkler, Ger. 574,802, Mareh 80, 
1033; Cent. IMS. I 3407. (23) Uaaa, MeBee, Weber, Ind. Eng- Chem. 27, 1100-1106 (1035). 
(24) WhHinare, Langlaie, J. Am. Chem. Soc. 14, 3441-3447 (1932). (25) Saolonina, J. Biier, 
i>A»<.-CAem. See. 30, 431-449 (1808) ; Cent. 1808, II 888. (20) Wright, Schaffer, Am. /. Hyg. Iff, 
325-128 (1032); l.Wil. 1022, II 3119; J. PanuUol. II, 107-108 (1029); C‘.A. 20, 4860 (1032). 
(27) Haae, Weatnn (to Purdue Rowarrh Fiiundutiun), U.S. 1,075,450, Oct. 2, lOM; Cent. IM, 
II 2880; C.A. 28, 7250 (1034). (38) Kurt, Vaughan, /. On. CAem. «, 470-188 (1941). (20) 
Tiehchenkn, Churliakor. J. Gen. CAem. 1, 063-060 (1937); Cent. 1027, II 372; CJi. 

II, 5754 (1037). (30) Cunant, Huaaey, J. Am. Chem. See. 47, 4K (1925). 

(31) Baedtkcr, Bull, eoe, ehtm, (4) 45, 040 (1920). (.12) Dtugnid. J. Am. CAem. Aw. 13, 3627- 
352b (1941). (33) U.S. Industrial Ale. Ci>., French 811,832, April 23, 1937; Ceiil. 1237, U 1207; 
r.A. 22, 503 (1038). (34) Whitmoie. Hadertacher, J. Am. CArm. Aw. II, 4150 (1033). (35) 
Gilman, Khby, itrg. Synihan, Cull. VoL 1 (2ud ed.), 361-364 (1941); (lat ed.), 35^50 (1K2). 
(36) Bartlett, Stauffer, J. Am. CAem. Aw. 57, 2582 (1935). (37) Verkade, Btc. (roe. Mm. M, 
204 (1916). (3b) Schwarts, Juhueau, J. Am. Chem. Aik. U, 1063-1067 (1031). (30) Dnder- 
wood, Gale, J. Am. CArm. Aw. If, 2117-2120 (1934). (40) Marvel, Calvery, A. Am. CAem. See. 
44, 821 (1023). 

(41) Brawn, Campbell, J. Chem. See. 1237, 1090-1700. (42) Mumm, Richter, Ber. 72, 856 
(1940). (43) Merritt, Levey, Cutter, J. Am. CArin. Aw. 21, 15 16 11039). (44) Lauer, Banderi, 
LeeUey, UiimuuJe, J. Am. Chem. See. II, 3050 (1039). (45) V. H. Germer, O. C. Denner, J. 
Org. Chem. 2, 200-201 (1038/30). (46) Wang, J. CInneee Chem. Aw. 1, 61-62 (1033). 


3:7131 l-CHLORO-a-MSTHYLPROPAKB CH| CtHiQ Boa.I-lM 

(laobutyl chloride; _i.u_r>u 

isopropyicarbinyl chloride) * n— GHi 

Cl 


BJ>. 11.P. 

68.85” nt 760 mm. (1) (2) -130.3° (6) (7) 
6&8-e0,3‘ at T80B mm. (3) -131.2° (1) (2) 

68.5° cat. (4) 

68.5° cor. at 788 mm. (5) 

68.2” (6) (7) (8) 


Di' - 0.87177 (1) 

Df » 0.8810 (5) 

0.877S3 (1) 

- aSSIBO (1) 

ii^-1.3M76 (1) 
n? - 1.89841 (5) 
1.89836 (1) 
1,3988 (8) 

fiL* - 1.40096 (1) 
1.400^7 |6) 


[See oIm 2<Uorfr.24ne(Aylpropoiie (3:7045).] 
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CUoita liq^. ^ Vny spar. aoL aq.; 100 aiL aq. at 12.5" dia. 0.002 g. G (S^ 

C fdimB with aq. a oonstHMlg. mixt. (oonata not reported UO)) (iiae in aspn, from 
ler-butyl ale. (1:6140) (10); C also fornia binary aaeotropea with many org. oompounda; 
e.g.| G with E§DH (1:6130) foraia a oonat-boilg. muci, b.p. 61.45" at 760 mm., contg. 
73 mob % G (11); C with proponoU (1:6150) forma a ooiiBt.-boilg. mixt., b.p. 67.7^ at 760 
mm., oontg. 7S wt. % C (12); G with prafHmolrB (1:6185) forma a iiODat.-boilg. mixt., b,p, 
6d.S" at 760 mm., rontg. 83 wt % C (13); C with ttt^-buhyl ak, (1 : 6140) forma a oonat- 
boilg. mixt., b.p. 65.5" at 760 mm., oontg. 83 wt. % C (14); C with aUyl ak, (1:6145) 
forma a conBt.-boilg. mixt., b.p. 67.2" at 760 mm., oontg. 03 wt. % C (14); G wi^ EtOH 
(1:6130) + aq, forma a tein^ oonat.-boxlg. mi^., b.p. 58.62" at 760 mm. (2 phaaea), 
oontg. 62.6 mole % G + 19.8 mole % EtOH + 17.6 mole % aq. (11). 

[For prepn. of C from iaobutyl ale. (1 :6165) with dry HCl gaa in 8.t at 120" for 8 hn. 
(8) cf. (23) (gives 94% yield of a mixt. of C + Car-butyl chloride (3:7045) from which 
Utter can to removed by 5-hr. shaking with 10% aq. KOH (3)) cf. (^); with dry HCl gaa 
at 100" for 10 hn. (4) or in pres, of pyridine (15) or CdO, ZnClSls or other cat. (16); or over 
AbO| at 420" (Car-butyl chloride ia dao formed (17)); with cone. aq. HCl + ZnCls refluxed 
1 hr. (15% yield (18) (19)]; with PGU + ZnOs (yields: 85% (20), 80% (18), 32% (21)) 
(note that some Car-butyl chloride is formed (21)); with PQi (24) or FClt + Zndi (76% 
yield (18)); or with SOCli + pyridine (88% yield (16)) (5), SOCI 2 + dimethylaniline 
(70% yield (18)), SOCh + diethylaniline (58% yield (18)) (note that use of oniiine gives 
only 19% yield (18)) see indie, refs.) 

[For forum, of G from 2-methylpropane (isobutane) with CI 2 + cat. at 180" (60% yield 
(26) together with other prods.) (26) ace indie, refs.; for formn. of C from isobutylene by 
cat. addn. of HCl (note " abnormal " addition) see (27).] 

[For formn. of G from isobutylamine with NOCl in xylene at -^15" (28) or with aqua 
regia (29) see indie, refs.; from n-butyl acetate (1 :3145) by pyrolysis wilh AlCb see (30).] 
[For sepn. of C from Cer^butyl chloride (3:7045) by hydrol. of latter with aq. alk. and 
extraction of the resultant Co^butyl ale. with aq. see (10) (3); for sepn. of G from more 
reactive alkyl chlorides (such aa C^-butyl chloride (3:7045), methallyl chloride (3:7145), 
etc.) by esterification of the reactive chlorides by htg. at 125'225" under piesa. in pres, of 
Cu with alkali salt of a suitable acid, followed by fractional diatn., see (47).] 

[C on suitable htg. dec. into isobutylene and HCl; if the process is so conducted that 
theae prods, can react at lower temp, they combine to yield Cer-butyl chloride (3:7045): 
e.g., G passed over pumice at 500" (31), or over clay at 250-300" (32), or over DaGi, ThCU, 
IhOs, kaolin, etc., at 300" (33) (34) (35) (36), or with Hi over reduced Ni at 270" (35) {36) 
yieUa iaobutylene + HCl; for execution of this process so oa to permit recombination to 
terbutyl chloride (3:7045) see (37). — Note that C on htg. in 8.t. at 306" for 6 hra. gives 
(3) 8% ier-butyl chloride; for study of the equilibrium in the ^stem G + ter-butyl chloride 
+ HCl over range 88-237" see {38).] 

[C with Gls yields (39) (26) l,3-dichloro-2-methylpropane (3:7960) and other prods. — 
G with Bn (1 mole) in prea. of Fe in 8.t. at 100" for 6 hre. gives (40) l,2-dibromo-2-methyl 

T ine (isobutylene dibromide), b.p. 148" (40).] 

with aq. aoln. or susp. of inoig. baaea under presa. at 120-350" yields (41) a mixt 
oontg. iaobutyl ale. (1:6166), ter-butyl ale. (1:6140), and iaobutylene. — For study of 
rate of hydrolyais of C in 50% ale, in prea. and aba. of dil H 2 SO 4 see (42). — In emmection 
with hydiolyaiB of C to isobutyl ale. note that theae two form no aieotrope (1).] 

[G with Na in liq. NHi gives Z-methylpropane (isobutane) (43); but C with NaNHs in 
liq. NHi gives iaobutylene (43).] 

[G With CaHe + AlCla gives exclusively (44) (45) (46) (21) fer-butyltonsene <1:7460).] 
C with Mg in dry ether in prea. of iraeo of Mel as oat gives in 8 hra. (98.9% (43)) 
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fonmp. iaobutyl Mg(3; the ediaraal sola. ^ thk RMgO iiiukr|oei tiie uml Mote 
j|M«bo bqlow). 

10 Itealtflc add (1:1050) q.v. [From iaabutyl M|sGl with 00 % Mcnrad by fi. 
Don^volfttile acid aad aubsequont diata* (40) (yidd not nported) J 

0 bofaleruilide: in.p. 100-110” u.e. (50). {From mobuf^ MgCI (^vo) with phobyl 
iaoioraaate in dry ether |6Q).] [Note that this deriyative doOB not didSigpi A Q fijpn^ 
ieoamyl diloride (3:7365) or 2-ohkHt>butBiie (3:7126) q.vj 

(P liqvaleio-^-tbliiidide: m.p. 106-107” u.c. (50). [liVm iaobutyl MgCl (above) with 
^tolyl isocyanate in dry dher (60).] [Note that this derivative does not 
C from O-chloropentane (3:7330) q.v., but that it is the best means of dhrian^i^ h p i 
from O-chlorobutane (3:7125).] 

(0 Isovslero-aHiiphthalide: m.p. 126-126” u.c. (50). (EVom isobotyi MgCl (sbove) 
with a-naphthyl isocyanate in dry ether (50).] [Note that this itevattve dom te 
distinguish C from 2-ohlorobutaae (3:7125) q.v.) 

bobiitji meicttiic chloride: unreported. 

— ^ S~ (lBobiityi]iaothioiirea picnte: m.p. 174” (61 ). [lliiB prod, has been repotted from 
isobutyl bromide (or iodide) (but not from C) by htg. with thiourea in ale. for 2 miB.| 
Mowed by addn. of ale. PkOH (51).] 

— N-(Iaobutyl)phfhalifflide (l-(l/-]dithaliimdo)-3-methyl|iropaAe): Ifts. from GSb» 
nap. 03” (53). [This prod, has been reported from isobutyl bromids with K ph thaKariito 
on htg. in B.t. at 210” for 3-4 hrs. (63).] 

N-(lsobtttyl)-S-nitro|ihtfailimide: unreported. 

(laohutyl)tetrachiorQ|ihthsHinide : unreported. 

— iV-(Iaobutyl)-A^-(p>bromohenzeneBulfonyl)-p-anlBidide: eryst. from 75% alc.| 
m.p. 78-79” 157). [Ifrom C (7) or the corresp. isobutyl bromide with 
bensene8ulfonyl)-p-anisidine in ale. EOH after 1 hr. reOuzing (57).] 

— N-(lBOhutyl)-o-Ba]fDbenziilc imide (N- (isobutyl) saecharin: m.p. 75.0” (65). (Not 
reported from C, but obtd. from isobutyl bromide or iodide with sodium sacebaim in 
aq. butylcarbitol (1 : 6517) on refluxing 30 min. (55).] 

p-(liiobutozy)beazoicacid:m.p. 140-14ru.c. (56). [From C with ethyl phydrog^- 

bensoate (1 : 1^) in aba. ale. NaOEt on refliudiig 1 hr. (56).] [Note, however tet 
this prod, does not distinguiah C from isoamyl chlonde (3 : 7365) for which the oomsp. 
p*f]soamoxy)bensQic acid has m.p. 141-142” (56).] 

Isobutyl 8,4,6-tri-iodoplieiiyl ether: m.p. 48.0” cor. (52). [This prod, has been 

obt. from isobutyl bromide (but not C) wiUi 2,4,6-tri-iodophenol in ale. NaOEt 152}.] 
[Note that it would not distinguish C from 1-cbloropentane (3:7460) or l-chlorahexane 
(3:7955).] 

Isobutyl s-naphihyl ether: b.p. 301.5” cor. (54). (Corresp. pierate, m.p. 104.5-. 

105.5” cor. (54).) 

Iwibutyl /9-naphthyl ether: b.p. 204.5” cor. (54), m.p. 33.0-33.5” cor. (54). (Conespi 
picrate, m.p. 84.O^.0” cor. (54).) 

1:7135 (1) Timmermans. Martin, /. efttm. phyt. 38^ 778-779 (1026). |2) Timniermsns, JM. 
■oe. chm> Beig, 37, 334-343 (1913); Cenl. 1114^ 1 518. (3) Michael, Zeidler, Ann. Ill» 110-111 
(1912). (4) linnamimii , Ann. 138, 16-17 (1872). (5| Vog^, /. Chm. Soc. 1313, 638-638. 
(6) Turkevich, Smyth, J. Am. Chm. Sac. 737 (1942). |7) I'urkevich, Smyth, J. Am. Chm, 
•Sac. n, 247 (1040). (8) WiswoU, Smyth, /. Chm, Phya, 3 , 357 (1941). (9) Fflhiisr, Bar, H, 
514 (1^. (10) Britton, Cobman, Warren (to Dow Chem. Co.), U.S. 1,984,725, Deo, 18, 1934; 
Cant, 1181, 1 3189. 

(11) LeMt, " L'aaeotropiame," Brusaeb. 1918. (12) Leoat, Bac. tm, ehim. 45, 624 (1829)« 
(13) Leoat, Roe, inu, ekim, 46, 242 (1027). (14) Leoat, Ann. aoc. act. BnaeUea 47, 1 162, 288 
(1927). (16) Haaok (to Chem. Fahrik von Heyden), Ger. 624,693, Jan. 30. 1936; CM tte 
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I 8S7S; CJi. M, 4076 (1936). (16) Bioud, AUenet at Cii, Brit. 191,002, Fib. 14, 1933; Ftoufa 
646,390, Oct 9, 1922; (Jar. 430,683, Juna 30, 1926; CmL 1936, 11 907. (17) Sabatiar, MbIUib, 
Csmid. imd. IN, 124 (1919). (18) Clark, Streicht, Ray. Boe, Can. (8) N, III 77-80 
(1980). (10) Norria, Taylor, J. Am. CKm. Sac. M, 766-767 (1924). (30) Dehn, Daria, J, Am. 
Cham. Sat. M, 1338-1334 (1907). 

(21) Bhaaainitli, Mnckie. J. Chtm. Sac. IMS. 233B. (22) Freund, J. prakL Chem. (2) It, 
29^ (1876). (23| Mouneymt, Ann. chim. (7) M, .530 (1900). (24) Pierre, Puohot, Ann. IH, 
276-278 (1872). (25) Britton, Cnletnan, Hadlrr (to Dow Chem. Co.). U.R. 1,954,438, April 10, 
1034,- Cent. 1M4, II 3180; C.A. 28, 3739 (1034) ; D.S. 2,018,345, Nciv. 22, 1035; IM, I 3907; 
C.A. N, 106 (1936). (26) Heea, McBee, Wober, hid. Uno. Chm. 27, 1190-1195 (1935). (27) 
Britton, Houech (to Dow Chem. Co.). VJ&. 2,069,624, Feb. 2, 1^37; Cent, in?, 1 5045- (28) 
Saoloniiia, /. Rim. Fhya.-Chem. Soc. 31, 431-449 (1808); Cenf. 18M, 11 887. (29) Seolonina, 
/. Bust. Pfiyat-Chem. Soc. 10, 822-825 (1898); CfifU; IM, 1 254. (30) Gault, BdolT.Buti. aoc. 
cMm. (5) 5, 296-300 (1938). 

(31) Nef, Ann. 318, 21-23 (1901). (32) Senderene, BuU. aoc. chim. (4) 3, 827-H28 (1908); 
Compia rand. 14i, 1213 U908). (33) i^ubatier, Mailhe, CompU rend. 141, 238 (1906). (34) 
^ndereiia. Compl. nnd. 2n, G12-(&15 (1935). (35) Mailhc, Cent. lOtl, 111 467. (30) Sabatier, 
Mailhe, Compt. rend. IM, 658 (1913); 138, 407 (1904). (37) Nuttins. Britton, Huechcr, Petrie 
(to Dow Chem. Co.). U.S. 1,993.719, Marrh 5, 1935; Cfnt. IMS, II 2879-2HH0; C.A. 29, 2549 
(1935). (38) Kietiakowsky, StauiTer, J. Am. Chnn. Soc. 51, 165-170 (1937). (39) Ham, McBee 
(to Purdue Research Foundation), U.S. 2,147,577, Feb. 14, 1939; Cent. IMB, 11 226; Can. 378,829, 
Jan. 10, 1939; Cmt. IMg, 1 3454; C.A. 33, 2151 (1939). (40) Herifelder, Bor. 23, 12fi0 (1893). 
(41) Britton, Coleman, Monre (lo Dow Cliein. Co.), U.S. 2,007,473, Juii. 12. 1937; Cmi. in7, 

II 1894; C.il. II. 1432 (1937). (42) Olivier. Dei-Kor, Arc. frav. cAtm. 41. (>4U (1921). (43) Chab- 
lay, Ann. chim. (9) 1, 484, 49G (1914). (44) Konowaluw, J. Huaa. Phya.4^Kem. Soc. 27, 457 
(1895) ; Btdi. aoc. chim. (3) 16, 865 (1896). (45) Boedtker, BuU aoc. chim. (3) 31, 966-968 (1904). 
(46) Schramm. Monaiah. 3, 615 618 (1888). (47) Colomau, Moore (to Dow Chem. Co.), U.S. 
2,207,611, July 9. 1940; C.A. 34, 7934 (1940). (48) Hoiilien, Boedler, Kisrhor, Her. 33. 1781 
(1936). (49) Fournier, Bull. aoc. chim. (4) S, 924 (1909). (50) Underwood, Gale, J. Am. Chm. 
Soc. M, 2117-2120 (1934). 

(51) Brown, Campbell, J. Chm. Sac. 1337, 1700. (52) Drew, Sturtevant, J. Am. Chem. Soe. 
31, 2666 (1939), (53) Neumann, Bcr. 23, 999 (1890). (54) V. H. Dernier, 0. C. Dormer, J. 
Ojv. Cham. 8, 290-291 (1938 39). (.55) Merritt, Levey. Clutter. J. Am. Chem. Soc. 61, 15 16 
(1939). (56) Lauor, Sanders, Leekloy, Unauade, J. Am. Chem. Soc. 61, 3050 (1939). (57) 
Gilleepie, J. Am. Chem. Soc. M, 2740-2741 (1934). 


8:7140 2,2-DlCHLOROFROPAlVE 

(Ifiopropyiidcne (di)clilaridc; 
“ aicetcme (di)chloridc 


Cl 

CHj-i-CU, 

(!}i 


CiHiCI, 


BeiLl- lOfi 
Ii-( 34J 
Ii-( 73) 


70.0’’ 

6a8° 

6».7° 

69.69° cor. 
e9B° 

69.9-69.3° 

68.86- 69.06 

68.86- 68.87 


itTMinffl. (1) 

n) 

(3) 

itTMmm. (4) 
( 6 ) 
(5i) 
(B) 

■t 746 mm. (7) 


P.P. 

-34.6° (8| (9) 
-34.4° (1) 
-33.8° (6) 


= 1.084691 (1) 

Dj*’ = 1.09161 (1) 

ng! - 141167 ID 

> 1.09843 (1) 


b with MeOH (b.p. 64.7°) fomu a oonat.-boilis. mixt, b.p. 55.5°, oontg. 79% C; C with 
EtOH (b.p. 78.3°) forms a cuDst.-boilg. mixt., b.p. 63.2°, eontg. 86.5% C (2). 

[For f.p./oompn. data on mixta, of C with methylene (di)chloridc (3:602U), with 1,1- 
diehloroethane (ethylidenc (di)chlonde) (3:. 5036), witli CCU (3:6100), or with 1,1,1- 
tiiehloroethane (methylchloroform) (3:5085) aee (8).] 

[For pn|m. of C from amtone (1:5400) with Pa, [55% yield (10) (together with 45% 
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2i«|ibroprapene-l (S:7CD0)) (10)] see (11) (12);for forttm. (25.6% (18)) (togsthtt 
with other produeta) from propane by vqior-ipiiase ofalorination at 400** aee (13) (14).} 

C on hyfMyue by htg. with 8 vbifl. aq. in e.t. at 160-180” (4), or with HI at 180^ (4), or 
on paanng with steam over cat. at 550-860° (15) yields aoetone (1 :5400). (For be^^or 
of 6 with boiLg. aq. + trace of NaHGOa ta with bdlg. aq. + Fh ace (13).] 

C with ale. KOH yields (12) (13) (16) (17) 2-ehloropropene-l (3:7020), b.p. 22.8‘ ifl 
withexeeas ale. KOH yields (18) propyne-1 (ailylene), b.p. -27.5°]. 

C with H 2 over Ni at 300° (10) or over BaCh at 380-400° [Beil. Ir(73)] gives 2-chloro- 
propene-l (3:7020), b.p. 22.5°. 

(1) TimmarniBiu, Deloourt. J, ekim. phya, 81, 91-92 (1984). (2) Lecat^ Rec. (ma. eUm. 
4i, 242 (1927). (3) Hasb, McBae, Weber, Ind. Eng. C’hem. 88, 838 (1936). (4) 

Ann. lil, 67 (1872). (6) Turkevich, Smyth, J. Am. Chem. Soc, €8, 2469 (1940). (5a) Kobl- 
rauBch, XOppl, MaruUah. IS. 196 (1935). (6) Grose. Phyaik. Z. 18, 689 (1931). (7) Maiyott. 
Hobba, Grass, J. Am. CKem. Soc. 18, 660 (1941). (8) van da Vlo^, BuU. aoc. ^Aim. Beith M 
260, 262 (1939). (9) Timmermans. Bull. aoc. ehim. Belg. 25, 300-327 (1911) : CerU. IfU, U 1015. 
(10) Henna, RenoU, /. Am. Chem. Soc. M, 2435 (1937). 

( 11 ) Fiiedel, Ladenburg, jlnn. 148, 315-816 (1867). (12) Friedel, 4nn. 118, 236 (1S59). 
(13) McBee, Hass, Chuo, Welch, Thomus, Ind. Eng. Chm. 18, 176-177 (1941). (14) Hwi. 
McBee (to I^due Research Foundation), U-S. 2,004,073, June 4, 1935; C 011 I. IM, 1 1500. (15) 
Lloyd, Kennedy, U.S. 1,849,844, March 15. 1932; Cent. 1932. 1 2994. (16) Kahoveo, KohlrauMh, 
Z. Chetn. R-40, 178 (1040). (17) West, Farnsworth, 2Vans. Faraday Soc. 87, 147 (1931). 
(18) Friedel. Ann. 184, 262-264 (1865). (ID) Mailhe, BvU. aoc. chim. (4) 88, 538 (1921), 
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BJ. 173,74“ 
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Bf - 0.B475 (7) 

i#«L4a40(7) 

71-74° 

(2) 



72.2° 

(3) (8) 



71.5-72.6“ 

14) (5) 



70-71“ (6) at 788 mm. 

(7) 




I5m olra l-cMor(h2-melhylpr(ipene- (3:7120).] 


Note that for C the designation methallyl chloride is now prefeired (3); great care ahoiild 
be used to avoid confusion of C with the isomeric and very closely related l-chloro-2-methyl^ 
propenc- 1 » iaoerotyl chloride » /},/8-dimpthylvinyl chloride » o-chloroisobutylene (3 : 7120) ; 
both these compounds are now commercial products in the U.S.A. 

Commercial G contains approx. 4% (10) of the isomeric ^,|9-dimethylvmyl chloride 
(3:7120); owing to the proximity of their boiling points the two isomers are extremely 
difficult to Bcparate by distillation (8), but owing to the great reactivity of the halogen of 
C (aee amplification below) and the relative unreactivity of the halogen of A/^^Um^thyl- 
vinyl chloride (3:7120) interfereooe from the latter in metatketical reactions ol commL C 
need not be expected. 

[For prepn. of C from ZHnethylpropene-l (isobutylene) with Qi see (3) (2) (5) (9) (other 
prods, are also fanned) ; for fonnn. of C as its equilibrium miTCt. (10% C) with |9|Mime(hyl'- 
vinyl chloride (3:7120) by actn. of HiSOi on latter see (B).] 

[For use of C aa insecticide aee (11) (12); for toxicity studies on beetlea aee (13); {q7 
tlltiL of C (when used an industrial fumigant) by reaction with etfianolainine in dioxiAB 
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(14 or l)y thonnal dMompontHm (U) m incHe. nfi.; for we of C in prapn. of edlulow 
«tbcai see |16) (17).] 

RMtittooi isrolfing further inbitltiftloa of H itome In C. [C with Cli at room temp. 
( 8 ) of. |5| (9) or in pres, of NaHCOt Boln. at 0 ” ( 2 ) givee (70% yield ( 8 )] a mixt. 
of approximately equal amounte of lt3-dichlciro-2-methylpropene-l (3:5600) and l-^shloro- 
!^{iiUoroinethyl)propeDe-2 (3:5633) (see abo next paragraph).] 

Bnnctioiii Involxlog the double bond of C. [C with Cb (5) (42) or with SOiCli (42) abo 
(see above) adds halogen to the unaaturated linka^ yielding (5) (42) l,2,3-triishlonh2- 
methylpropane (3:5710), b.p. 163.5-164° at 772 mm. |5|.] 

[C with Bin, however, givea chiefly (93% yield | 8 ]) cf. ( 6 ) (9) the expected addition 
pr^., lHshlon>-2,3-dibTomD-2-methylpropBne [Beil. 1-1281, b.p. 57° at 5 mm., Eip « 1.9168, 
m 1.5834 ( 8 ).] 

[C adda HCl with oonsiderable difficulty; e.g., C with equal vol. 12 HQ at 3°, or 6 
at b.p. treated with HQ gaa for 2 hra., shows no reaction |3); however, C with equal voli 
12 N HQ shaken for 1 ^ hn. at 63° forma 30% of the expected l, 2 -dichloro- 2 -methyl- 
pnqiane (3:7430). ~ C with dry HBr gas readily reacts giving (97% yield | 8 |) l-chloro-3- 
bromo-2-methylpropBne, b.p. 49° at 15 mm., » 1.4839, no = 1.4816 ( 8 ) (note that 
tins “ abnormal mode of addition of HBr m presumably attributable to the presence in 
C of penuddic material ( 8 )).] 

[C with aq. HOGl bdow 5° ( 1 ) (7) cf. ( 8 ), or C with Qn/aq. ( 8 ) (18) or even org. hypo- 
(ddorites (18), gives by addn. of HOQ to unsatd. linkage l,3-dichlorf>-2-mcthylpropand-2 
(3:6977). — C with aq. HOBr (from Brs/KBr in aq.) at room temp, for 4 his. gives 97.5% 
yield (1)) l-bromo-3^hlaro-2-methylprapBaol-2, b.p. 84r85° at 20 mm., DsS ^ 1.7578, 
Ud * 1.5171 (1). ^ C in ether with aq. HgO + 1| (HOI) at room temp, for 5-6 his. gives 
(15% yield |I)) &Hdiloro-l-iodo-2-mGthylpropanol-2, b.p. 101-103* at 18 mm., tid « 
1.647 (1).] 

fC can also add hypochlorite esteis; e.g., 6 with (er-BuOQ (3:7166) in MeOJl -|- trace 
p-toluenesulfonic acid at 40° for 3-4 his. gives (35% yield ( 6 )) ^.^-dichloro-ter-biityl methyl 
ether (l,3Hlichloio-2-met.hoxy-2-mcthy]prDpane), b.p. 170° at 748 mm., » 1.1953, 
fi? - 1.4595 16|.] 

(C can also undergo cat. hydration of the double bond; e.g., C, although but slightly sol. 
in 80% H 18 O 4 at 0 °, grad, dissolves on stining; and after the solution is poured onto ice 
and the liquid distilled ( 8 ) (19) 63% of the originBl C can be recovered as /9-chloro-br- 
butyl alcohol (isobutylene chlorohydrin) (l-chloro-2-methylpropBnol-2) (3:7752). Note 
that other acids can also be used for this hydration, e.g., 85% H 1 PO 4 , 70% HNOi, 60% 
HCIO 4 , benscnesulfonic acid, etc., each having its own optimum conditions ( 8 ). Note 
abo that in thb reaction some 32% of the initial C is not hydrated but is partially iso- 
merised to a mixt. contg. 10 % C with 90% |9,jUimethylvmyi chloride (3:7120) (see also 
below) | 8 ).| 

[0 can also be rearranged to the isomeric isocrotyl chloride; e.g., 0 (10 moles) with 80% 
Ebkb (1 mob) stiired at 40° for 2ii his. gives an upper phase which conta abt. 87% 
isocrotyl dibride + 7% C H- 6 % dichlorides and polymers; after washing free from add, 
drying, and distilling it yields 85% AP-dimethylvinyl chlori^ (3:7120) ( 8 ) (20).] 

[C on sulfonatbn with dwnane sulfotrioxide in ethylene dichloride gives (21 1 a oompbx 
mixt. of prods. ; about 40% of the SOt adds to the unsatd. linkage giving a oydic anhydride 
of the carbyl sulfate type, the remainder suhBribifinp to yield the three isomeric mono- 
Biilfonic ad^ of C; nei^r polymerisation nor disulfonation talus place; for details the 
originBl paper (21) should be consulted.] 

(For polymerisation of G in the pres, of peroxides see ( 22 ).| 

(D condensed with OiHe in pres, of anhydrous liq. "HF at 0 - 10 * for 20 hn. os directed 
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(H) frm mamly (M% yield) Indilimihtef^biiftyibeiii^ <lHUixQ^2-meihyi>S«^^ 
pr 9 paii 0 )i b.p. lir at 90 mm., aeoompanied by a BmaU mst. (10% ykld) M^CI^^Uoikbi- 
(tfrvtotyUbeiiBeiie, b.p. 140* at 4 mm.] 

Itaartioiii lavcflvliii the halogen atmi of C. [C upon faydrolyavi with boUg. aq. KfOOi 
eoln, for 30 hie. (0) ef. (5) (4) (43) or C with 10% aq. NaOH at 116* under preei. (leaetUm 
oomplete in 15 min.) (10) (24) jdeida the omteBp. meAhaUyl alcohol (2-meihylpnipeD>4)*ol«l), 
b.p* 114.40° • 0.8515, nff « 1.4265 (10); for important extensive survey of its 

acUoDS eee (25). Note, however, that the nature of the material obtd. by hydnlyaii of 
C (beeauBc of the reactivity of tiic leoultant methallyl alcohol) dependa upon the praaM 
Donditions: e.g., if the reaction mixture beoomn acid (either through ina^uate ipirig g 
or lack of suitable neutraliser) isobutyraldehyde (1 :0120) is formed (for instance, C with 
GaCOs + aq. at 140-180" under press, gives only isobutyrsldehyde); if only tempawy 
local legLons of acidity devdop and these subsequently become RllfAlVna & compleK mixt. 
[floaty isobutyric acid (1 : 1030), isobutyl alcohol (1 : 6165), and 2,2,4HtrimethylpentBaediot* 
1,3 [Beil. 1-492, 12-(55B]|) may result from the action of alk. on the iaobutyraldriiyde. — 
Note also that the principal by-product of the neut. or alk. hydrolysie of C Cuwiibly 
formed to abt. 5%) is hw-(methaUyl) ether, b.p. 134.34°, /)f » 0.8163, n? - 1^; 
note that this cpd. forma witli methallyl ale. a const. -boilg. mixt., b.p. 114.06* (jJiwwt 
identical with the b.p. of methallyl ale. itsdf), contg. 81.3 w/. % of (methallyl) ether + 
13.7 wt. % methallyl alo. (10) (for still other aseotropes in this system see (10).)] 

[C with metal alkoxidea or even C with aloohob + cone. aq. NaOH readi^ givea the 
corresp. ethers: e.g., C with NaOEt (9) or ale. KOH (0) or EtOH + 50% aq. NaOH re* 
fluxed for 7 bra. (10) (26) gives ethyl methallyl ether, b.p. 84.8-86.8*, Djf* >■ 0.8151, fi{f m 
1.4067 (10); C (2 molm) with methallyl ale. (3 moles) + 50% aq. NaOH (4 moles) refluxed 
2 hra. givea (91.9% yield (10)] (methallyl) ether (for oonata. see preceding panignpb)< 
(Note that this last ether cannot be prepd. by conventional bimolecukr dehydration with 
acid because under such oonditiona only iaobutyraldehyde results.) — Note that in reaction 
with ale. NaOEt C has about the same reactivity as allyl chloride (3:7035) at 35* but 
slightly less at 50*; C, however, is less reactive at 35* than crotyl chloride (l-«hlordbuten0*2) 
(3:7205), and the latter less than lHihliiro-2-methylbutene-2 (3:7485) (10). — For reactn. 
of C with phenol (1:1420) + dry KiCOi refluxed 24 hra. in acetone and giving (72% yisU 
(4)) corresp. methallyl phenyl ether, b.p. 89° at 10 mm., see (4).] 

|C with aq. or ale. NaSH (10) (27) or 6 with aq. thiourea refluxed 2 hra. then made 
alkaline (28) gives (68% yield (28|) methallyl mercaptan, b.p. 93.5° at 760 mm. (28), 
92.4-92.6°, - 0.9137, nS « 1.4872 (10).— C with Nii|S.9H|0 at 120° under press. 

(10) (27) yielda bis- (methallyl) aulfide, b.p. 172.8-173.0°, - 0.8836, ng » 1.4862 (10); 

C with NaaSg at 120° under press. (10) (27) yields bts-(methallyl) disulfide (no cocotK 
oven (10)) (both the sulfide and disulfide are valuable fly repdlenta and fumiguts (20)0 ^ 
C with NaSCN (30) or NHiSCN (10) gives on refluxing 8^ hra. (yields: 04-96% (30), 
70% (10)) methallyl isothiocyanaie, b.p. 169-170° at 760 mm. (30), 89-00° at 50 nun. (30), 
78° at 25 mm. (30), 64° at 10 mm. (30) (forms with aq. a eoiist.-bong. mixt., b.p. 96.3-97.6” 
(10)), D? - 0.0926 (10), ng - 1.5220 (10).) 

[C with NaBr in dry acetone refluxed for 5 hn. givea (15-20% yield (10)) (27) methal^ 
bromide [Beil. Ir(182)l, b.p. 94.2-96.2* at 774 mm., Dj® - 1.31335, ng - 1.46886 (31). — 
C with Nal in dry ethyl methyl ketone (1:5405) refluxed 3 hn. gives (12% yield (lOj) (27) 
methallyl iodide, b.p. 25-30° at 3^ mm., ng » 1-4862 (10) (very unstable and taas 
decompoae violently even at room temp, on prolonged atorage (10)]; note that in thia 
reactn. C ia more reactive allyl chloride (3:7035) but aomewhat Icaa reactive than 
l<4ltiore.2-ffliethylbutene-2 (3:7485) and oonaderably Isaa leactiva than l-chlorobateiic-fl 
(arotflpl ddoride) (3:7205) (10). — C with CuCN in mtrobenicDe at 128-130” for H hr. 
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( 68 % yield m CuCN ( 10 )) (27) methidlyl qranide, b.p. 130.2-136.4*, fif - 
1 ^ - 1.4202 ( 10 ); note that uae of NaCN givea a pmd. of aoDWwIiat faigher b.p., 138.1)- 
139^^ |10)f indicating prec. (k^ rearr.) of some ^^a^limethyUisiylonitrile, b.p. 140-142”.] 

[6 (1 mole) with oono. aq. NH 4 OH (10 molm) at 90” under pren. reacts completdy 
within 2 minutes giving | 10 | (32) mixt. of 56% methallylamine, b.p. 78.8”, » 0.782, 

nS - 1.431 (10) m.p. 190-191” cor. (411; fi.FkOH, m.p. 202-206” oor. (41)) + 

26% di-(inethaUyl)amine, b.p. 148-149”, - 0.799, nS - 1-446 ( 10 ), + 8 % tri- 

(inetha0y])ainine, b.p. 194-195” (32), 83-85” at 15 mm., Lf - 0.8256, n? - 1.457 (10), 
together with 5% tetra(methallyl]ammomum chloride; C htd. with primary amines 
bf^ves in anslogous fashion (10) (32).] 

[C with Mg in diy ether under very carefully regulated conditions (using Luge excess of 
Mg -H ether and slow addn. of C) gives as high ss W% yield ( 10 ) corresp. methallyl MgCl; 
this with acetaldehyde (1:0100) gives (65% yield (10)) the eiq>ected secondary ale. 4- 
methylpenten-4«l-2, b.p. 129” ( 10 ); similarly C with Mg -|- acetone (1 :5400) in dry ether 
gives (59 mole % yield (10)) 2,4-dimethylpentene-4-Ql-2, b.p. 126” (10) accompanied by 
(37 mole % yield (10)) of the coupling prod, di-methallyl (see next paragraph); note that 
this coupling reaction is very difficult to suppress.] 

[C with Mg in dry ether ( 10 ) (33), or with Na in dry ether (34), gives (yields: 90 mole % 
(10), 65% (33)) di-methallyl (2,8dimethylhexadiene-],5) [Beil. 1-2.59, Ir(122), l8-(237)l, 
b.p. 114.3” at 760 mm. (10) (33), Df = 0.7487 (10), 0.7423 (33), - 1.4^3 (33). - 

Coupling of C witii other reactive alkenyl chlorides can also be effected: e.g., C! with allyl 
chloride (3:7035) + Mg in dry ether gives (33) 47% yield 2-methylhBxadiene-l,5 [Beil. 
1-257, li-(120)], b.p. 88.1” at 760 mm., tiS « O.HQR, » 1.4184 (33), + 30% di-methBllyl 
(see above) + 12% hexadieno-1,5 (biallyl) (1:8()45). — For analogous mixed coupling 
with 2-chlDropentene-3 (pipeiylene hydrochloride) (3:7400) and with 4-chloro-2-methyl 
butene-2 (isoprene hydro^oride] (3:7465) see (36).] 

[C with NaNHs in liq. NHg gives (27% yield (35)) 2,5-dimelhylbrxatriRne-l,3,5, b.p. 
145” at 747 mm., 90.2° at 200 mm., m.p. —9”, ud = 1.5150 (35) ; note that an intermediate 
x-chloro-2,8dimethylhexBdiene, b.p. 38-34” at 5 mm., no 1.4612, has been detected 
(35).] 

{C reacts normally with other RMgX compounds; c.g., C with McMgBr in di-isopropyl 
ether (ord. ether boils too dose to prod.) gives (10) 2 -methylbutene-l (1:8210); C with n- 
BuMgCl gives (83 mole % yield (10)) (33) 2 -methylheptene-l, b.p. 110.3” at 760 mm., 
= 0.7206, no 1.4123 (33) (contaminated with 2 -methylhepiene -2 formed by rearr. 
of the former by the inevitable MgCb (33)); C with iso-AmMgCl gives ( 10 ) 2 , 6 -dimethyl- 
heptene-1, b.p. 140-143” (10); C with CtHtMgBr gives ( 10 ) methallylbensene (2-methyl-l- 
phenylpropene-l)^ b.p. 175-176” (10).] 

(For reaetn. of C with diethyl malonatc (1 ; 3581] and with various diethyl alkylmalonates 
see (37); for prepn. of methallyl substituted barbituric acids (37) (4) or thiobarbituric acids 
(38) see iodic, refs.] 

MsttuUyl uetite [Beil. 1-137, IrdSO)]: b.p. 124* at 700 mm., - OSim, 

rS - 1<4129 (39). (Fhim C KOAo at 150* in i.t. (5) ( 0 ) cf. ( 10 ).] (For date on 

the f annate, propionate, and n^butyrate see (30).] 

Methallyl benioite: yd. odorless oil, b.p. 120” at 50 mm. (40). [Frepd. indirectly 

(40).] 

Methallyl ^-nitrobenioate: unreported. 

Methallyl 8,5-dmitrobenzQate: unr^Mirted. 

O N-(Metliallyi)^thaliimde: white cryst* from MeOH, m.p. 88.6-90” oor. (41). [From 
C -f- K phthalimide in s:h at 150” for 3 hrs. (41).] 
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3241 (1887). (35) BJiaraach, Nudenberg, Sterufeld, J. Am. Chem. Soe. IS, 2036 (1940). (W) 
Henna, Gilman, J. Am. Chem. Soe. IS, 392-394 (19^. (37) Doran, Shoida, J. Am. CAm See. 
M, 1826-1026 (1937). (38) Tabern, VoIweUer, J. Am. Chm. Soc. 67, 1961-1963 (1936). ^) 
Byan, Shaw. J. Am. Chem. Soe. M, 3469 (194U). (40) Kloiiifeller. Ber. M, 1597 (1929). 

(41) Adama, Cainui, J. Am. Chem. See. II, 2466 (1939). (42) Mooradian, Cloke, J. Am. 
Chem. Soe. M, 787 (1946). (43) KOhler (fat Hohm & Haaa Cki.) U.B. 2,323,781, July 6, IMS; 
C.A. 18, 116 (1944). 


3:7150 a-CHLOROBTHlLMBTHIL ETHER H CiHiOd 

BeiLl-e06 

(o-MethoxyetliyL chloride) 

CHa.C.U.CHs 

Ii-(8«7) 

li-(674) 

BaPa 

79-73’’ cor. At 761 mm. ID 

Df E 0.B90B (2) 

nS - 1B004 (1) 

70-79” ttldAmm. (2) 

0.9B02 (1) 

1BB69(2) 


[Fur preim. (yields: 07% (1), 95% (2)) from paraldehyde (1:0170) -|- methyl ale. 
(1 -.6120) -I- dry HQ see (1) (2) (3).] 

C on atdg. polymeriaea to dark tarry reaidue. 

[C with Bt) at 0° givm (3) ajl-dibramoethyl methyl ether, b.p. 67-00‘ at 22 mm. (3).] 

C on ahnifinj with at}, yielde acetaldehyde (1 :0100), methyl eJe. (1:0120), 4* HCl. 

t:ni| (1) Hf- , Murehiaon, J. Am. Chem. See. SI, 4077-4079 (1931). (2) WaOaaa, Beni^ 
J. Ana CAam. See. M, 2882 (104!$). (3) Baker, J. Chem. See. IMS, 522. 
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8:7191 4€BL(»0BinBllS4 GH|-<!H^-CBM% CiHya BdiaXU 


U, 75.0° It 779 mm. (1) 8f - €.8811 <1| n? - 1.48830 (1| 

Golorlem liq. with odor dmilar to ally! ehloride but lam atrong; insol. aq. 

[For pnpo. of C from buten-l-d-4 (allylcubindl) [Beil. 1-441, Ir(226], lr(480)] with 
poll + pyridine (41 % yield) see (1).] [C is not fon^ (2| |3| during reaetn. of butadiene 
1,3 With flai 

Szllil (1) JuvBla. Ber. U, 1993 (1930). (2) EharaMdi, Eritoheviky, Mayo, /. Orp. Chm, 8, 
494 (1988). (8) Ganguly, J. Indian Chan. Soe. U, 881, 884 (1936). 


Si7U8 ACXYLOIL CHLORIDB 

CHysCH-C..O 

CiBl(X3 Baa. n - 400 

(hiqwiMyl aihloiide) 

k 

nt- 




Ila-(8SS) 

B.P. 75-76” 

(1) 

Df - 1.1186 (13) 

- 1.4348 (13) 

74-75“ 

(11) 



74-76° at 760 m 

0.(13) 

Jf. -1.14 (1) 


30-33- at 140 mm. (18) 




CdorleBB mobile atrondy lachrymatoTy liq., fumg. in air. 

[For prepn. of C from sodium acrylate with POCli (yields 80% (11), 60% (1), 27% (12), 
22% (2) (3) (4), wiihSOGb (19% yield (9)), orfrom^hloropropionyl chloridB (3:8690) 

by lass of HQ (35% yield |12)) when pas^ over suitable cat. at 280-300° (5) see indie, 
nfa.; for prepn. of C from acrylic add (1:1020) with PClg (66% yield) see (13).] 

(For polymerisation of C by light (10) in pres, of a small amt. of org. base see (6); for 
polymeriation of C in pres, d u.v. light or by dibensoyl peroxide see (9).] ^ 

[C with MeOH yields (1) methyl ^-chloropropionate (3:5765), b.p. 148”; C with EtOH 
yidds (1) ethyl ^-chloiopropionate (3:8290), b.p. 162°; C with phenol yields (1) phenyl 
chloropropionate, b.p. 154r>157° at 30 mm. (1); note, however, that C resctiug with a Luge 
excess of ales, or phenols and/or in the pres, of add binding agents such as GaCiOa yields 
(7| eaten of aciylic add.) 

[C with Na acrylate yields (1) acrylic anhydride, b.p. 07° at 35 mm. (1).] 

C with G|H| + AlQi yidds (8) (2) (by Friedd-Grafta reaetn. and subsequent ring 
doBom) indanonM (1:5144), m.p. 42°. 

C in GHQi treated with Bri in GHGb yidds (1) 2,3-dibromopropiimy] chloride, b.p. 
19M93°, 97-99° at 37 mm. (1), DS * 2.181 (1), which with warm aq. easily hydrolyses 
to a,9^bromopropionic add, m.p. 64° (1). 

C on hydnd^ yields (1) acrylic add (1:1020) q.v. (for the amide, m.p. 34-86” (111, 
md jHtoluidide correep. to C MW 1:1020). 

S:TUI U) llonnu, Aim. iMm. (7) I, lBl-174 (1894). (2) Eohbr, Am. 0km. J. U; 880 aSOD). 
(8) VM dtr Burgi ibe. irw. eMm. 41, 23 (1821). (4) Oilmut, Haolmti MeCrHkMi, J, Am. 
Chm. Sac. H, as (1828). (5) I. G.. Brit. 333,078, Aug. 28, 1830; Cml. im^ U 2830; U.B. 
3,030,782, Ang. 11. 1833; C.A. M, 3732 (1833). (3) FikHUolur (to I. G.), Ger. 377,010, May 22, 
1888; CaM. IM, II 1250; C.A. », 8860 (1888). (7) Bauer, Lantli (to lUlun * HaaaCp.), 
G«. 370,863, fUk 33, 1833; CrnLim, 1 2806. (8) BM. 1, pp. 188-202. (8) Maml, Lartoqua, 
J. Am. Chm. Sue. 81, 3244-8340 (1838). (10) BtuuUiigar, Ur«di, Hale. Chm. Am U. 1181 
(19S9J. 

(11) Joai. ZonArfm, HmUiia, /. Orp. CKm 9. 500-307 (1844). (12) Mmny, J. Am. Ohm 
Bte. m, 871-373 (1944).“ (13) BaUwg; Diaoii. Flahar, J. Am. Chm Baa. «3. 208 (1M3)< 



m uQum wns of < im stYicMtfiM 

SiTlM S-CHLdlO-MIHHftmi'imn Q/HfCI MlBJttU 

HO-o-nn, 


Bf . 7«‘ (1) BZ - a9061 (1) 

74-76’ (2) 

[For pnpn. of C fram 24iieUi;Ibutyn-3-ol-2 (diiiiBt]i^>etlijiiyl-OHbiiial) ob ai 

qiodfied (1) (3) with HO + CuOi + NHiO; if CmOt i> uaod or if reaets. ia protmeM 
C ia iaomeiiaed (of. (4|) to l-«liliiro44iiethylbittadiene*l,2 (3:7300) q.v.; for revaato 
oonvenian of latter to C (and other produota) by htg. with OaOOa + aq. aee (3).] 

C on htg. with aq. + CaCOi at 80' givea the preanaor 2-neth]dbutyih3-ot-0. 

C with NHiOH/igNQi givea (1) a white ppt [dif. from l-ohloro-34DethylbutBdieiia4,S 
(3:9200)]. 

«;ni> (1) FavHika, Favonkaya, ComfK. iwid. Ml, 83I-84D (1135); C«tK. INI^ n 1840; 

M, 8U1 (laas). (2) Favonkaya, J. Gen. Chm. (UJS.BJi.) t, 3W-8W (IMO); CA. Ut MU 
(1938). (3) Farorakaya, /. Om. Chm. IVAS.R.) I, 1237-1242 (1939); CA. U, 1803 (IMDb 
(4) Hurd (to Conmaroul Selvanta Carp.), D.S. 2,274,611, Feb. 24, 1942; CA, N, 4138 (196Q. 


3! 7100 l-CHLOROBUTAHB CH|.GHgiCH|.CH| CiHbOI 

BdLl- 

IIB 

(f^Butyl chloride; 



Ii-( 88) 

firpropylcaibinyl chloride) 

G1 

li-( 80) 

B.F. 

F.P. 




78.6” at 760 mm. 

(1) -183.1” (1) 

Bf - 0:88008 

(2) 


78.50” at 700 mm. 

(2) (2) 

Bf -a8B06 



78.3-78.4* at 760 mm. 

(3) 

(8) 


78.05° at 760 mm. 

(4) 

aB8648 

(2) 


78.4-78.7” 0.0. 

(6) 

0.8859 

(3) 


78.4-78.6” 

(6) 

a8845 

(12) 


78.1” at 760 mm. 

(7) 

aBB3B7 (11) 


78.0” at 762 mm. 

(8) 


(IB) 


78” 

(B) 

- aB9107 



77.96” cor. 

(10) 

(2) 


77.7-77.9“ at 768.7 mm. (11) 

asBooa (11) 


77.6-77.7° at 748 mm. 

(3) 


(IB) 


77.6* at 718 mm. (12) 

n? » 1.4038 (9) (6) 

77.6” at 711.8 mm. (13) 


1.40883 

(8) 

77.5-77.9* at 780 mm. (14) 


1.4081 

(18) 

77J5” 

(15) (16) 


140178 

(17) 

77.3-77.6” 

(17) 


1.40189 

(8) 

77.0” at 786 mm. 

(8) 


140148 

(10) 

76-77” at 760 mm. 

(18) 


1.40147 

(18) 


Soeatao Note 1. Note 1: For further data on b.p. at pnaa. over 

range 565-760 mm. aee (IS). 

' Note 2: C ia very apar. adl. aq.; o.g.) 0.066 wt. % 

at 12° (20). 

Btaaiy ayitenil of C iridi «<bar oig. opda. For f.p./oominL data on mixta, of C witii 
<ar.fitta (3:7015) aee (21); for partial vapor imaa. (17) or nff (22) of mixia. of C wiUi if 
heptane (1 ; B57S) or aee indio. lefa. 



a^neo 
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Cj famiB uBotropeB with variouB other org. cpds.; e.g., C with MeOH (1:6120) fame 
A ooiiBt.-bai]g. inixt.| b.p. 57.0” at 760 mm., oonig. 73 wt % C (4); C with EtOH (1:6130) 
forma a ooDBt.-boilg. mist., b.p. 66.7” at 760 mm., contg. 70.7 wt. % C (4); C with fipFlrOH 
(1:6160) forma a oonat.-boilg. mixt., b.p. 74.8” at 760 mm., contg. about 82 wt. % C |4); 
C with lao-FiOH (1:6135) forma a coDBt.-boilg. mixt., b.p. 70.8” at 760 mm., nmtg. 77 
wt. % C (4); 6 with iaobutyl ale. (1:6165) forma a coDat-boilg. mixt., b.p. 77.65” at 760 
mm., contg. 96 wt, % C (4); C with EtOAc (1:3015) farma a oonat.-boilg. mixt., b.p. 75.5” 
at 760 mm., contg. 55 wt. % C |23}. 

[For prepn. of C from n-butyl ole. (1:6180) with dry HCl gaa on protracted htg. (11) 
(13) (24) (25), with cone. aq. HQ + ZnQi (2 molm) (yields: 76-78% (26) (27) (29), 
66-72% (30), 64-66% (28), 65% (8)) (31), other metal salte (31) (32), or H1PO4 (33); with 
PCI3 + (60% yield (30)) (^) or PCU + pyridine (for important study of mech^m 

aee (35) (36)); with FC1| + ZnCli (74% yield (30)) cf. (35) (36); with 8OCI1 + pyridine 
(71% yidd (8)) (for important study of mechanism see (37) (36)) see indie, refs.] 

[For foimn. of C from n^butyl H8O4 with HGl (25); from rt-butyl MgBr with p-toluene- 
aulfonyl chloride (8.7% yield (38)); from n-butyl p-tolueneaulfonate as by-prod, of its 
reactn. with benzyl MgCl in prepn. of fMunylbenzene (39) cf. (40) (41); from r^butyl 
iodide with HgQ2 ^ R-t. at 120-130” for 2 his. (10); from n^butylamine with HNGi (5.2% 
C Boeompaniod by 36.5% butenoa + 25% butanol-1 -|- 13.2% butanol-2 + 2.8% 2-chloro- 
butane (42)); from n^butane with dt at 400-475” (together with other prods. (3)) see 
indie, refs.] 

[For use aa denaturant for ale. sec (43) (for detn. of C in denatured ale. see (4)); for uae 
in removal of water from volatile fatty acids see (45); for study of anthelmintic props, 
see (46).] 

Pyrolysis of C, [C at 4.50-650” without catalyst loses HCl and yields exclusively butene>l 
(3) (47); however, C passed at 450° over CaQj cat. gives mixt. contg. 20% butene-1 + 
80% cii + traru isomcrH of butene-2 (3) (47) (for influence of other eat. cf. (48) (49)).] 
Farther halogenation of C. [C with Ck under various conditions (50) (51) (52) (53) 
(54) (5) gives a mixt. of 1,1-dichlorobutane (3:7550), 1,2-dichlornbutane (3:7680), 1,3- 
dicfalorobutane (3:7925), and 1,4-dichlombutanc (3:5835) (together with higher chlorina- 
tion prods.); note that the chlorination is facilitated by peroxides or by li(^t but inhibited 
by Oa (e.g., G with Cls in absence of air at 0” in dark reacts 7% in 20 hrs. but in pres, of 
2 mole % ascaridule 8.5% in same time or in light 100% in 1 min.; in pres, of 2% 0% in dark 
no reactn. occuis in 96 hrs. (18). — C (2.5 moles) with SO^Cls (1 mole) 4- trace dibenzoyl 
peroxide 3 hrs. under reflux in the dark gives (55) mixt. contg. 25% 1,2-dichlorobutBne 
(3:7680) + 50% 1,3-dichlorobutaiie (3:7925) + 25% 1,4-diclilcirobutane (3:5835).— 
6 (1 mole) with SbC^ (I mole) gives on wanning (56) 2,3^chlorobutane (3:7615).] 

C with Hrs in pres, of Fe givfw (57) l|2-dibromobutane [Beil. 1-120, l2-(H3)], b.p. 166”. 
Reactions of Ae halogen atom of C. Note that in C the chlorine atom is much less 
reactive tlion that of scc.-hutyl chloride (3:7125) or fer-butyl chloride (3:7045). 

[For study of hydrolysis of 0 in pres, and abs. of add see (58).] 

[For study of rate of reactn. of C with lal, Nal, or KI in acetone see (59) (60).] 

[For Study of rate of reactn. of C with Na n^propylate see (61).] 

^ with aniline as directed yields (62) iV-(n^buty1)aniline and/or 5r,N-di- (n-butyl) 
aniline; for analogous study of 0 with N-methylaniline (63), JV-ethylsniline (63), o-toluidine 
(64), p-toluidine (64), unffvm.-m-xylidine (65) see indie, refs.] 

[C with CsHb + AICI 3 gives (69% yield (66)) 8ec.-butylbenaene (1:7490) (note isomerisa- 
tion of carbon chain) (for uomparison of reactivity of C with other n-butyl halides see (67)); 
C with CbHb + Al/Hg gives both (68) i6(;.-butylben8ene (1:7490) and n-butylbensene 



m UQUIOS WTTH < 1.15 Mm 

(1:7615). witii toluene + AlCti givM (45% yield (ON of e mizL of bcdli n^miih 
80o.-bu1ytto|]ifiiieB.] 

^ with CeHi in diy liq. HCl at lOO"* under pieas. gives (70) 80% ^d iBc.-biitjlbeiiMBM 
(1:7480) + 60%di-(Mc.-butyl)beDBene,'forB]^ogoi]fib^viorofC withtohneaBefTO).} 
[C with CO + AlQi or aimUar cat under preaB. yields (71) aoida and ketones.] 

Reactioa of C to form orgasonietallic cpds. |C with metallic li in dry ether Ka 
gives (yields: 75 -tB 0% (72), 77% (73), 70-75% (74)) nrbuiyllithiuro (for study of rate of 
fonnn. of n-BuIi as compared with fi^BuBr, CkHiBr, Cs^ see (85)); this prod, with 
dry COi in ether at 0° gives (45% yield (75|) di^utyl ketone (1:5483) or with COs in 
C|H| at room temp, also (7.5) tri-fi-butylcarbinol; for study of relative reaetivity of it-BuU 
as eompared with ii-BuMgBr, CeHsMgBr, etc., see (76); note, however, that full dhemistiy 
of n^BuLi cannot be diacusaed here.) 

[C with metallic Na in pet. ether yields (77) n4)utylaodium; on carbonatioD with CQi 
this prod, gives (77) (78) (79) (80) both rkvaleric add (1:1060) and rnpropylmalonicadd; 
for study of reactn. of n-BuNa with CsHi see (77); note, however, that full chemistiy of 
iifBuNb cannot be covered here.] 

C with Mg in dry ether gives (yields: 88.5% (81), 91.2% (82) (83), 85% |84|) f^BuMgO; 
for atudies on rate of formn. of Ti^BuMgCl (aa compared with CeUiMgBr, or with other 
n^Bu halides, etc.) (85), on effect of rapid addn. of 6 on yield (83), on effect of oonoentrar 
tion of C (84) see indie, refa.; for study of equilibrium composition of ether sohiB. cl n- 
BuMgCl see (86) (87); for study of competitivF reaction of mixts. of C with i^Bufir and 
with n-BuI in formn. of RMgX see (88). ^ For certain important reactions of n-BuMgQ 
see bdow but note that full chemistry of this oiid. cannot be included here. 

iC with Mg + tracx; of Is but widout solvtnU at 79-82° for 3 hn. gives (10% yield (80)] 
n-octanc (1:8655); G + Mg + k in toluene in aimilar fashion gives (6% yidd (89)) jh 
(n^butyl)taluene.] 

0 n-Vsleric acid (1 :1060) q.v. [From C by conversion to n-BuMgCl (see above) and 
carbonation with 00% (yields: ^-73% (90), 80% (91)) (note that this prod, may be 
accompanied by more or less di-n-butyl kntone (1:5493) and tii-4irbutylcarbinol (91)), 
or by conversion of C with KCN to n^valrrunitrilc and hydrolysu of the latter with 
67%H£S04 (52) (92).] 

O n-Valeranilide: m.p. 62-63° u.c. (93), 63° cor. (94). [From 6 by conversion to Hr 
BuMgQ (see above) and reactn. in dry ether with phony! isocyanate (93) (42) cf. (93).] 
0 n-Valen-^-toluidide: m.p. 72-73° u.c. (93). [From C by conversion to TipBuMgCi 
(sec above) and reactn. in dry ether with p-tolyl isocyanate (93).] — [Note that this 
derivative docs not afford good distinction from nramyl chloride (3:7460) for which 
the ooiresp. tHsapro-p-toluidide has m.p. 74-75'* u.c. (93).] 

0 n-Valeio-a-naphthalide: m.p. 109-110° u.c. (93). [PVom C by conversion to Hr 
BuMgQ (see above) and reactn. in dry ether with ot^naphthyl isocyanate (93).] ^ 
[Note that this derivative does not afford good distinction from isoamyl ofaloride 
(3:7365) for which the coiresp. isocaproic o-naphthalidc has m.p. 110-111° u.c. (93).] 
— n-Biityl mercuric chloride (n-BuHgCl): m.p. 130° oor. (95), 129° (96), 127.6° (98), 
126“ (96), 126.5° (97), 125“ (99). [Prepd. indirectly but should be easi^ preparabb 
from fipBuMgQ -h HgCb cf. (98), since it has been similarly prepd. from n^uMgBr 

0 5*(n-Btttyl)iBotliioiirea picrate: m.p. 177° (100). [From C (1 g.) with yiiouna 
(1 g.) in ale. (10 ml.) on refluxing for 2 his., then adding PkOH (1 g.), htg. untd a 
dear sdn. results, then cooling (100).] — [Note that this derivative does not die* 
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tingniaii C fimi dUoride ():7040) for whioh tite oonreop. 5-(fi-|inqp3il)- 

uothioiim picrate has m.p. 176” (100), oor from iBoofflyl ohlorido (3:7366) fur whU 
the oamop. dl-(ifloBiii^)lflothiourea picrate has m.p. 173* (100).] 

iV-(n-Btttyl)pfatliallmide (l-(Ar-phtholiitildo)btttaiie) ! oryst. from dil. AoOH, 
m.p. 34” (101), b.p. 311.8” cor. at 758 mm. (102). [Pwp± indirectly from n4)!ityl- 
amme (101) (102); direct prepn., e.g., from G + K phthalindde in preo. of KI never 
ie|M»led and m.p. too low to aerve aa good derivative.] 

(D JV-(ri-Btttyl)-S-idtTophflialliiud^ pr. from CSsi m.p. 71-72” (103). {From 0 witii 
K S^tniphthalimide on refluxing for 10 hrs. (103); for photographa of ccyataJe aee 
(104).] 

O flf-(n-Butyl)tetrachlarDplifliallmide: pi. from ale., m.p. 153-154” (105). (Fiom C 
with K tetrachlorophthalimido by htg. at 200" for 10 bn. (105).] 

O JV-(n-Butyl)8aGcli^: cryst. from dil. ale., m.p. 38” (106). (From C with aodium 
aaecharin in aq. butylcarbitol (1:6517) oontg. KI od refluxing for 30 min. (106).] 

— iV-(n-Butyl)-jV-^-bromobeiizeneHu]fonyl)-p-aniBididef cryat. from 75% ale., 
m.p. 74.5” U.C. (107). [This prod, has not been reported from C but haa been obt. 
from nrBuBr with i^-(p4)romobenzene8ulfonyl)-7HijiiBididB in ale. KOH after 1 hr. 
reflux (107).] 

— p-(n-Btttoxy]benzoic add: m.p. 147-148" (108), changing to a doudy viscous liq. 
dealing sharply at 160" (108) cf. (100). [From C with ethyl p-hydroxybenaoate 
(1:1534) in aba. ale. NaOEt on refluxing 1 hr. (108)]. — [Note, however, that this 
prod, does not distinguish G from n^propyl chloride for which the correap. p-(t^ 
propoxy)benzoic add haa m.p. 145.5-147”; the two prods, do, of course, have alightly 
different Neut. Eqs.] 

— * n-Butyl 8,4,6-tiiiodii^ai]4 dber: m.p. 66” cor. (110). [This prod, has not been 
reported for G itself but haa been obtd. from i»-BuBr with 2,4,6-triiodophenoi in abs. 
alo. NaOEt on refluxing for 30 min. (110).] 

n-Butyl a-naphfhyl ether: b.p. 308.5" cor. (Ill), 310" (112) (corresp. picrate, m.p. 

85.0” cor., Neut.Eq. 429 (111)). 

n-Bntyl /9-na^thyl ether: b.p. 309.0” cor. (Ill), 311" (112); m.p. 33.0-33.5” (111) 

(correap. picrate, m.p. 67.0-67.5” cor. (Ill), 67” (113)). 

1:7111 (1) Timmennsns, BvU, soc. cAtm. Belg, 11, 65 (1921). (2) Timmermaiu, Heniuiut- 
Bdaad, J. ehim. phya. 17, 408-410 (1930). (3) Weston, Hass, /. Am. Chm. Soe. 54, 3387-3343 
(1983). (4) Lecat, Bac. trail, dim. M, 242 (1927). (5) Buet, Vaughan, /. Orp. C/iem. 1, 479-488 
(1941). (6) Bmyth, McAlpiue, J. Chem. Phya. 3, 348 (1935). (7) Kahovec, Kohlrausoh, ff. 
pKyaik. Chm. B48, 8 (1940). (8) Vogd, /. C5em. Soc. IMS, 638-639. (9) Wiswdl, Smyth, 
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8:718S (fr^UmHTPOCHLOBlTB (CHi)iCM)Cl GiHiOCl BdLl- 
(IViiiiBth^eaitiiijrl hypoehkitite) Ii— 

1^(415) 

BiP. 79i8’atTniiim.|l| D?-a95B3|l) 

77-78“ (16) 

Pale yellow mobile liquid with oharaeteiutie initating odor. — C violeiitly ettuke (he 
eyes and muooiu membranes. — C is relatively stable and if protected from bright light 
can be kept at ordinary temps, for months with little or no decomposition |1). C should, 
howevBTj be handled with care since it is partioulariy susoepUble to photochemical de- 
oompoeition which may occur with explosive videnoc (2). 

[For prepn. of C from tcr-butyl alcohol (1:6140) + Oh + alk. in pract. quant, yield 
see U) (2) (3), 60% yield (10); from tcr-butyl ale. (1 :0140J + HOCl in CCU see (151; for 
manufactuR of C see (4).] |For use in bleaching of textilesj fruits, etc., see (5) (6) (7).] 

[For general survey of rcactns. of C see (8|; fur study of reactns. of C with o1c6ds (2) (13| 
(16) (17) (18) or olefins contg. activating groups (9) (10), with group llttC=N.MgX |3|, 
or with Schiff's bases (11 1 (12) see indie, refs.; for study of C in Friedel-Ci'afts reactn. see 
114).] 

C on sufficient htg. or on exposure to bright sunlight yields (1) acetone (1:5400) + 
methyl chloride (3:7005). — [For data on stability of C in aq. or in OCU see (15).] 

C with aq. KI acidified with AcOH yields iz (use in detn. of C (11). 

I:71IS (ll Chattttway, Dackol>crg. J. Chan. Sue. IM, 2099-3003 (1923). (2| Irwin, HsmiiDn, 

J. Am. Chem. Svc. 63. 85K-Sli0 (1941). (3) HauNor, llumlile, Huun, ./. Am. Chem. Sac. 64, 
2476-2480 (1932). (4) Deanesly, (to Shell Dovelopnient Co.), U.S. 1,93K,175, Dec. 5, 1033; 
Cent. 1114, I 1700; C.A, 28. 1053 (1934). (5) MagiU (to du Pout), U.8. 2,155,728; Afiril 25, 

1930; Cent, im, II 1808; C.A. S, UUbO (1939). (0l CHiihle (to du Punt), U.H. 2,152,532, 

MwBh 28, 1939; Cent. IW, II 276; C.A. IS, 5085 (1939). |7| Iniperiul Chem. lod.. Biit. 523,467, 
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Soc. 41, 2071-2079 (1927). 
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3:7170 PROPIONYL CHLORIDE CH3.CHs.CM) C3H3OCI BeU. U - 843 

L Hi-dos) 

ni-(88S) 

B.P. F.P. 


80“ 

(11 (2) (3) 

-94.0“ (9) Df « 1.0508 (10| 

nif - 1.4057 (1) 

7»-80* 

W 


ya3“ 

It 766 mm. (5) 

1.0400 (1) 


7BJi’ 

(61 



77.8~7a3’ 

It 76I.T mm. (7) 

Df - 1.0046 (7) 

nff - 1.4057 (71 

77-78.5“ 

(B| 

1.0565 (5) 

1.4080 (51 


[For prepn. of C from propionic acid (1:1025) with PClt (77% yield (11)), with PCb 
(yieMs: 67.5% (12), 61% (13), 46% (14)) (15) (16) (note that exeeu Pd, may not be 
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and aiiioe its 1o.p.» 76^ is too clctte to that of 6 for subBoqitont sqikL), irith Pdi + -ZilGli 
(ftl% yield (It)), with SOGb (4) (note that excess SOGli may not bo used smee Ha bip*, 
is slmoBt identical with that of C), with bensc^l chloride (3:S240] (yield M-89% |8)) 
(17)) with sodium chlorosulfonate (18), with bensenesulfonyl ofaloride + Nad (IS), with 
Gi + Sids in cold (37% yield (19)), with SiCli in xylene at 5(1]’ (50% yidd (20)), or with 
acetonitrile + HCl gas at O'* (21) see indie, refs.; for prepn. of G from propionio anhydride 
(1:1100) with phosgene (3:5000) + isat. as directed see (22).] 

[C with Cli (67) in CCU in simUght (15) at (23) or in dark at 40*^ (24) or C with SOyCai 
in ecu in pres, of dibensoyl peroxide refluxed 4-6 hre. in dark (26) gives a mixt* oontg. 
mainly ^-^hloropropionyl chloride (3:5690) accompanied also by aHshlorppiWoHQd 
chloride (3:5320) yield: 00% & isomer + 40% a isomer (25)); note that ift the pres, of Ii 
instead of dibcnzoyl peroxide only a-ch1oropropionyi chloride (3:5320) (45% yield (26|) 
is produced (25).] 

[C with Br 2 (1 mole) at 80'’ evolves HCl and gives (100% yield (12)} (27) (28) 
propionyl bromide |BeiL 11-256, Il 2 -( 230 )|, b.p. 153-155° (12); the reaction is acoetaM 
by light, but the photobrominaiion is retarded by 0| (20).] 

[G with Na propionate on htg. (14) (30) or 6 with Ag propionate on distn. (81) givcB 
(80% yield (31)) propionic anhydride (1:1100).] 

[6 passed over heated Ni cat. decomposes (32) into ethylene, HCl + GO, accompanied 
by smaller amts, methane, hydrogen, and CO 2 - — C with Na in abs. ether is daimed (33) 
to yield the dipropionate of hexen-3-diol-3,4 (Beil. 11-242], b.p. 108-109° at 10 mm* (33).] 
[C with ter-bulyl MgBr in dry ether yields (34) not only the expected coupling product 
Cer-butyl methyl ketone (pinacolone) (1:5425) but also diethyl ketone (1:6420), ptopanbl-l 
(1:6150), and propionic acid (1:1025) accompanied by the propionates of (o^buty^ 
ethyl-carbinol (2,2-dimethylpentanul-3) (Beil. li*(207), l^(446)] and of diethylcarbinol 
(pentanol-d) (1:6175) (reduction produrts). — >€l with GolItMgBr in ether gives (67% 
yield (35)) cUphenyl-ethyl-rarbinol [Beil. VI-OS?, VIi-(331)], m.p.B5°, but C with GaHiUgft 
with CdCh in ether gives (76% yield (36)) ethyl phenyl ketone (propiophenone) (1:5626).] 
jC + 2,5-dimethylpyrrolc N-magnesyl bromide in dry ether gives (by reair.) (37) 3- 
propioDyl-2,5-diinethylpyrrole, culorlesH cryat. from AcOH, m.p. 102.6° (37); C with 
benshnidasyl N-raagnesyl bromide in dry ether yields (38) (39) N-(propiQnyl)bensuii]daBole, 
m.p. 125° (38) (39) (corresp. picrate, m.p. 228‘* (38) (39)).] 

[C + ethyl aci^toaoptate + Mg in C|U s refluxed 2 his., treated with aq. gives (36% yieU 
(40)) ethyl o-propionylaceloacittatc, b.p. 104-106° at 12 mm. (40) (isolated as Cu enolate, 
imp. 78-79°, blue ndls. from McOH/aq.; violet ndls. from pet. ether (40)).l 
[C with FeGla (1 mole) on warming evolves HCl and gives a prod, which with aq. gives 
(34% yield (41)) (42) diethyl ketone (1:5420) + CQa, or with ale. yields (48) ethyl o- 
propionylpropionBti*- [BeiL III-686, Ill2-(436).l 
[C with equal vn. GSOaH stood at room imp. 5-10 days, poured into aq. (44), or 6 
with tripropylamine in Igr. (45) gives (cf. (42)) in small yield 3,6-dime%l-2«thyl-(lh 
hydroxypyrono-4 [Beil. XVIl-4531, crjrst. from aq. or AcOH, m.p. 151° (45).] 

[C with olefins or cyclo-olefins (cyclcnes) in pres, of cat. adds to unsatn. yieldiiig chloio- 
ketones; e,g., 0 with ethylene + AlCli at 0° gives (50% yield (46)) (47) Miloroethyl ketone 
(1-chloropenlanonu-d) (3 : 0268) ;C with trimethylethylenc (2-methylbutene-2) (1:8220) + 
SnCU gives (67% yield (48)) 2-chloro-2,3-dunethylhexanQne4, b.p. 74-78° at 17 mm., 
Dt « 0.975 (48) (note that this prod, on htg. with dimethylaniline loses HCl giving 
(00% yield (48)} of a mixt. of 2,3-dimethylhexeD-2-on0-4, b.p. 164-166° at 750 mm., 
tit - 0.872, nif B 1.4535 (semicarbazone, m.p. 209° (48)) imd 2,d-dinaethy]he]ieii-l-oaB-4, 
b.p. 158-162° at 750 mm., Dt = 0.862, n}J = 1.4450 (semicarbaaone, imp. 108-110° (48)}; 
C with (^clohexene (1:8070) + BnCh gives a prod, which with dimethylamUne loses QDl 



Min PKQPiONYL (maaoffi m 

t6 QyvsIoheiBD-Uyl etbyl ketaoe, b.p. QO* at 10 mm., * 0^061, nj»'* * 1.5006 {mim, 
m.p. 79^, aemicarbaiDiiB, m.p. 105” (49)). ^ Note, however, that addn. of C to oertaiii 
types of oleflns is followed by ipaniantaui loss of HQ so fhai the unsatd. ketone forms the 
dfaect product; e.g., C with isobutylene (O-methylpnqiene-l) + BnQ 4 gives (80% yield 
(4B)) taiethylhexBn-2^)ne-4, b.p. 147-146” at 760 mm., D\^ - O.B50, - 1.4496 (4B) 

(senuearbaioiiei m.p. 163° (48)}.] 

[CS with aromatic hydroraibons + cat. evolves HCl yielding conei^, ketmies: e.g., C 
with CflHo + AlCli in GSi gives (84% yield (19)) (50) ethyl phenyl ketone (propiophenone) 
(l:6525);CwiUi toluene (1:7406) + Alda in CSi gives (yields: 60% (51), 50% (62)) (58) 
ethyl p-tolyl ketone (Beil. VII-^17, VIIi-(170)], b.p. gSfr-gSd”; for analogous reactions of 
C with o-xylene (1:7480) (54), 2-methyliiaphthaJene (1:7606) (55), anthncene (1:7285) 
(66), phenaiithnne (1:72^) (67), or acenaphthene (1:7225) (58) see indie. iWs.; for 
analogous reactions of C with heterocydio systems, e.g., G + 2-iiitrofuran + TiCU (60) or 
C + thiophene + FaOa at 210° for 10-12 hn. (60), see indie, refs.] 

{C with ales, reacts nonnally yielding corresp. esters: e.g., C with MeOH yields meth^ 
propionate (1:3020), C with EtOH yields ethyl propionate (1:3070), etr.; for use of Mg 
in leactioD of G with tertisiy ales., e.g., 0 + (sr-butyl ale. (1:6140) + Mg giving (68% 
yield (61)) (er-butyl propionate, b.p. 115-116.5” (61), or C + fer-amyl ale. (1:6160) + 
Mg giving (75% yield (61)) ter-amyl propionate, b.p. 153-156” at 710 mm. (61), see indie, 
refa] 

[C with phenols gives the corresp. phenol esten: e.g., C with phenol gives (62) phenyl 
propionate (1:3696), etc.; note, however, that these pWol esters on htg. with AlCli in 
appropriate advents, especially nitrobensene, undergo the FVies rearr. yielding o> and p- 
propiophenols; this complete sequence is often carried through without isolation of the 
intennediate ester, e.g., for Cl + phenol + AlCls giving directly o-hydroxypropiophenone 
[BeiL VIII-102, VIIIi-(547)] (50% yield) and p-hydroxypropiophenone [^iL Vlll-102 
(35% yield) see (63); for key refs, on direct rearr. of phenyl propionate to these products 
see (64) (65); scores of analogous cases with other phenols or tlwir ethers cannot be included 
here.] 

[C with certain hydroxy-aso-compounds in dry ether yields addn. cpds. usually (but 
not always) of 1 : 1 type: e.g., C with p-hydroxy-<bxobensene [Beil. XVI-96, XVli-(2^)], 
OLp. 152”, in dry ether on stdg. at room temp. ppts. 1 : 1 cpd., m.p. 162” (66); for numerous 
an^gous coses using homologous hydroxy-oso cpds. see (66).] 

C hydrolyzes with aq. yielding propionic add (1 : 1025) ; for the smide, anilide, p-toluidide, 
and other derive, corresp. to C see under propionic acid (1 : 1025). 


ti7116 (1) Kodd. Wenike, /. Am. Chm. Son. M. 1418 (1937). (2) John, Brnti, /. prM Chm, 
(2)148.344(1935). (3) SeBtini. Jluif. foc. cA«m. (2) 11, 470 (1869). (4) Bardan, BiiU. boc. ekim. 
(4) 41^ 1427 (10311. (6) Martin, Partington, /. them, Soe, ligg, 162. |6) Kohlrauach, Pon- 
grmtl, 8. pkvBift. Chen, B-gg, 381 (1033). (7) BrOhl. Ann. m, 14-16 (1880). (8) Brown, 
J, Am. Chen. Soc, 61, 1326 (1038). (0) ThnmermaDB, Matsar, Bull, eoc, ektm. Big, H, 216 
(1021). (10) Walden, Z. phyeik. Chen, U, 222 (1006). 

(11) Clark, Bell, TYans. Ray, Soe. Can. (3) g7, 111 07-103 (1033)< (12) Fourneau, Nioolitoh, 
Bus. MC. Mn, (4) 45, 1236-1238 (1028). (13) Fien-David, Kuater. Hdf. Chin, Ada 55, 80 
(1989). (14) LLonemaon. Ann. 148, 255-257 (1868). (15) Michael. Ber. U, 4046^1 (1901). 
(10) Asohan, Ber. 51, 2346 (1808). (17) CSiem. Fabr^ vorm. WeUer-ter-Meer, Got. 3M,050, 
March 11, 1922^ CeiU, 1155, IV 165. (18) Hsnla, Schirm (to M. L. B.), Ger. 307,311, July 1. 
1924; Iteeh 568^831, March 22, 1924; Cent. 1154, II 1401-1402. (19) Bead, /, Am. Chen. Roe, 
Uf 1751 (1022). (20) Montnmia, J. Am. Chen, Soe, 48, 2116 (1927). 

(81) ColBon, Compt. rend. 151, 1156 (1895). (22) BteUmann, French 785,075, Aug. 1, 1035; 
Cmt m II 3301. (23) Kuster, Z. phyrid. Chem, IM, 9-10 (1023). (24) Hertcl, Beokar, 
B. phyeSh, Chen. B47, 310-311 (1934). (26) Khonsoh, Brawn. /. Am. Chen. Soe. BM, 085-920 
(104(0. W WoUfeiisMln, Rdla, Ber. 41, 736 (1908). (27) Asohan, Ber. 45^ 1018-1910 (1912). 
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B JuOm, Bv. 2UB (IBU). (SB) VhuiMii, HbblN, J. Or». Chtm. », 708-718 (tSttt. 
AdteM Out. dWM. doL n 138-138 (1885). 

(81) wutbor, /, CtaM. floe. UM, 1402. (82) MaillM. CmpL md. 108. UU (182S). (88) 
Atdiriitii. Ohm. eMn. ilol. M, II 48, 128 (1885). (34) Fctror, Bodenra, J. Ota. Chm. {UASAY 
18, 078470 (1940) ; C^. II, 2407 (1041). (35) GUmui, PMlMr|iU, Fwkar. Jtee. tm. ehm. 40 
750 (1B29). (30) CilBU, Ndiai, Bte. (m*. Mm. 15, 528-530 (1030). (37) Odde, AMtak 
Omt. dim. itoL li, 1038 (1B86); CmU. IM, I 3832; CjL. M, 4857 (1030). ^ OddO, lUk 
Otu. tkim. ifarf. 17, 541 (1037); Cent. IMS, 1 1581; C.A. 81, 1087 (1838). (3fl) Oddo, lufnfflm 
Oam cMm. itot. li, 1080 (1932) ; Cent. UU, 1 2843. (40) SpuMiw, Btr. M, 8385-2384 (1937). 

(41) Bmonet, BvU. toe. ehm. (2) M, 350-357 (1888). (42) Wedridiid, Ami. M, SH). 884 
(1802). (48) Hammut, Bufl. joe. eMm. (3) t, 335-338 (1880). (44) Knjdnovie, Bv. 41; 
570-581 (1820). (45) Wedekmd. HMiueermuin, Ber. 41, 2208-2302 (1008). (48) Emw, 
SMluin, Ber. N, 17 (1030). (47) Bohodler, ZoUner (to ScheriniJUilbMia A.Q0. UB. ItW* 
203, Nov. 20, 1020; Cent. UN^ U 1133; Brit. 282,412, Feb. IS, 1828; Cent UU, 1 141. (tt) 
CobKiie, Moate/evi Butt. toe. eMm. (5) 8, 335-342; 342-354 (103^. (40) Colonie, Ilvm 
Bull. eoe. cMm. (5) 7, 450-468 (1941). (50) Puapal, Sehmidt, Ber. U, 2806 (1883). 

(51) Bnnohai, Boll. toe. cAtm. (4) 41, 284 (1020). (52) Willcarodt, Hembreoht, J. p wrt t . Otam. 
(2) 81, 70 (1010). (53) Klnces, Ber. U, 2252 (1002). (54) von Auwers, Zittf«,‘AnN. OM. 860 
(1021). (55) Hnnortb, Bobm. y. Clem. Boe. UB, 2249. (56) I.G., Brit. 288,585, Maf 24L 
1928; Cent. IMS, n 1036. (57) Bachmaim. Struve, J. Am. CAem. See. 58, 1650 (1036). (Sq 
DuMDiifki, Moeiew, BeeaniM CAem. U, 415-425 (1031); Cent. UU, II 570; CJL M. 3075 
(1032). (SB) Gilman, Buitner, Calloway. Tuiok, J. Am. Cheat. See. SI, 008 (1935). (00) 
Steiiikopf, Schubart, Ann. 4M, 8-0 (1021). 

(61) Bpaaaow, Ber. 19, 1828-1020 (1037). (62) Perkin, /. CAem. flee. 51, 547-548 (18810. 
(63) Torfea, AmarcH, Anotee toe. etpah. fle. (uim. 21, 37-47 (1033) ; Cent. lUA 11 372; CA.IT, 
1624 (1933). (04) Miller, Hartuiu, Org. flyntMaee, CoD. Vol. I (lat ed.), 543-545 (1843); U, 
00-02(1033). (65) vonAuwera, POti, Noll, Ann. IIS, 228-230 (1038). (66) Fiaohar, Tauiiidaali, 
Ber. 84, 236-230 (1031). (67) Sehmidt, ScUotter (to I.G.J Ger. 738,308, July IS, 1043; CA. 
18, 3002 (1044). 


3:7175 l-CHLOROBirmiB-a CHa-C^T-CHtCl (leEta BeiLS.K. 13 
(T-Methylproparorl chloride) 

B,P. 81-84° (1) 

Pale yd. mL 

(For piqin. of C (44% yield) from butyn-2-ol-l PCle in ether aee (1).] 

Cj in ethet/ncetone aoln. on treatment with KgCGi + plienol givea (57% yidd) ruetlvl- 
propnrgyl phmyl ether, b.p. 123-126’ at 25 mm., n|,' = 1.3804 (1). 

3:7175 (1) Hurd, Cohen, J. Am. CAem. floe. U, 1074-1075 (1031). 


8:7105 CHLOROUBTmBTSn. ETHER C|H|Oa 

BdL I ■ 581 



ClCHt.O.CjH» 


Ii-(894) 

b-(645) 

B.P. 83° nt 78S.1 mm 

. (1) 

1.0383 (3) 

«D 

> 1.40388 (1) 

83° 

(2) 

1.0137 (1) 

lii? 


81-33* 

(3) 

m 1.0138 (1) 

-1.0388 (3)(r) 

80° 

(4) 




79-80° 

(5) (6) 





C undergooB aome deeompn. at b.p. 

|Por ptmm. from etliyl ale. (1:6130) -I- trioiymethylBne (1:0060) + dry HCl leo (1) 
(l)j from ethyl ale. -I- formalin + HCl (42-44% yield (6)) see (6).] 

6 on iJininiig idth aq. readily hydndyiea yielding fermaldehyde (1:0146), etfayi ikt 
(1:6180), -I- Ha 



8 : 7195 - 3:71100 
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6:7111 (l) Karvonm, iirni. Acad. Sei. Femieat, 8>A| No. 7, 1-108 (U12); Cnrf. UU, II 1880; 
C.il. U, 1178 (1080). |8|Iittendwid, Inn. Ml 133(1901). |3) Fimn, FUsi dark, Gtrlaadi 
J. Am. Cktm. Sae. 47, 3431 (1025). (4) Wedddnd. B». Vk. 1888 (1003). |5) da Gaapwi, 
Oka. dUm. Ool. 17, n 297 (1807). |e| Foran, i. Soe. Chm. Ind. 44, 173-174T (1085). 

8:7900 l-CBLOKO-8,9-DIlIBTH7LPROPAHB CUi CiHuQ B«U.I-14t 

(Neopeatyl obloride; „ J, 

(ar4iityloufainyl ehkiride) >na— y— CnjU 

daii 

B.P. P.P. 

84.4" It TOO mm. (U -90° (UW D}” >> 0.860 (1) nff » 1.4049 (1) 
88.0° It TOO mm. (U 0.805(3) 1.4048(3) 

88.5° itTOOmiiLd) 

88J-84.5° (2) 

89-88.5' It TS4 mm. (3) 

M" at BO mnL (4) 

[For prepn. of C (30% yield (3)) from neopcntane (tetramethylmethane) (1:B499) by 
chlorination in light at O'* Bee (4) (3| (1)- — C cunnoi (1) (5) (contrary tu earlier claims (6)) 
be prepared from neopentyl ale. (Ccr-butylcarbinol) (1 :5B12) even with SOtJb + pyridine 
(13).] 

C is stable for long periods of time even at 200** |1). — C is extraordinarily unreactive 
giving none of the ordinary alkyl halide reactns. except the fonnn. of tlie corresponding 
Qriipiiaid reagent. 

C in dil. ether soln. reacts slowly with Mg giving (1) (90% yield (8)) neopentyl MgCl. 
[Fur reactn. of K.Mg.Cl with COa see (12).] 

[For reactns. of C with CeHi + Aids (2), or with metallic Na (10), or with NaFr (11) 
see indie, refs.] 

C is unchanged after htg. 20 hrs. at lOO** with ale. KOH (1) or litg. aitli CuClN at 90” 
in a s.t. for 200 hrs. (1) or after treatment with K1 in act:tune (1) or after 6 lira, refluxing 
with6%Na/Hg(ll|. 

0 rrr-ButyUcetanilide (d,0-dimefhyl-n-btttynnilide); m.p. 131° (1), 130-131° (3), 
129-130” (3). [From R.MgCl by reactn. with phenyl isocyanate (l|.j 
0 Neopentyl mercuric chloride: m.p. 117-118° (3), 116..V-117” |]|. [From RMgC'l 
with HgCls (1) (3) in dry ether (90% yield (8)).] [For reactn. of R.Mg01 with di-p- 
tolylmercury giving di-nonpentylmcrcury, h.p. 67-69° at 3 mm., m.p. 31-33°, see (9).l 
[For reactn. of RHgCl with KBr giving 82% yield neopentyl bromide, b.p. 104.8° at 
732 mm., or with Is giving 92% yield ncopcntyl iodide, b.p. 70° ab 100 mm., sec (3|.| 

1:7111 (1) Whitmore, Fleming* J- Am. Chem. Soc. U, 4161-4162 (1933). (2) Pinos, Sclimerliug. 
IpatiiN, /. Am. Chm. Soc. Q, 2901-2002 (1030). (3) Whitmore, Wittle, Fopkin, /. Arn. Chm. 
Soe. Bt, 1585-1500 (1B30). (4) FleininB. Whitmore, J. Am. Chm. Sac. 64, 3460-3461 (1932). 
(5) Yl^tmore. Rothrock, J. Am. Chm. Soe. 64, 3431-3435 (1932). (6| Tifuier, Ann. chim. (6) 
9, 844 (1893). (7) Richard, Ann. chim. (8) 31, 341-342 (1910). (8) Whitmore, Wittle, Harri- 
man, /. Am. Chm. Soc. II, 1565-1586 (1930). (9) Whitmore, Rohrmann, J. Am. Chm. Soe. 
n, 1691-1592 (1930). (10) Whitmore, Fopkin, Bematoin, WiUdns, J. Am. Chem. Soc. IB, 
124-127 (1941). 

(11) Whitmore, Zook, J. Am. Chm. Soc. 14, 1783-1785 (1942). (12) Bush, J. Am. Chm. Soe. 
iU 966 (1989). (13) Whitmore, Karoati, J. Am. Chm. Soc. 61, 2534 (1938). 



1007 


UqUIDS WITH Bf < 1.15 S:7*M 


8:7905 l^CHLOKOBUTBliaO 

CH,.CHsCH.C^ 

C4Hta Baa.l-8Q5 

(Crotonyl chloride, 



Ir— 

»«iiuiro-p-buqrMiw; vii 

lallji ohlorida) 

lr(178) 

B.P. 84° at TM nn. (1) 

XT* - aB340 (8) 

1#- 1.4350(1) (3) (17) 

84^88° 

(2) 

O.B816 (7) 

1.4351 (6) 

88.8° 

|3» 


1.4858 (7) 

83° 

(71 


1.4856 (8) 

80“ 

(4) 


1.4850 (6) 

45.»^.7’ at 191 mm. 

(SI 



43.7-44.0° at ITT mm. |5| 
-8° at IB mm. (61 




Because of the Glme interrelationship of C with the iBomeric 3-chlorobutenfr-l (3:7090) 
Bome confusion exists regarding the oomenclature. The compound here dtfoiibed (1- 
chlorobuten(>-2) is by some authors designated as crotyl chloride j this name, howeWj is 
better reserved for the equilibrium mixture of l-GhLorohutene-2 and 3-ohlarobute&e^l as 
indicated by (7). 

Pure C (in the absence of catalysts) is quite stable (1) and may be kept at room tempera- 
ture as long as a year (5) without significant increase in nff . However, in the pieaenoe of 
FeCila, HCl, or GuCb + H(]7l, C is in part isomerized to ^-chlorobutene-l and an equilibrium 
mixt. is formed. The composition of this equilibrium mixt. depends upon the temperature, 
catalyst, and other factors. E.g., with FeCla the equilibrium mixt. conts. 50% C; with 
1 mole HCl it conts. 75% C. Although the two compounds con easily be separated by 
careful fractional distillation (5) yet consideratiun must always be given to the possible 
fonnation during ehem. reaction of the derivatives of the other isomer. The refractive 
index of mixta, of l-chlorobutene-2 and 3-chlorobutene-l is a linear function of the eom- 
position (1). Although cia and trarts stereoisomers of C are possible, no record of their 
isolation has been published. 

[For the prepn. of a mixt. of C + 3-Ghlorobutene-l from butadiono»l,3 + HCl see (1) 
(7) |8| (0); for prepn. of C from crotonyl alcohol with PCli + pyridine see (3) (6), with 
HCl + CusCh sec (1), with cone. HCl set' (5).] 

C passed over Boda4ime in an iron furnace at 530-550° yields (11) butadiene-1,3. (Use 
in prepn. of 1,2,3,4-tetrabromobutanc (11).] 

[For study of reactivity of C aith K1 soln. at 20° or NaOEt soln. at 20° and 50° see (3); 
for reaction with Mg, Zn, etc., see (12); for use in fonnn. of cellulose ethers see (13); for 
study of hydrolysis of C under various conditions see (16); for behavior of C with cuprous 
cyanide see |17).| 

Crotonyl 3,6-dinitrobenzDate: cryst. from iilc., m.p. 54° (D). [This cpd. has never 

been reported from C but only (cf ., however (15)) from the corresp. bromide via reactum 
with silver 3,5-dinitrobenzoate in ether (9); it is possible that the material of m.p. 54° 
represents a mixt. of the two eaten corresponding to crotonyl bromide and the isomeric 
3-broniobutcne-l since from the former a 3,5-dinitrobenE(Mite, m.p. 51°, 50n51° (15)i 
and from the latter a S.rnlinitrobenzuate, m.p. 59°, have been reported (14). 

3:7206 (l) Kharaflch, Kritchevsky, Mayn, 7. Org. Chan, 2, 494^96 (1938). (2| Baudmighieii, 
BuU. «oc. cAirn. Beig^ SI, 168 (1922). (3) I'ainelo, Oit, Marple, Hearne, Ind, Eng, Chan, H, 
118-119 (1941). (4) Ganguly. 7- Indian Chan. Soc. IS, 584 (1936). (5) Roberts, You^ 
Winatein, 7. Am. Chm. Soc. 94. 2163 (1942). (6) Bfihms, Ba. 71, 2378-2379 (1988). (fl 
Hrane, Caianan, Turk. 7. Am. Chan. Soc. B, 3474r3476 (1941). (8) Dykstra (to du Pont), 
n.B. 2,123,504, July 12, 1936; CaU. 1136, H 2840; C.A. 12, 6666 (1938). (9) Voigt, 7. pnOd. 
Chm, (2) 161, 310 (1938). (10) Charon, Ann. chim. (7) 17, 228-230 (1899). 
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(11) Jiaatmun, J. Am. Chem. Stt. U, 15U (im)> (13) Yaang, Blur. /■ Am. Ckmn, Bm. 
n, 2U»-S11S (IMD- (13) Hdin (to du Font), VJS. 2,083,737, Jum |B, 1087; <?«!(, INI, II 
S88B; 0,4.11,3877(1337). (14) Nmnu, Bydon, /. ClM. <S(ie. IMib 303-2M. (18) AtUnnii, 
XatUMT, J, Olnn. Soe. 387. (18) Ymiiii, Andmn, /. 4in. CAm. Bae. 88^ 481-^ (1384), 
(17) Luw, rantrw, Bhanraod, J. Am. (Hum. Bae. Bt, 84IHM8 (1344). 


S;7X10 1*CHL0R0BDTAD1EIII-1,S Cl CAQ BciL&ir. U 

HiC-GH-CHoJiH 

BJ>. SS* (1) - 0.9601 (2) n!,* - 1470 (3) 

08’ (2) - 1.4738 (2) 

[For piepn. of C from either l,2-dichlorobutene-3 (3:5360) or l,4rdichlorobutene-2 
(3:5725) by htg. with 2 pte. powdered KOH to about 00^ see (1) (3); from solid 1,1, 2, 3, 4^ 
pentaefalorobutane (3:0750) in 80% yield (2) or from liq. diastmoisomer (3:9068) in 60% 
yield (2) with Zn dust in ale. see (2).] 

C on itdg. (1) (2) polymeiisea to a dark rosinoua msss <4). 

I;7I10 (1) Muakat, Northrup, J. Am. Chem. See. 13, 4064-4055 (1030). (2) Prins, Hee. trot, 
ehim. §§, 119-125 (1037). |3| Muakat (to du Pont), U.S. 2,038,503, Apr. 28, 1036; Cent Mi, 
11 3359; C.A. M, 3012 (1036). (4) I. G. Farbemndiutrie, French 760,472. Aug. 27, 1934; Cent. 
,11046. 


3:7212 GHLOROAGETALDBHyDE CHr-CHO CbHiOQ 

B.P. 85-86* ID 

88.0-85.5* cor. tt 748 mm. (2) 

84.5-85” at 789 mm. (3) 


BeU.I-610 

Ii.(327) 

lx-(676) 


(]olorlea liq. with sharp and penetrating odor; Tigorously attacks mucous membrane. ^ 
C with aq. forms (2) a erystn. hemihydrate, C.^HsO; this does not have a sharp m.p. but 
about 43-^” begins to liquefy and on furth^ big. yields C, whose vapor may lie dried by 
passing over anhydr. Cu804 (2) (3); this hemihydiate is sol. in aq. from which it may be 
recovered by evaporation in a stream of dry (X)s; it is also sol. in ale. or ether, sepg. un- 
changed on evapn. of solvent (2) (for prepn. (60% yield) from glycerol ct-monochlorohyclrin 
(3: 0038) by ondn. with HIO4 soc (40)). C also forms (4) with EtOH a liq. chloroaoetalde- 
byde ethylslooholate (chloroacetaldehyde etbyl-hemi-aoetal), but in excess ale. on pro- 
traetad stdg. at room temp. (4| ibis is oonvertod to chloroacetaldehyde diethylaoetal 
(3 '.8228), or on treatmeni with dry HQ yields (4) a,8-dichloroethyl ethyl ether (3:5640). 

{For prepn, d C from its erystn. trimer (3;2300) by ^tn. at ord. prem. see (2) (5) (6); 
fxm c^oaoetaldehyde diethylacetsl (3:6228) by btg. at 150° in CCh with anbydr. oxalic 
add (2), AcOH |2), or dil. H2SO4 (2) (7) see indie, refs.; from chloroacetaldehyde ethyl- 
alooholate (see above) by htg. with anhydr. oxalic acid at 150* (90% yidd) see (8) (note 
that the aetn. of Ch on paraldehyde (1:0170) gives acc. to eonditions either C (9) or 
ajajB4rit!h]oro<n4)utyrBldehyde (butylcUorsl) (3:5910) (10) (ll))-] 

[For prepn. of C from vinyl chloride (3:7010) with Cb + aq. in the dork at 35* see (12) 
(13) (14) (15); from methylene dichloride (3:5020) with formaldehyde + SCbCIi at 300* 
with cat. see (16); from a,^-dichlorQethyl ethyl ether (3 :5640) with cone. H28O4 see (17); 
bom a,j9-dichioroethyl acetate on distn, with a httle ZnQs (acetyl chloride also formed) 
(13) nr from a,^oh]aroethyl bensoate similarly (bensoyl chloride also being fonned) (19) 
or bam a,5-dichloro0thyl laurate (lauroyl chlori^ alao being formed) (19) see indio. refs.] 
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(20); from Mikmthylklaiie^ oo wanniog vitii dU. HG see (21); Iram usfeddie- 
hyde (1 : 0100] witb ethyl hypochlorite fallowed by dMa. widi anhydr. OMdio acid see (22); 
from ohloTOBoetahlehydoeiiiroiiie acid [Beil* Is-(818)] by tmtment with steam In 60% 
H 1 SO 4 (23) or by htg. with 60% H 2 SO 4 (24) see indie, refs,] 

C pves positive fucbsin-aldehydB test (1). — C reduces NH 40 H/AgN 0 i on wanningi2). 
C does not oxidise in the air (2) but is oxidised by eonc. HNOi (2) (20) or by AgOH (M 
or fay dil. HaOs (25) to ehloiioaoetic add (3: 1370). — C on treatment as directed (26) with 
halo^ magpeHium alooholate (e.g., EtOMgCi) is reduced to d-chlnraethsaol (3:5662)* 

C on itdg.ins.t. is rapidly converted to an amorphous polymer |2);C (oritshemihydnite) 
on shaking with H vol. cold cone. HiS 04 yields ( 1 ) a eryst. trimer, 2|4,6-^is-((ddorai!]ieth^)- 
irioxane-l,3|5 (3:2300), m.p. ST-ST-S”, which on distn. at ord. preea. depolymrises to C> 
The hemihydrate of C htd. alone or in prea. of a few drops of cone. H 1 SO 4 emAtmtitm 
with itself yidding (27) (28) WiY-dichlorocrotoDaldehyde [Bdl. 1-731, Ir(789)]. 

[C warmed with £iOH (4) or the ethylalooholaie of C in EtOH treated dry HQ 
gas (8) yields chloroacetaldehyde diethylsoetal (3:8228), b.p. 157”, and in the latter case 
also (4) at, d-dicbloroethyl ethyl ether (3 :564D].l 
[C with KGN yields (2B) (7) an oily prod. (cyanohydrinT) which by hydrcdydB with HQ 
gives p-chlordactic sdd [Beil. 111-286, lUi-tllO), 111|-(20B)1 + AcOH; C -h NaCN+ 
BiQ yields (30) a-bensoxy-d-chlorolaetomtrile; note, however, that C boiled with ik. 
KCN yields (31) EtOAe, or with aq. KGN yields (31) AcOH.] 

[For behavior of C with AcQ (2), A 02 O (32)^ see ii^o. refs.; C with ethyl diasnacetate 
yields (3) ethyl v-chloroaoetoaoetate (3 : 6375) ; C with EtMgBr in ether yields (6) l-ehlort^ 
butBnol-2 (3:8025); C with nitromethane as directed (33) yields l<^oro-3-mtropropan0t2, 
witb nitroethanr, l-chloro-3-iutrobutaDol-2; C with thiofonnamide (35) or C + formamide 
+ FA (34) yields thiasole [Bed. XXVlI-15, XXVUi-(207]], m.p. U6M 

Chloraicetaldoxiine: lachiymatory oil dec. on dutn. at 10 mm. (36). [IVom G 

with 4 moles NH£OH.HGl (36).] 

0 Chloroacetaldehyde semlcarbazone: ndls. from alo., m.p. 148” (37), 134-135^ dee. 
(38), 134” (40). [From C + semicarbaside hydrochloride + NaOAc (37)4 

Chloiuacetaidehyde dimethone; unreported. [Note that C with warm alo. Bohau 
of " dimethone ” (“dimedone") (dimethyldihydroresorcinol) not only oandensca 
normally but also loses HQ yielding (39) same prod., m.p. 227” u.c., 237.5” cor. (39|), 
as obtd. from hydroxyacetaldehyde.] 

2;m2 (1) Jones. Williams, /. Chm. Soc. 1134, 834. (2) Natterer, MatuUth, 9, 442-f04 (1883), 
(a) Soblotterbeck, Ser, 42, 2570>2571 (1900). (4) Natteref. Monatah. 8, 494-409 (1864). (5) 
Spath, MonaUh, 16, 6-7 (1915). |Q) Helferich, Speidol, Ber. 54, 2634-2635 (1921). (7) Frank. 
Ann. 266, 339-344 (1880). (8) Fritsch. Schumacher. Ann. 27i. 307-308 (1894). (9) Ereundler. 
fiuU. soc. chim. (4) 1, 70 (1907). (lO) Kr&mer, Pinner, Ber. S, 385 (1B70) ; Ann. 116, 41-42 (1871). 

(11) Pinner, Ann. 171, 26 (1875). (12) Ernst, Lange (to LG.). U.S. 1,806,285. May 19, 1931; 
Cent, mi, II 1632; C.A. 25, 3671 (1931); Brit. 290.319, Oct. 22, 1937; Cent. IM, 1 129; CJi. H, 
3235 (1920) ; Ger. 406,062. Oct. 23, 1027; Cmt. lilt, 1 3722; C.A. 24, 3251 (1030) ; French 662,361, 
Aug. 6, 1029; Cent. 1126, 1 129. (13) Brit. 299,722, Oct. 28, 1027; C.A. 21, 3479 (1929). (U) 
N. V, de Bataafschs Fetrolsum Maatschappij,. French 787,629, Sept. 24, 1035; Cent. 1216, H 
2227; C.A. 26, 1067 (1936). (15) Groll, Heorne (to Shell Development Co.). U.8. 2,060,303. 
Nov. 10, 1936; Cent. Ill7, 1 4155; C.A. II, 419 (1937). (16) FVohlioh, WieMvieh (to fltondMd 
06 Development Co.). 0.8. 2,042,303, May 26, 1936; Cmt. IM, II 3193; C.A. H, 4871 (103l^j 
Ger. 039.897; May 26, 1936; Cent. 1916, II 2448; C.A. 16, 6006 (1036). (17) Jaeofaseq. Ber. 4. 
216 (1871). (18) Boo. des UsineB Chimiques Rhone-Pouleno, Brit. 329,721, June 19, 1930; 
Cant. 1919, 11 1611; C.A. 24, 5767 (1930). (19) Boo. des Usines Ghimiquee Rhona-Poulsm^ 
Oer. 527,874. June 22, 1931; Cmt. 1161, U 1350. (20) Reisie, Ann. 117, 334-336 (1890), 

(21) aouben. /. piukt, Chm. (2) 15 (1923). (22) Geddsohmidt, Endres, Dinoh, Ser. Hk 



S!mS-3:7M0 


DIVISION B, SECTION 2 


1010 


S7B-077 (ins). 1«P0UM, Ml. «oe. shim. Btlg. M, 141-142 (1026). (24| Ghem. Ftbrik 
Welkr-tw-Mwr, Ger. 362,744, Get. 31, 1922; Cmt. im, 11 1248. (26> FOMliione, J. Am. 
Chm. Sot. a, 1706 (1030). (26) I.G., Brit. 384,156, Dec. 22, 1932; CeU. IW, 1 1351. (27) 
Natterer, ItonaM. 4, 630-543 (1883). (28) Leapieau, Bull. loc. efctm. (4) 42, 200-201 (1028). 
(20) Gliuky, Ber. I, 1266-1257 (1873). (30) MacCorquodalo, Johnann, Am. hm. eMm. it, 
486 (1932). 

(31) Chattaway, Irvinjc. J. Chm. Sac. Ml, 1043. (32) BpAth. Monalsh. SI, 36 (1915). (33) 
I. G. French 604,589. Oct. 27, 1936; Cent. M7, I 1791; C.A. II, 3505 (1937). (34) Hromaika 
(to Ec Merck), Ger. 670,131, Jitn. 12, 1939; Cent. liSI. 1 2296; C.A. 81, 2909 (1939). (35) 
WilUtlttff.Wirth, Ber. 48, 1918 (1009). (36) Meister, Ber. 41, 3442 (1907). (37) Blaiae, Butf. 
loe. ehtm. (4) II, 671-672 (1914). (38) Kling, Suit. toe. ehim. (4) I, 415 (1900). (30) Vorl&ndv, 
Z. aiiol. Chem. 77, 254-255 (1929). (40) Hatch, Alezauder, J. Am. Chm. Soc. 17, 688 (1945). 


3:7Z15 tf^-l-CHLORO-S-METHYLBUTElVE-l C^Hga 

(^(-4-Chlori)-2-methylbutene^) Cl CHa 

— GHg 


I 

A 


B.P4 (1) 

91-96" (2) 


Bdl. 1 - 814 

Ii- 

fc- 


[For prepn. of C from 4,4-dichldro-2-methylbutane (3:7865) with ale. KOH see (1); 
from 3,4-dichloro-2-methylbutane (3:807.5) with ale. NaOH see (2) (note, however, that 
the latter prooem very probably leads to a mixt. of C with other prods.).] 

1:7111 (1) Bruylants, Ber. 8, 413-414 (1875). (2) Koodakuw, Ber. SI Be/erate, 439 (1888). 


3:7990 S-CHLORO-8-METHyLBUTAlfE 
(fer-Amyl cliloride; 
dimethyl-ethyl-carbinyl chloride) 


CgHnd 

CHi 

CHi.CHr-(lj-CH, 

da 


Beil. I - 134 
lr( 46) 
I,.(100) 


BiP« 

66 '* ( 1 )( 2 )( 11 ) 

BftO-S&l* (3) 

86.66° at 760 mm. (4) 
86.4-86.6* at 762 mm. (5) 
84.6° at 719 mm. (28) 
86.0-84.6° at 744 mm. (6) 
81° It SS6 mm. (7) 
S7-48* at 180 mm. (8) 


F.P. 

-73.7° (9) Di” = 0.8668 (5) 

-73.7° (4) 0.8660 (28) 

MJP. 

-73.3’ (0) -> 0.88986 (10) 

n?. = 1.4068 (5) 

1.40630 (28) 
1.4066 (7) 

nil' * - 1.4083 (10) 


C with aq. forms binary coiui-boilg, mixt., b.p. 70° (2); C with aq. + Isriamyl ole. 
(1 ; 6160] forma a ternary uonst.-boilg. mixt. (2). 

[For prepn. of C) from lernimyl ale. (1:6100) with HCl gaa sec (11); with eonc. HCl 
(yield: 99-08% (12), 65% (13)) see (12) (13); with PClg (41% yield (6)) or PC1| + ZnC3s 
(98% yield (14)) lee (6) (14); with PCU (80% yield (14)) see (1) (14); with SOClg (yield: 
00% (14), 41% (6)) sec (14) (6); with acetyl chloride see (6); with oxalyl chloride (8:6000) 
(3deld 18% (6)) see (15) (6); with diphoagene (3:5515) aee (16); with p-nitrobenxoyl 
ebloride aee (17).] 

[For prepn. of 6 from iaopropyl-methyl-carbiiiDl (Z-methylbutaiiol-B) (1:6170) by 
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rearr. with cmic, Hd + ZiiGh (80% yield 0^}), or with HCl on long atdg. (Q7%7Md (7)), 
or with PGls (75% yield (71), or with SOQi + pyridine (73% yield (7)) see <7),] 

[For prepn. of C from trimetbylethylene (2-methylbuteiie-2) (liffiSO) by Md it , ti 
HCAeee (18) (19) (20); from iflopropylethylene (S-methylbatenfr-l) (1:8200) see |6).| 

[For fonnn. of C from 2-me%lbutane (isopentane) (1:8600) by shaking 2 nun. with 
diisobatylene hydrochloride (3:8113) + see (29).] 

C very rapidly Iobob HC3 by bcnlg. aq., e.g., 86.5% in 16 min., 94.9% in 80 min., 96.4% 
in 50 min. (7). Note that hydrolysis with M aq. or oq. NozCCh gives exclusively oleSw 
(20) (6) but that with add aq. or add aq. NaOH some ier-<amyl ale. (1:6160) is also formed 
(20), although the latter may result from hydration of the olefin, [For further studies of 
hydrolysis of C see (2) (6) (20) (21) (22).] 

C on passing over BaC3s + sodarlime at 350-400'’C gives (85% yield (5)) a mixture of 
Irimethylethyleno (2-methylbutene-2) (1:8220) + unsym.-cthyl-methyl-ethyleiie (2- 
methylbutcne-l) (1:8210). 

C with Mg in dry other gives (yield: 73.6% (23), 38% (26)) RMgG; this with 00% 
gives (60% yield (13)) dimeihyl-cthyl-^tic acid (1 : ] 113) q.v. (see also derivatives bdow). 
C with Ag 3,5-dinitrobensoate does not (24) yield expected (er-amyl 3,5-dinitrobeDmte 

0 DhnethyL-ethyi-acetanilide: m.p. 90-91“ u.c. (25), 92“ cor. (26), 91.4“ |27|. (From 
RMgO + phenyl isocyanate (25) (26).] [Note that this same product results by 
rearr., however, from similar treatment of the RhlgCl epds. from 3-Ghlor-2-methyl- 
butane (3:7275) q.v.] 

O Dimefhyl-ethyl-acet-p-toluldide: m.p 83.0-83.5“ u.c. (25), 83.3“ (27). [From 
KMgCl + p-tidyi isocyanate (25).] 

O Dimethyl-ethyl-icet-a-naphf^de: m.p. 137-138“ u.c. |25|. [From RMgQ + 
o-naphthyl isocyanatp (25).] 

8:7219 |1) WyschneKnulsky, Ann. 199 , 336 (1877). (2) Ayres, Ind. Eng. Chem. 21 , 899-904 
(1929). (3) Brearloy, Kistiakowsky, Stauffer, J. Am. Chem. Soc. 68, 44-46 (1936). (4) Tun- 
mermaiiB, Bull, aoc, ckim. BvIq. 29 , 66 (1921). (5) Leeudortse, Tulleners, Waterman, Em. trm. 
chim. 62 , 521-524 (1933). (6) French, Srhuefer. J. Am. Chem.Sac. 67 . 1575-1578 (1935). (7) 
Whitmore, Johnston, J. Am. Chem. Soc. 19 , 2266-2266 (1938). (8) Simons, Fleming, Whitinore, 
Bissinger, J. Am. Chem. Soc. 99 , 2367-2260 (1938). (o) Turkevich, Smsrth, J. Am. Chan. 8ofi. 
14 . 7.37 (1942). (in) Jahn, M5Uer, Z. phyaik. Chem. 18 , 389 (1894). 

(11) Bruchet, Ann. chim. (7) 19 , 384 (1897). (12) Norris, Watt, Thomas, J. Am. Chem. 8oc. 
88. 1076 (1916). (13) Corson, Thumas, Waujdi, J. Am Chem. Soc. 61 . 1950 (1929). (14) 
Clark, Streindit, Trans. Roy. Soc. Can. (3) 13, III 77^0 (1929) . (1 5) Adams, Weeks, J. An. Chmn. 
Soc. 88. 3518-2519 (1916). (16) Nekrusaow, Molnikow, J. praki. Chem. (2) 187 , 215-217 (193Q)- 
(17) Meisenheimer, Ann. 442 , 202 (1925). (IK) Michael Zeidler, Ann. 886 , 269-270 (1911). 
(19) Aseban, Ber. 61 , 1304-1306 (1918). (20) Woodburn, Whitmore, J. Am. Chm. Soc* 18 , 
1394-1395(1934). 

(21) Huidies. /. Am. Chem. Soc. 67. 708-709 (1935). (22) Hughes, McNuUy, /. Chm. See. 
1187 , 1283-1291. (23) Whitmore, Badertscher, J. Am. Chem. Soc. 66 , 1562 (1983). (24) 
Tseng, Chu. Nidi. Central Una. (Nanking), Sci. Hepi., Sn. A-1, No. 2, 5-7 (1931); C-A. U, 2116 
(1932); Cpn(. 1988 . I 669. (25) Underwood, Gale. J. Am. Chem. Soc. 68 , 2119 (1934). (28) 
Bchwsrts, Johnson. J. Am. Chem. Soc. 68 , 1065 (1931). (27) Hommslen, Bull. ooc. chim* Belg. 
42 , 249 (1933). (28) Vogel, /. Chim. Soc. 1948 , 638, 640. (29) Bartlett, Ckmdon, SohDiider. 
/. Am. Chem. Soc. 99 , 1537 (1944). 

3:7225 4-CHLOROBUTADIENE-l,2 Cl CMiPi BelL8.ll.12 

H,(!>-CIt=C=CHi 

B J. 88’ (1| 

€ represents the initial step in the formn. of 3-chlQrobutBdiene-l,3 (" CUorupreiie 
(3:7080) by addn. of aq. HGl (1) (2) to vinylaoetylene; under certain eonditimu C ean 
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beiaoktodutliesiajor reuitn. pioduet, but it teulUy imdergM 

pnno ** « 8 pedally in tbs pimnoe inf oertoin «altB| e.g., CuGl (3). When Buffident Hd ie 

present the naefcn. prooe^ further (1) with foti&n, of 2,4r(hch]arobuteDfl-2 (3:5560). 

C ihaken with 3 pta. 18% HQ oontg. CuQ for 16 hn. at 20 ° gives (4) (3J ( 2 ) butadiene 
(“Chloropreiio") (3:7080), the rest being ehlompmie polyiiier. ^ C with 3 % dry 
FeQe spontaneouBly evolves heat and yidds (4) ehioropiene (3:7080). 

C stkred with aq. Na 2 COa at 60^° for 15 hrs. gives (10) (50% yield (4)) 4-hydni]^- 
batadiBn^l, 2 , oolorlesB lachiymatory, stron^y vencuit liq. with sharp pungent odor, 
inisc. aq. and org. solventa, b.p. 126-128° at 756 mm., Bfr-'TO" at 53 mm., DI^ « 0.9164, 
" 1.4759. [This prod, on cat. hydrogenation gives (4) butanol-1 (1:6180) but is 
unaffected by refluxing with ale. NaOEt, 25% aq. H 1 SO 4 , or 2 % aq. HQj for many other 
reaetns. and derivatives see (4) (10).] 

C in 80% ale. or in acetone with Nal, stood for 3 hn. then diluted with aq., gives (46% 
yield (4)) 4-iodobutadiene-l,2, b.p. 43^° at 38 mm., » 1.7129, - UTOO (4), 

which on htg. at 125-130” polymerises vigorously to iodoprene. — C with ale. NaCN 
yields (5) 4-oyBOobutadiene-l,3 (^vinylacrylonitrile), b.p. 135-138° at 760 mm., 65-68° 
at 58 mm., 48r-50° at 28 mm., 1)2° » 0.8644, - 1.4880 (5). — C with liq. NHs at -40 

to -50° yidda (6) (7) trM-(butadien-l,2-yl-4)amine (for extemuon to many other amines 
see (7)). 

C added dropwise to 3 vols. cone. H]S 04 at —5° to +3°, then poured onto ioe, yields (1) 
4-chlorobutanonB-2 (3.7640), b.p. 120-122° at 760 mm. (1). 

C with Q 2 yields ( 8 ) (9| mixt. of 2,3,4-triclilorobutene-l (3:9064) and 1,2,4-triGhloro- 
butene-2 (3:9062) which reacts further to produce 1,2,2,3,4-pentachlarobutaDe (3:9070). 

C in aq. NagCOt suspension, oxidised with KMnOi, yields ( 1 | chloroaoetic add (3 : 1370), 
but neither acetic add nor oxalic add. — C in CHQi treated with Oa for 12 hrs. at 0°, 
then with aq., yidds ( 1 ) formaldehyde (1:0145) and chloroacrtaldehyde (3:7212) (the 
latter not detected directly but only after KMnOa oxidn. ( 1 ) to chloroaeetic add (3 : 1370)). 

I:7M |1) Carothers, Berchet, Collins, J. Am. Chem. 5loe. M, 40654070 (1932). (2) KlebaoskiX, 
Tsyurikh, DolgoporskiK. acad. sd. {U.R.S.S.) IW, No. 2, 189-226; CerU. 1M5, II 3343 
C,A. 19 , 1269 (1936) (full EngUah translation in Rubber Chem. Tech. 9, 383-408 (1936). (3) 
Carothers (to du Font), U.S. 2,104,789, Jan. 11, 1938; Cent. 1B99, 1 4108; C.A. 32, 1718 (1938). 
( 4 ) Carolh^s, Berchet, /. Am. Ch^. Roc. 55, 2811-2813 (1933). (5) Coffman, /. Am. Chm, 
Roc. 57, 1981-1984 (1035). (6| I. G. Farbenindustrie. French 816,312, July 9. 1937; Cent. 1957, 
II 2750; C.A. n, 958 (1938). (7) Carothers, Berchet (to du Pont), U.S. 2,136,177, Nov. 8, 
1938; Cent. 1919, I 2497; C.A. 98, 1344 (1939). (8| Carothers, Berchet, J. Am, Chm, Roc. 55, 
1628-1631 (1933). (9) Carothers, Berchet (to du Font), U.B. 1,965,360. July 3. 1934; Cent 1985, 
I 3724; C.A. 28, 5716 (1934). (10) Carothers. Berchet (to du Font), U.S. 2,073,363, March 9, 
1987; Cent. 1198^ 1 1236; CJL. 91, 3503 (1037). 


a:72aO Ipl-DICHLOROPROPAHE CHa.GH|.GHQa CaHiQi 
(Propylidene (di)diloride) 


Bell. 1-105 
Ii- 


B,P. SB.3° (1) 

87-88° it 760 mm. (2) 
86.8-87.6° (3| 

86“ (4) 


Df - 1.1321 (II 


rS - 1.4288 (1) 
1.4295 ( 2 ) 


[For prepn. from propionaldehyde (1:0110) with FQi (36-37% yidd (1)) together 
with other products see (1) (3) (5); for formn. (10.6%) (together with other products) 
from propane by vaporphaae chlorination at 400° see (0) (7) ( 8 ); for formn. from l-ddoro- 
propene -1 (3:7030) by addn. of HQ at 0” in presence of FbQi see ( 2 ).] 



ntt LBJOISB WITH Dp < U5 SrniMtnil 

C on hjdnlyBiii yiddi |n«piHulddiyde (l;0U0);for iMy Muivior of 6 wltii boUg. 
■Q, +-tnM of NaHOQi n with boOg. sq. Fe we (6). 
fi with ihs. KOH yieldB tS) 1-ohloropropene-l (3:7080) q.v. 

•rTIIO (1) Bnaa, BmoU, LbIomIr-, /. Am. Chm. fine. O, M77 (IMl). (S) EhinMh, Bwl- 
mum, MafU. /■ Org. Chtm. S, 206, 301 (1937). (3) KoUnomh, Kappl, Moimbk. fi, 196 (1936). 
(4) Him, MoBae, Web«r, Ind. Aw. Chm. », 338 (1936). (S) Baboul, Aim. Aim. (D tt, 638- 
460 (1878). (6) McBm, Ham, Oibo, Waloii, Thmnaa, Ind. Eng. Chm. 18, 176-177 (1641). 
(7) Han McBae, ffinda, Ghieaenkamp, Ind. Bng. Chm. 18, 1178-1179 (1936). (b) Ham, 
MoBm (to Furdua Baiaareh Faundalion), U.B. 3,004,073, Juna 4, 1B3S; Cmi. INI, 1 IQOB. 


8:7838 ot-CHLORO-fSOBITnHAlDEHTDB CH| 
(2-Chlan>44neth]rliiropaiial-l) CHr- <!r-C 


CliHytKil 


da 


IHO 


B4U.I-87S 

1- 


BJ>. BO* (1) 12) 


~ 1.053 (1) (2) 


CcdorleBB liq. with piquant odor HUggestiye of chloral. 

[For prepn. of C from 2 -inethylpropanol-l (iaobutyl ale.) (1:6165) with C 1 | soe ( 1 ) ( 2 ); 
from ojs-dichloroisobutyl iflobutyl et^r (aee below) by htg. with aq. at 1(XF aee ( 1 ) (21; 
from oHsUoToiaobutyraldehyde diiaobutykoetal (see l^low) with anhydrous ozaltG aod 
(1:0635) or with AG 2 O (1:1015) on htg. see (2|; CS is not (2) formed by chlorination of 
isobutyraldehyde ( 1 : 0120 ).] 

C reduces ToUena^ reagt., Fehling’s soln., or KMnOi ( 1 ) ( 2 ); C on oxidn. with alL KMnOi 
yidds | 2 | ce-hydroxyiaobutyric acid (1:0431), m.p. 70^ 

C adds NaHSOi yielding a oompd. from which C is regenerated with difficulty {1} (2>, 

C on shaking with cone. H 1 SO 4 (>£ vol.) yields ( 1 ) | 2 ) the oorresp, trimer, yiSa, pailM 
chloro-isobutyraldehyde (2j4,6-trw-(a-chloroisopropyl)trioxane-l,3,5) (3:3220), m,p. 107” 
(1) (2|. 

[C with isobutyl ale. (1 ; 6165) treated with HQ gas gives ( 2 ) ajj-dichloroisobutyl taobutyl 
etto, b.p. 192.5” at 760 mm., 83” at 15 mm., 1 ) 4 ^ » 1.031, nj) = 1.437 (2|, also obtd. from 
isobutyl ale. directly with Gig in the cold ( 2 ); note that thia prod, with aq. on htg. gives 
C + o-ehloroiaolDutyTaldehyde di-iaobutylacetal, b.p. 218” at 760 mm., 102^ at Id mm., 
» 0.0355, ni? » 1.428 (2).] 

[0 (or the above cB-chloroisobutyraldehyde di-isobutylacetal) with ethyl carbamate 
satd. with HQ gas gives ( 2 ) ac-chioroisobutylidene bw-urethane (CH|)iC(Q).CH(NH.- 
CO()GoJEl 4 ) 2 , m.p. 122 ° ( 2 ).] _ 

[For oomplex behavior of G with MeMgBr see (3).| 

a-Chloio-lsobulynldoxime: m.p. 96-97° (4). [Prepd. indirectly from isobutylene 

with amyl nitrite + HQ (4),] 

8;7W (1) Brochet, SuU. toe. chim. (3) 7, 641-644 (1892). (2) Brochet. Ann. ehm. (7) It* 
352-362 (1897). (3) Henry, BuU. acad. roy. Belg. 1M7, 163-189, Cent, mt, 11 446; Bee, frSv. 
chim. 18, 416, 425^29 (1907); Campl. rend. ISA 308 (1907). (4) IpatJev, Saobnina, J. Butt. 
PAya.-Chm. JSoe. II, 496-501 (1901), Coni. IM, II 120K 


3:7240 l-CHLOROPSnTBNE-a 


Cl C 4 H 9 CI 



JJS - 0.9135 (2) 


BelLl — 

Ii- 

]r(lU) 

iffmUMtl) 


&P.B1-BS* 


( 1 ) 



a:7MO-&:7!MIO 


S-CHLOROPENTlN&j. 
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Two geoiiietrieBl stcnoiNiiun of C an paoBiUe but u yet unrewgniied. 

(For prepu. of C (tosether with 24hloropeQteiio-2 (3:7286) end other pndi.) from 
mediyl n^wopyl ketone (1:5415) with FOi see (1); for prepn. of C (togetiier with other 
pradi.) from diethyl ketone (propione) (1:5420) with FCli (1) Mowed by treatmoit with 
ale. KOH (2) seed) (2).] 

G with NaNHi in xylene at 130’ gives (3) a little pentyne-2 (1 : 8040) and on soheequent 
pouring of the reactn. mixt. into water also pentyne-1 (1:8025). 

IrTM (1) Boitneiil, BvU. toe. cMm. (4) If, 1634-1636 (1924); inn. ehm. (10) 1. 366-371 (1926). 
|3| Favonkll, S^vonkaya, J. Hw. Phvt.-Ckm. Hoc. St, 306 (1922); Cent, im, m 1359. (3) 
fiouriMil, itm. ektm, (10) 1, 221, 341 (1925) ; Csmpt. rend. 178, 1985 (1924). 

3:7800 SimOROFBIITBNB-1 Cl CiHiCl BelLI- 

CH.-CH.XoiW'H, 

i 

B.P.Oa-94” It 769.8 mm. ID 
m-93'^ (2| (3) 

60-6a2*'it 160iiim. |5| = 0.8978 11| 

Note: C by virtue of facile allylic iranapufution ia readily converted to an equilibrium 
mixt. with its symoiuc uomer^ l-chloropentenc-2 (3 : 7470) q.v. ; reaetns. of 0 may therefore 
frequently yield ako the correaponding derivatives of the iHomer. 

[For prepn. of C (or its mixt. with l-chloropeiitene-2 (3:7470) ) from etliyl-vinyl-carbinol 
(penten-l-ol-3) with dry HCl (I) |3) (5) (7|, with aq. HCl at 0° (0), with PCI 3 at 4.!)*' (4) 
or in cold with pyridine |7| or dimethylanilinc (7) (55-59% (7)), with SOCls alone (24% 
yield (7)) or in ether (24% yield (7))i or with dimethyUniline (43% yield (7)) see indie, 
refe.] |C u sparable from the accompanying isomer by careful Fractional distillation 
(51 (7M 

C on long shaking with aq. Nb«C0!i gives (7) in very poor yield pentren-1 -oM accompanied 
by much penteD-8K)l-l and other products. — C with ale. NaOEt gives (4) the corresp. 
ethyl ether, via., 3-ethoxypentene-l, b.p. 102“, /)? = U.7768, no = 1.39H6, accompani^ 
by the isomeric l-ethoxypentene-2j b.p. 123“, /)? = 0.7930, nj^ » 1.40(M) (4). 

[For extensive study of behavior of C with KOAc + AcOH, with AgOAc, with iV-methyl- 
aniline, with diethylamine, etc., see (7|; for reactn, of C with phenol in pres, of K 2 CX)s + 
aoetone see |5).] 

0 J7-(Penten-l-7l-S)iihtlialimide |//-(Gi-etiiylallyl)phfhalimide|; colorless cryst. from 
b1o.| m.p. 73-79" (7). [From C on htg. with K phihalimido in a .s.t. at 190-200“ for 
2^ hn.; yield is only about half that obtd. from l-ehloropcnt<me-3, the corresp. deriv. 
of which always accompanies that from C (7).] 

1:7111 (1| Bsudranghien, Bull. soe. chin. Belg. 18, 333 (1923). (2) Mumm, Richter, Ber, 7li 
B38-30D (1940). (3) Mumm, Hornhardt, Diederichsen, Ber. 72, 107 (1939). |4| Frevoat. 
CsmpC. rand. 137, 1053-1064 (1928). (5) Lauar, Filbert, J. Am. Chm. Soc. 63, 1388 (1936). 
|6) Frevoat, BvU. loc. chin. (4) 13, 264-267 (1931), |7) Meuenhomer, Link, Ann. till, 254- 
277 (1930). 


ll- 

I2*(1B2) 
1.4224 |4| 
nS » 1.4254 (1) 



IflUS 

UQUID8 WITH Of < 1.15 

S:7«BS-«1»90 

8:7M8 

^.CHLOROlIBn. lOTBn. BTHBR GtHiOO 

BdLl.337 


QS-Methoxyethyl ehloride) 

CH,.O.C!B, 

WITO) 



(!:h,ci 

Mbbsi 

B.P. 




9B-BS* 

(D (2) 

up 1.0345 lU 

1.41119 H) 

Bl° 

(5) 

1.0460 (4) 

L411 tfl 

90-91° 

at 736.7 mm. (3) 



90.8° 

at 747 mm. (7) 

1.0407 (4| (1) 


89.4-89.rat76aJiiiffl.|4) 




ColorleflB liq. with odor like ('HCU; doe8 not fume in air (3). — Sol. in aq. at ivoni temp* 
to extent of 8% by wt. (7). 

[For prapn. from ethylene chlomhydrin (3:5552) + (CHa)2S04 (60% yield (2)) see (2); 
for prepn. from ^-methoxyethanol (1:6405) with PCls + pyridine (65% yield (6l)| or 
SOCls + dimethylaniline (7), or diasomethane (5) see (6) (5) |7| ; for prepn. from ethytau + 
iViAT-dichlorobeneeneBulfonainide see (1).] 

C on ahakiog witli aq. does not hydrolyze (dif. from a-cliloroetheis). 

S:7W ID Sklyarov, /. Qm. Chrni. il\S.S,B.) I. 2121-2125 (1939); C.A. U, 4055 (1940). (2) 
Jones, Powers, J. Am. Chem. iSor. 46, 2531-2532 (1924). (.3) Fileti, de Cjaspiiri. Gaa. thim. UaL 
17, II 293 (1897). (4) Karvouen, Ann. Acad. Sd. Fennicae S-A, No. 7, 1-103 (1912) ; CsiU, IMI, 
11 1269; C.A. 14, 2175 (1020). (5) Meerwein, Bins. Ana. 484, 17 (1030). |6| Palomaa, Kenetti, 
Ber. 14, 798 (1931). |7) Bennett. Heathcoat, J. Chm. Sac. im, 270. 

3:7270 ISOBUTTRYL CHLORIDE CHz.CH-C=0 CiHtOQ BeiLn-293 

(I;hj 

BJ». FJ>. 


92° 

ID (2) 

-90° (7) A," = 1.0174 (8) nj? - 1.40789(8) 

91.5-92Ji° 

at 7489 mm. (8) 

1.4080 (3) 

91-92° 

(3) 

1.4O70 (5) 

99-92* 

(30) 


91° 

at 786 mm. (4) 


90-91° 

(5) 



aS-88' at 680 mm. (6) 

[For prepn. of C from isobutyric acid (1:1030) with PCU (81% yield (9)), with PClj 
(yield; 94% (6|, 75% |2)) (8) |4|, with VCk + ZnCla (82% yield (9)), with SOCli (yield; 
M% (301, 75% (4) |5|, 70% (10), 44% (9)), with benzoyl chloride (82-88% yield {13J), 
or witli KCU in xylene (52% yield (11)) zee indie, refs.; for prepn. of 6 from aodinm uo- 
butyrate with POCls see (1) (12).] 

[C with iaobutyric acid (1 : 1030) (14) or C with pyridine in ether (15) yields isobutyrie 
anMride (1:1110), b.p. 182.5^] 

[C on paasing over Ni at 420° dec. (16) into HCl, (X), CQa, Ha, CHi + propylene; C + 
NHa over AlaOi at 400-500° yielda (17) iaobutyronitrile, b.p. 108°.] 

[C with Et|N in dry ether or Igr. at room temp, gives (18) 95% yield triethylamine 
bydroohloride + 67% yield dimethylketene dimer, of. also (19) (20).] 

[C with Gi (31) in CCU gives (12) cf. (21) 69-70 %_a-chlDro-iaobutyryl chloride (8:5385) 
+ 30-40% ^-ohloroiaobutyryl chloride (3:9101); C with SDaCla in pres, of dibenaoyl 
penuude gives (22) 20% a-chloroiaobutyiyl chloride (3:5385) + 80% iMdoro-isobutyiyl 


IIi-(l»8) 



DIVISDON BBfftm i m 

eUtiride (S:9101). — C irith Bn htd, in 4 hn. at 100* gim mUly ilO) a(4mno^ 
iaobutyiyi bramule, b.p. 168*.] 

(D $ddBd to laigB 6 X 0688 of certain RMgX u in pajrt reduced and in part undergoea 
ordinaxy ooupling with formn. of ketoneB; e.g., 6 with ter-BuMgCl in ether gives (6| (4( (8) 
68% fep-butyl-iaopropyl-OBrbiBol + 20% iaobutyl ale. + 18% 2,2,4-trimetbylpentanoiie-8; 
C with (er-AniM^ gives (3) 44% iaobutyl wbutyrate.] 

[For reaotn. of C with ethyl sodio^oetoaoetate see (6); with ethyl aoetoaoetate + Mg 
•ee (23); with ethyl iaobutyiate + triphenylmethylsodium giving 65% yield ethyl w,aiY,T- 
tetnmethylaoetOBiietate aee (24).] 

[C with 2-methylbutene-2 (trimethylethylene) + SnCU gives (25) 2-ohloro-2,3,6-tri- 
aiethylheiBnoDfr4| b.p. 74-70° at 14 mm.; C with oydohexene + SnCli gives (20) l-oyolo- 
heonnyl isopropyl ketone, b.p, 96” at 6 mm.] ' 

[C with Alda + CeHa gives (27) isobutyrophenone (isopfopyl phenyl ketone) (1:6628); 
C with AIGU + toluene gives (28) isopropyl p-tolyl ketone [Beil. Vll-331, VIIi-(176)]; 
C with AlCIa + mesitylene gives (29) 75% yidd isopropyl mesityl ketone.] 

C on hydrdysiB yields isobutyric acid (1:1030), b.p. 154.7". — For the amide (30)^ 
anilide, p-tduidide, and other derive, coiresp. to C see isobutyric add (1:1030). 

8:7270 (l) Markownikow, ZeiL fOr ChmU 1806, 601. (2) Reoad, Chm. Ztg. 62, 22 (1028). 
(3) Whitmore, Whitaker, Miner, J. Am. Ckm. Sac. 02, 647, 050, 653-654 (1941). (4) Whitmore, 
Bee. tna. chiim. 67, 665 (1038). (5) Greenwood, Whitmore, Crooks, J. Am. Chem. Soc. 60, 2020 
(1938). (6) Ranganathw, J. Indian Chem. 8oe. 18, 68-60 (1939). (7) Tunmermans, Mattnar, 
BvU. ioe. ehim. BOa. H, 216 (1021). (8) BrOhl. Ann. 208, 20 (1880). (9) Clark, BeU, TVons. 
Roy- 3oc. Can. (3) 27, III 97-103 (1033). (10) Smith, Lewoock, Ber. 46, 2358-2360 (1012). 

(a) Montonna, J. Am. Chem. Soe. 42, 2114r-2116 (1927). (12) Michael. Ber. 14,4054-4055 
(1901). (13) Brown, J. Am. Chem. 8oc. H. 1325-1328 (193B). (14) Toennies, BUub, Ber. 17, 
860-861 (1884). (15) Wedekind, Ber. 24, 2073 (1901). (16) MaiUie, Compt. rend. 180, 1112 
(1025). (17) Mailhe, BuU. ioc. ehim. (4) 21, 380 (1918); Ann. ehim. (0) 18, 212 (1920). (18) 
MUlBr, Johnson, J. Org. Chem. 1, 138-139 (1937). (19) Wedekind, Weisswange, Ber. 88, 1631- 
1646 (1906). (20) Wedekind, Miller, Ber. 42, 1200-1275 (1909). 

(21) Henry, Ball aead. roy. Bdy. 12N, 200-226; Ceni. IIN, II 227. (22) Khuaech, Brown. 
J. Am. Chm. 8oe. «, 925-929 (1940). (23) Spaesow, Ber. 71, 2383-2384 (1933). (24) Hauser, 
Renfrew, Ore. Bi/niAeese 11, 4^-44 (1939). (25) Colonge, Moatafavi, BidL toe. ehim. (6) I, 
349-360 (1930). (26) Colonee. Derouz, BuH. eoe. ehim. (5) 7, 469-468 (1940); C.A. U, 2842 
(1942). (27)Evane,/.CAem.Boe.l98i,788. (28) Claus, J. praAf. CAein. (2) 40, 480-481 (1892). 
(29) Mazwdl, Adams, J. Am. Chem. 8oe. 62, 2964 (1930). (30) Kent, McElvain, Dry. ByrUheaa 
U, 6B-M (1015)- 

isi) SduBidt, aoUoffa (to I.Q.) G«. 738,398, July 13, 1943; CX IS, 3002 (1011). 


8:7S7S d,(-4-CHL0R0-8-lIBTHyuIITABS CiHuCS Bea.I-135 

(•M.-IaaBinyl chloride, ' H CH, li-( 40) 

uopropyl4nethyl'«arbtiqrl chloride) ( i j; ^ 


ap. M.D-fiS.O' ct 7N mm. ID Cf - 0.86B5 (4) iff « 1.4081 (4) 
9La-ei.9‘tt7Wmm. (2) O.B7S |2) 1.4095 12| 

91‘ at 718 mm. (3) 

45.4* atlMmm. |1) 

95-97* at Muna. (4) 

Stable at b.p., at 100*for24bn.,toaq.atToomtamp.^).— CianotimHntmoommL 

" amud anvl dUoridee " (1). 

[For pnpn. of C from 2^othylbutaiB.3 (1:3200) + HQ in dark at room tamp, in 0 . 1 . 
forTmoothi (88% yieU (2)), or HQ at 100* (5) (0), orat -Sirmpnienoeof A]Q,{4) 



Mtr liKiOmB VIXE 9f <LU «}nfM»9IH 

■wUiaiMirffLl Dffate1hatOttiaiutbeiu«|ri.iraa4o«atMip.ak|!^«MlhjtbM«^ 
(l:tt7D) +HGtMiiiBettt|r(tM|iiijldilorid»(8:7220)nwltoUl)^^ 

(for fonm. of C horn eithsr 2 -inetliylbntanB-l <l.'8210)'or S-aethyllmteaft^ 
at -gy i« p w w P BB of AlCSi ase (7); from iioai« 3 rl aloohol {1:6900) -j- HO am A lA at 
430' HO ( 6 ); &Hn iaoamyl diloride (3:738S) over ThCaa or BtCIi at 280*, fiaafly over 
punioe at 200 ', see (9); froin 2 -iiietli^butane (1:8600) + Cb mb ( 10 ) U )>1 
{For itudy ai reaetD. of G irith Na see ( 12 ) (13).] 

C with Mg in dry ether yidda ( 1 ) ( 2 ) ooneapmuling B.Mg.a whoae treatment with 
diy Qj followed by hydrolyeu yields (1) (2) 24nethylbutaaol-8 (1:6170); {3,6e]ioitnr- 
faenioate, oiyet. from dil. MeOH ( 1 ) or ( 2 ), m.p. 76° ( 1 ) (2); y-Ca-aspbfkfl)* 

oarbamste, eryst. from pet. eth., m.p. 111 - 112 ' ( 2 ) ( 1 ).] — TUa R.Mg.Ca ibould also react 
aaoordingto method at ( 11 ) with phenyl iaocyanate to yield iaopropykneth^weetaidide; 
m.p. 78.4* (141, 76* (15), although ^ execution of this reaetn. is not recorded. 

C with exeen 8^/10 AgNOi is praetioally oompletdy hydrolyied in 00 hie. (2) {cBf. 
Irm iaosmyl ddmi^ (3:7366) Whidi resets only to extent of 3-4%]. 

•;TI76 (1) Heae, McBee, 'Weber, ind. Sne. Ohm. 27, 1193-1106 (1036). (3) Whitman, Johif 
Stan, J. Am, Ckm. Soc. it, 6030-6032 (1033). (3) Wyeeheeirade^, ^nn. IMy 367 (1877). 
(4) Leenderlea, TuDeneri, Watermait, Aae. tree. Mm. 68, 619 (1033). (6) Bertbalot, dm. W, 
71 (1863). (6) Wurts, dim. 120, 368 (1864). (7) Leendertae, TuUenen, Watenean, Bee, 
(nw, eUm. 61, 717 (1034). (8) Sabatier. Miilhe, CompT. nmd. 118. 124 (1910). (0) Babrtiat, 
Moillia, CmiS. read IM, 668 (1913). (lO) Aechan, Cent. 1118, 11 939. 

(11) Underwood, Gele, J, Am. Ciem. See. 68 , 2117 (1934). (is) Merton, LeFbvie, Haeheii- 
UaDoiw, J. Am, CAem. 68 , 767 (1936). (13) Morton, HeehenUeikner, J. Am, Chtm, See, 
68 , low (1936). (14) Hommelen, BA see, dim. Belg. 42, 248 (1933). (16) Ooedey, Fwhm, 
J. Chem. SoE. 78. 17 (1803). 


3:7280 O-CHLOROPBimilB-l 


B.P. 05-07* (1) 


GH 1 .CH 1 .CH 1 . 


.dMJHa 


chHia 


BeiL I -210 

Ir- 


Tlie Btruoture of this material is inadequatdy supported; the prod, may very possibly 
be ideutioal with 2 ^sliloropBDteiie -2 (3:72ii6) q.v. 

(For prepn. of G from 2 , 2 -diehloropeQtane (3:7755) with ale. KOH see ( 1 ).] 

C on further treatment with ale. KOH yields ( 1 ) pentyne-l (1:8025), b.p. 39.r*e 

S:T880 (1) Bnqdmts, Ber. 3, 411 (1876). 


8:7285 8 -CHIOROPEHTB]ffE -8 G1 CiHgCl 

CH|.CH|.CH^!).CHa Ii-(1B5) 

B.P. (1| Dif - 0.908 {2| - 1.491 (2) 

8O-89‘‘at760iiim.|2) 

45° 11180^.(2) 

Two geom. stereoisomen of C are possible but as yet unrecognised. 

[For prepn. of C from 2 , 2 -diofaloropentane (3:7755) with boilg. 10 % ale. KOH see fl); 
from pentanane -2 (1 :5416) with FC1 i see ( 2 ).] 

C with cone. H 18 O 4 foUowed by siq. yields (1) methyl- 4 »-propyl ketone (pentaBaiiB-2 
(1:5416). b.p. 102°. 

[6 witii NaNHt in xyWe at 130° followed by ioe water gives (31 pentyne-l (1 : 8025).] 

0 on ondn. with KMnOf yields (1) propiemie add (1:1026) + AiOH (1:1010). 



8:7S8»^:7«85 


OIVIBION B. SECTION 2 


1018 


l:7M (1) Lonke, TSriuhniko, /. Cm. CAem. ([^.8^.8.) 1, 19BS-IVM (1M7)) Cant. IM, I 
aSM; CJi. n, 482 (1B88). (2) Bmirgnil, ilim. Mm. (IQ) 8, 3S8-Q70 (1928); BnU. we. Mm. (4) 
Ml less (1924). (3) Boursnil, Ann. Mm. (1(D 1, 22a 370 (1925). 

8:7SBO S-CELCAO-S-HETHILBOTADIBIlB-liS CiHtCI BdLSJT.U 
(2dilon>-3-iiiethylbutadieiie>l,3; C2 CHi 

-miordaopwne”) hkUXcH, 

B.P. 93° at 7B0 mm. (1) = 0.B5B8 (1) - 1.4689 |1) 

41’atlUmm.{l) (2) 

sratl06min.(l) 

[For prepn. of C (40% yield (1)) from 2^mrthylbutcnp-l-ynrv3 by treatment bb specified 
ID witlL HCl + Cu 8G2 + NH4CI sec (D |2) (101; for prepn. (60% yield |3| |4|) from 2,3,^ 
trichloro-2-meihylbutane (3:4755) with quinoline (2 molee) at 140-225° see (3) |4).| 

C readily polymeriBea; for detaJla see (D P). [For prepn. of plastic polymen from 
C m |6|.] 

C h^. in B.t. 16 hn. at 160° with SO2 in ord. (not dry] etfier yields |6| |7) (10) by 1^4- 
addition a compd. designated (6) (7) as l,l-dioxo^3-chloro-4-methylthiacyclopBntene<3, 
ndls. from aq. (7) or ale. (6), m.p. 120.0-120.5° (6| (7). [For extensive study of this prod, 
see |7|.] [The corresponding selenium analog, in very poor (2%) yield from C + SeOk in 
GHCls (8)j lias m.p. 110° dec. (8).] 

C (1 g.) with lp4-iuiphthoquinone (1:9040) htd. at 100*^ for H hr. gives (1) on ooolmg 
2-ohloro°^methyltetrahydroanthraquinonc, white ndls. from acetone, m.p. 105-166° 
u.c. (1); this prod, on suspension in dil. ole. NaOH and oxidn. of the blue soln. with air 
until yel., followed by dilution with oq., gives |1) 2-chloro^methylajithraquinone, cryst. 
from AoOH, m.p. 214-215° u.c. (1)| 215° u.c. (9). 

I:TM (l| CarothorB, Coffman, J. Am. Chan. Soc, 54, 4074-4076 (1932). |2) Carothern, Coff- 
man (to du Pont), U.8. 1,950,441. March 13, 1934; (ier. 5S8.70S, Nnv. 24, 193:1; Brit. 395.301. 
Oct. 10. 1033; Cent. INI, II 1038. |3| Tiahehenko. J. Gm. Chan. ((/.Jfi.fi.R.) 6, 1116-1132 (1936) ; 
Cent, im, 1 573; C.A. 31, 1003 (1937). (4) Tishchenko, Hum. 44.240. Sept. 20, 1035; Cm/. IIM, 
I 3675; C.A. 33, 2962 (1038). (5) du Fuut Co., Brit. 529,838, Nuv. 29, 1940; C.A. 35, 7758 
(1041); French 853.478. Mar. 20, 1940; C,A. Si, 2650 (1942). (6) Backer. BtraUng, Bee. trae. 
ehim. 58, 542^643 (1034). (7) Backer, van dcr Baan. Bee. trm. chim. 56, 181-185 (1037). |8) 
Backer. Strating, Bee. (rat. 58. 1118 (1934). (9) Keimatmi, Hirano. J, Pharm. Hoc. Japan 
43, 140-147 (1920); C.A. 23, 3466 (129). (lO) Backer, Blau, Rtc. irav. ehim. 31, 785^1, 924 
(1042): Csn/. 1343, 1 1567-1569; C.A. 88, 3646-3647 (1944). 


3:7295 BTHYL CHLOROFORMATE (lai.OOjHb CiHACl Beil. m« 10 


G' Ethyl chlorocarbonate ”) 


it 760 mm. (HI -80.6° (1) » 1.127 (10) 


mi.( 8) 
IIl2-(10] 


94-95° cor. |2)J 

94° it 778 mm. (3) 

93.1° it 760 mm. (4) 

93.0° it 760 mm. (5) 

92.6-98.0° it 768 mm. (6) 

92.5-93.5° (7) 

91.3-91.35° it 788.6 mm. (8) 
91.5” (10) 


1.3949 IS) 

1.13519 (4) 

1.1377 (6) 

jSS 1.39738 (4) 
D]^ - 1.14419 (4) 

1.1418 (9) 

See Note 1. 


Note 1. For Dl between -76.5° (1.278) and +84.8° (1.022) see (10). 



iiitm 


lOUt LIQUIDS WITH J3f < 1.15 

C liMi itrong l^ohiyiiiafcQry propertaet. — [For study of toxidty see |UM C is ooniai. 
difliiuoalmU.S.A. 

(For prepn. of C from csj-boiiyl chloride (phostsene) (3:5000) with abs. EtOH (1:6130) 
(60% yidd (12)) in pres, of dimethylsniline, quindine, or sutipyrine (13) or even Ob<OH)i 
( 14) see indie, refs.; for fomin. of C from diethyl carbonate (1:3150) with PCIb (16), from 
Methyl pyrocarbonate 0(COOEt)2 (16) with SOQj |17); from pentachloroothyl oUaro- 
formate [Beil. 111-13, llli-(6)] (18) or bM-(trichloromethyl) carbonate (triphflSBBiie) 
(3:1015) (10) or 5i«-(trichloromethyl] oxalate [Beil. 111-171 (20) with EtOH, or from K 
xanthate, ethyl unthate, or benzyl xanthate with Ck + aq. in cold (21) soo indie, lefs.) 

Pyrolysis of C. C on htg. at 260'’ decomposes yielding (4) EtCl (3:7015) + COi (for 
study of this reactn. see (22) (23)); in pres, of certain hydrocarbons or esters (^) or in pres, 
of dimethylaniline (25) temp, of this decomposition is lowered to 150^ in pres, of qumoline 
to 59° (26) (27), in pres, of AlCli to room temp. (28) (see also bdow under C + pyridine 
or quinoline). 

C in pres, of anhydrous ZnCls (20) (30) or even metallic Zn (31) decomposes at room 
temp, yielding (29) (30) EtCl (3:7015) + ethylene + COs + HCl. 

Reactions of the ^OOQ 2 Hs group of C. 0 on hydidysis, e.g., by boilg. with aq. or 
dil. acid (32), yields CQ 2 + HCl + cthylrmc; on alkaline hydrolysis, however, no ethylene 
is formed (32); note that C does not react with cold aq. very rapidly and may even be 
washed with it to remove alcohol. 

[G at its b.p. treated with CU in sunlight undergoes further substitution by habgen 
yielding as final prod. (33) (34) pentacldaroethyl chloroformate (ref. given above under 
prepn. of C).] 

[C with EtHSOi at 100° under reftux for 6-8 hrs. gives (40% yield (48)) EtiB 04 + EtC3 
(3:7015).! 

Reactions of the dilorine atom of C. [C on rcnluction with 3% Na/Hg + aq. gives 
(51% yield (35)) salt of formic acid (1:1005).] 

[C in CHCla with NasOt does not react until 1-2 drops of aq. are added; vigorous aetn. 
then ensues with formn. of the expected (but very explosive) dicarbethoxy peroxide 
(EtOOC-O-O-COOEt) (36).] 

[C with NaSH (37) or with CsHs-S-MgBr (38 in ether gives (68% yield (38)) OJS- 
diethyl thiocarbonate [Beil. 111-133, mi-(62). lll£-(105)], b.p. 158-159° cor.; C (2 mito) 
+ aq. (39) or ale. (40) C with BrMgHH in ether (41), or C with aq. potassium tri- 
thiocarbonate (39), gives diethyl thiodiformate (dicarbethoxy sulfide) [Beil. 111-133, 
Illj-C105)], b.p. ISO'’ dec.) 

[C with thallouB fluoride 12 hrs. at room temp., then refluxed 2^3 hrs., gives (47% yield 
(42)) ethyl fluoroformate, lachrymatory oU, b.p. 57° (42).] 

[For rate of reactn. of C with K1 in acetone at 25° see (43).] 

|C with aq. ale. KCN at -13° (44) or with solid NaCN (contg. 0.2-7 .0% moisture) 
at not above 90° (45) gives (yields: 90% (45), 46% (44)) etliyl cyanoformate [Befl. 11-547, 
IIr(238), llr(610)], b.p. 115-116° j46), - 1.0034 |47), nff « 1.3821 (47).) 

C as carbethozylating agent. C is widely employed as a means of introducing the 
— GOOEt group into other organic mdeGules by reactn. of the chlorine atom with the H 
of the alcoholic, phenolic, or enolic OH groups (or their metallic alcoholates, phenoiates, 
cnolates, etc.); under appropriate conditions C is also employed to introduce the -COOEt 
group into an aromatic nucleus. Examples of these reactns. are cited below. 

^ [C with NaOMe yields (49) ethyl methyl carbonate [Beil. 111-4, lllr(4]], b.p, 109° 
G with NaOEt yields diethyl carbonate (1:3150); other alcohols behave similarly (60)« — 
C with K phenolate or C with phenol in ether + dry K 2 GO 1 gives (71% yield (51)) ediyl 
phenyl carbonate (Beil. Vl-157], b.p. 229°; other mono-, di-, and polyhydric phenob behave 
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(1 mole) with wlieyliii j«id (1:0780) in iiyridiiifl at *15* (52)or inCUBt 
with dimethyliiniliiiB (63% yield (52)) giva oWnthoxyBBUoylic add (Beil. X40, Xi- 
OMDl, in,p. B5^ (other mono-, and polyhydroxy phenolic ad^ behave dmilarly); «*>«» 
to fwbethoxy groupe eo introduced may eubeequently be removed by hydidydB, thJi 
prooeM haa great value aa a meana of temporary blockkg of phenolic groupa (for further 
diaouBBion and many referenoM see (53)).] 

[C also reacta with the Bodio derivathreB and other metallic enolatea: e.g., C (1 mde) 
with ethyl cyanoaoetate (2 mdee) in aba. ale. + NaOEt (2 molea) givea (54) diethyl 
cyanomalonate [Bdl. 11-^11, Ili-(a21), llr(680)], b.p. at 14 mm., Df - 1.1128, 

B 1.4285 [^). — C with diethyl malonate (1:3581) + NaOEt in ale. (56) or C with 
dry diethyl aodio-malonate (57) directly (68) (59) or in CA re&uxed for 10 hn. (60) givea 
(yidda: 50-80% (59), 60-65% (60)) triethyl methane^tricarboxylate (tricarbethoxymeth- 
ane) [Beil. 11-510, IIi-(320), IIs-(680)l, m.p. 29", b.p. 253"; note^that thia same prod, ia 
alao obtained (yidda: 88-93% (61), 90% (62), W% (63)) from C with diethyl malonate 
(1 : 3581) in aba. ale. with Mg + trace CCU. — C with the Na enolate of ethyl iaobutyrate 
(1:3095) gives (75% yidd (64)) diethyl dimethylmalonate [Beil. 11-648, II]-(276], Ilr 
(572)], b.p. 195-196° at 760 mm. — The reactn. of C with ethyl aodioacetoacetate cannot 
be diaouBaed here.] 

[C with excess compoundB presumably gives 6 nt the coiresp. esteia which by 

further normal reactn. with more RMgX are converted to tertiary aloohols: e.g., C with 
EtMgBr (excess) yields (65) triethylcarbinol (1:6218); however, the inteimediate eater 
can often readily be obtd.; e.g., C (1 mde) wi^ (er-BuMgCl (1 mde) in dry ether givea 
(56% yidd ( 66 )) ethyl trimethylaMtate (ethyl pivakte (1:3117), and other cases are 
recorded ( 66 ); note, however, that with certain types of BMgX cpd. abnormal reactions 
can occur: e.g., C with bensyl MgCl yidda nbt only the normal tribensylcarbinol but alao 
(67) ethyl o4oluate (1:3862).*-C dso reacts with the ==:N^MgX grouping replacing 
— ^MgX by — GOOEt (aometimea followed by rearrangement): e.g., C -h 3,5-dimethyl- 
pyrrolB-5r-(mBgneByl bromide) gives (57-58% yidd ( 68 )) 5-carbetlioxy-2,4-dimethyl- 
pynole.] 

C also reacta readily with NHj, with primary and aecondaiy amines, with amino acids, 
etc., to replace one of the H'a attached to N by the — COOEt group (see alao bdow and 
under 0): e.g., C with excess cone. aq. NH 4 OH immediatdy (if delayed, urea ia formed) 
evaporated to dryness gives (3) ethyl carbamate (urethane) [Bdl. 111-22, Illi-(9), IHr 
(19)1, very eaa. aol. aq., cryst. from aba. ale., dry ether, CH(J1|, or C A» m.p. 48°, b.p. 184°. 
— [C (1 mde] in ether with 33% aq. MeNHs soln. (1 mole) 4* aq. NaOH below 5° as 
directed (69) gives (88-90% yidd (69) ) (70) (71) ethyl N-methylcarbamate [Beil. lV-64, 
IVi-(330), IVr(5e7)l, oil, very sd. aq. (69 g. in 100 ml. aq. at 15,5° (72)), b.p.lTO*.- 
Gountleas other, analogous reactns. cannot be cited here.) 

^ with hydroxylamine hydrochloride 4 - cone. aq. NsaCOa (73) or with dry K 2 (X)a in 
dto (74) gives (89.6% yield (74)] N-hydroxyurethaae (carbethoxyhydroxamic acid) 
[Bdl. m-95, mr(77]], oil, very ad. aq.) 

6 with hydraaine hydrate in sic. refluxed hr. (75) (for starting with hydrasine sulfate 
Bee (76)] pvea (yidds: 100% (76), 90% (75)) diethyl Bym.-hydiBainedicaiboxylate (cym.- 
diaarbedun^hydraaine) [Beil. 111-^ lllr(46), lIIi-(79)], cr^. from hot aq., ndla. from 
G&Gli, m.p. 130° (75), 131° (76) (note that the half reaction product, via., ethyl hydraiine- 
monocarboxylate (N-aminourethue) (ethyl carbaxinate), is also known (77) (78) but is 
an dl. ^ C (1 mde) with urea (2.1 mdes) refluxed for 2-3 hra. gives (62-^% yield (79)) 
ethyl aSophanate (N-carbethoxyurea) [Beil, m-59, llli-(31), mr( 66 )], m.p. 192°. 

C (1 m^) in ether with phenylbydraaine (2 moles] in ether (80) (81) (82) (76) or in aq. 
pyridine (88) mvea (yidda; 60^% (80), ]60% (76)) ethyl u^ilienyloaibaainate (p-earb- 
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{BdL XVt-(n)], ttyrt. fmiB' dS. aks. or CUSii^« ii 

mcmdiTd^ m4>. ST (81) {82), aahydrotiii form, m.p. 82-83^ (81^ 80-82* 
irith THftitioplim^lhydiim u pyridine gives (U) iS-cutethcny-TH^ 
ctypt. from ale., m.p. 108-190° (84), — C with 2|4*dmitrophenylliydi^^ in pyridms 
gives (84) |8Hwbethox3^2,4:^lijaitrophfinylliydra^ cryst. from aq. alo., m.p. 168^180* 
(64). 

C (1 mole) with pyridine <1 mole) m the eold gives fint a ccdarlesB addn. pirodL ft&) 
which rapidly turns red (can be used as test for pyridine ( 86 )) and on warming nphl^ 
deocanposes with evolution of CO 2 + EtCl (3:7015)i C aunHarly treated with qmnioline 
gives a yellow amurphous solid, oonsiderably more stable than the above pyridine epd., 
but at 100 ° decomposing mmilarly but more slowly (85) in the same manner (see also above 
under pyrdlyBiB). 

0 Blliyl AT-idienylctriiafflate (phenyluiefliine): ndls. from hot aq., this, from 90% ale., 
m.p. 51.5-52° ( 86 ), 51-62° ( 21 ). [From C (1 mole) with aniline (2 moles) ( 86 ) (21) 
or from C with aniline + cold aq. NaaCOi (87).] [For study of rate of this reaeto. 
see (91).] 

to BthylJSr-(^-tQlyl)Garbifflate (p-tolylurethine):pr.friimBlc.,m.p.52-n53°(21),52*(8^. 
(PVom G (1 mole) with p-toluidine (2 moles) in ether ( 21 ) ( 8 B).| 

0 J\f,JV'- 6 Es-(Be!m 7 l)urea: ndls. from ale., m.p. 167.5-169° cor. (89). [From C (1 ml) 
with bcnsylamine (3 ml.) + trace NH 4 CI refluxed 1 hr. (89); note that in this reaetn. 
(unlike the two preceding cases) the reagent amine not only.reactB with the aUoiino 
atom of G but also ammonolyzeB the carbethoxy group; the prod, is therefore a disob- 
stituted urea rather than the ethyl iV-benaylcaTbainate [Beil. X114049], Ifta. framigr., 
m.p. 48-49° (90), which is form^ from G + benaylamine + cold aq. NaOH (90).] 

iV-(CirbethQzy)^fhilimide: unreported. 

J^-(Carbethiay)- 8 -dtn|ihtlialiinide: unreported. 

Ar-(Ctfbeth(ixy)-tetradilorophtliilifflide: unreported. [Note that C with K 

tetraeUorophtha^ide fails to react under reflux and explodes on htg. in B.t (92).] 

5 -(Oubeth(ay)iB 0 thicNirea picnite: m.p. 150-151° (93). [Note that C (1 mcie) 

with thiourea (1 mole) in cone. aq. soln. on treatment with NaHCOj in sliid^t exoees 
evolves CQs and ppts. ^(caibetho 37 )isothiuurea bicarbonate, bulky white ppt., 
insol. aq., m.p. 59 -^° dec. ; this ppt, on immediate treatment with dil. HQ dissdtves 
and from the solution PkOH gives < 8 - (carbethoxy )isothiourea piorate; the same prod, 
may slao be dbtd. from the original aq. aoln. of C + thiourea by direct addn. of FkOH 
(93), — Note, hewever, that the aboW bicarbonate on sidg. with aq. changea spun* 
taneo^y to N,N-dicarbetboxythiourea, m.p. 97° dee., + thiourea. — Note, however, 
that C (1 g.) with thiourea (1 g.) in EtOH (10 ml.) refluxed 30 min., then treated with 
PkOH (1 g. ] does not yield the above prods, but instead (94) ^f-ethyl-isothiourea pintate, 
m.p. 187° (94).I 

l:7W (1) Timmennans, Bull. soc. dnm. Btlg. H, 892 (1922). (2) Perkin, J. Chma. 8oe. IL 
420 (1894). (a) Dumas. Ann. cAtm. (2) 64, 225-237 (1833); Ann. If, 277-288 (1834)^ (4) 
Pavlevski, Bet. 26, 1449-1451 (1892). (5) Forster, Newman, /. CAem. Soc. 17, 2573 (IPlD), 
|6) Karvonen, Ann. Aeod. Sci. Brnmeae A-19, No. 4, 19; Cent. 1919, III 606. (7) Muushima, 
Kubo, Butt. CAsm. Boc. Japan U, 178 (1938). (8) Guyo, Mallet, ArcA. set. phyt. Nat. (knhe (4) 
ll, 274-200; Cent, 1999, 1 1315. (9) von Auwers, Bw. 16, 2140 (1927). (lO) Jaeger, Z. aihorg. 
oBgan. Chm. 191, 67 (1917). 

(11) Eichholta, Merti, AreA.'sxpt2. PolA. Phamakol. 171, 125-126 (1933); C«U. 1911, XL 2lfl0; 
C.A. 17, 5814 (1933). (12) CappelU. Goss, chm, iUd, 69, XL 8-12 (1920); C.A. If, 524 (1981). 
(13) Bayer A Go., Qer. 118,636, 118,537, Feb. 28. 1901; Cml. 1991, 1 651; Oer. 117,624, Jan. 21^ 
1901; Cent, 1991. 1 428. (14) Hochstetter, Ger. 282,134, Feb. 16, 1915; Cent. m6, 1 464. (16( 
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BP. 83.8” at 760 mm. (1| Df « 0.9038 |1) nff « L4AM il) 

18.0-131' at 30 mm. (1) 

Note: C by virtue of facile aUylic tranapoaition ia in equilibrium with ita pynionic iaomer, 
l-Ghliin>-3-iiiethylbutene-2 (3:7485); reactna. of C may therefore yield aJao derivativea 
related to its iaomer. 

[For prepn. of C (or its mixt. with l-€hlon]-2-methylbuteD0-2) by actn. of Cli as specified 
|1) on " tertiary amylene " (a mixt. consisting mainly of 2-metliylbutene-2 (1 ;8220) with 
some 2-methylbuten&-l (1:8210)) see |l). — The relative amt. of C and ita iaomer ia not 
constant but usually is about 00% of C with 40% of l-ch]oro-2-methylbutene-2, the ratio, 
however, being independent of the proportion of the two olefins in the starting materiaLl 

(For formn. of C from 2-methylbutene-2 (i : 8220) with Ch see (2); from 2-meihylbutene-l 
(1:8210)866 (3); from 2, 3-dichloro-2-melliylbutane (3:7975) + nlc. KOH (3| or by thermal 
dehydrohalogenatinn at 420-450” (4) see indie, refs.) 

C on hydrolysis gives not only the corresponding ale. but also that corresponding to the 
isomeric l-Ghloro-2-methylbutcne-2 (3 : 7485) together with a little isopropyl methyl ketona. 
For details see the iaomer (3:7485). 

C with HCl yields (2) 2,3-dichloro-2-^methylbutBne (3:7975) + l,3^chlofo-2-niethyl- 
bu^e (3:9228). 

C adds giving (3) l,2-dibromo-3-chioru-2-methyIbutane, m.p. 197-198” |3). 

I:VMI |1) Burgin, Engs. GroU, Hearne. Ind. Eng. Chem. 31, 1410>14l7 (1939). (2| TMiehcnko, 
J. Gen. Chem, 6, U16>1132 (1936); ren^ 1937, 1 572; C.A. 31. 1003 (1937). (3) 

Gutnei, Tishchpiiko, J. Gm. Chem, 8, 1062-1067 (193b); CVn/. 1931, II 4221; C.A.U, 

3755 (1039). (4) Bur, Muesrig (to Standurd Oil Devriopmeiit Cu.) U.S. 2,332,778, Get. 26, 
1943; C,A, 38^ 1750 (1944). 


3:7303 l-CHLORO-fi-METHYLBUTENE-l 


PENE-1 CITa 
CHs--CH2-C^=CH 


C,H,C1 


BaiLI- 

Ii- 

b-(lB7) 


B.P. 86-97° (1) 


= a9i70 (II 


Oil with agredable odor. — liMol. aq., aol. ether. 

[For pnqm. of C from l-chloro-24netbylbutBBol-2 (3:R175) by low of H,0 cm diita. 
with aiiiyd. oxalic acid (l;0Ki5) (41% yield (1) together with other piodg.), or on treat- 
ment with PCli (2) or AecO + true eono. HiSO. (2| see indie, refa; for formn. of C from 
2-methylbutanediol>l,2 with PCJU |2) orfroml, 2-epoxy-24nethylbutaJie (a-etfayt-Miwthyl- 
ethylene oxide) with PCli (1 mole) in cold (1) (2) or with SOO, (2) ne indie, reb.! 
jC with PCh adda Cl, yielding (2) a opd. CiHuCb, b.p. 180-184’.] 
adds Br, readily (2), 

{Per behavior of 6 with Nal in acetone see (1).] 

S:7III (1) Chahnen, Trant. Soy. Sot. Cm. (iQ », HI 7S-78 (1028); Cent. WS. I flU-ttS; 
C.A. U, 2m (1B20). (2) Seyer. Chidmera Tran,. Soy. Sac. Can. (3) N, III 338-339 (1830): 
Coot, im, n 1811 ; C.A. n, 2663 (1027). 
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iflta 


8lYM5 »<CBLOR01IHnBIHniBISBR 

(aOiloiadiatlijrl ethar; 

•Mthoxyetlqd flhloride) 


B 


il 


B«g.i-«oo 

Ir- 


B.P.VTJ’Mr.atTnmn.lU 

98-94* ■t78Bnim.(2) 


- 0.9A37 (1| 
9.9658 (3) 


- 1.8950 (1) 
1,4058 (3) 


Colorlefla liq* which fumec in moist air. 

(For prepn. (94% yield (1); 09% yidd (6)) from paraldehyde (1:0170) + ethyl ale. 
(1:6100) +diyHCIl seed) (4); for prepn. (78% yield |5|) from aoetaldehyde (1:0100)+ 
ethyl ale. (1:6130) + dry HCl aee |2| (5).] 

C on itdg. polymeriaeB to dark tarry lendue (1). 

! C on bmii^tion yields aj^bromoetbyl ethyl ether |6) |7){5).] 

J OD shaking with aq. yields aoetaldehyde (1 : 0100], ethyl ale. (1 : 6130), + HCl; fur 
study of rate of hydrolysis see (8). 


1:7161 (1) Henae, Murchison, J. dm. CKm, Soc. St, 4077-4079 (1931). (2) Mohler, Sorgo, 
Hslf. Chun. Aeta 81, 1209 (1940). (3| Waterman, de Kok, Leendertse, Sohoemnaker, 

Irof. chim. M, 437-441 (1937). (4| de Kok, Leendertae, Waiormon, C/im. Weekblad, tl, 579- 
683 (1940); C.d. It, 4800 (1042). ,(6| HherriU, Walter. /. Am. Chan, Soc. 66i 743 (1930). (0| 
Swallsn, Boord, /. Am. Chan. 8ae. it, 654 (1930). (7| Dykatra, Lewis. Boord, J, Am. Chm. 
Soc, it, 3400 (1930). (8) Mohler, Hsrtnagd, Hdo. Chim. Acta ti, 859-863 (1042); C.A. 17, 
1700 (1943). 


3:7325 if,f-8-CHLOROPBNTAIVE H 

(«c.-(Z)Ainjrl chloride; 
inethyl-n.i)ropyleiirtiinyl 
ohlaride) 



H, 


CbHua 


Beil. I - 131 
Ii-( 43) 
l>-( 05) 


BJ. rj>. 

or etTrOmin. |16| -ISO 

00.84-96.88’ et 780 nm. (1) 
B8«-9e.B‘ 11780111111. (2) 

9a87-90.96° et 780 mm. |S) 

96.7* et780mm. (14) 

95.9-00.0° (3) 

05.8-06.0* Bt7B8mm. (4) 

95’ It 729 mm. (1) 


-137* (1) Df > 0.8738 (16) 

0.8605 (1) 

= 1.40791 (16) 
1.4000 (I) 
1.4008 (4| 


Note thet all aamplea of 6 reported prior to 1035 were undoubtedly mixta, of Z^bloro- 
pentene (C) with 3-chloropentane (3:7330). Eaeh of theae epda. » with great eue 
pertiaUy ooDverted to the other (aee text), and their mizt.eBimot be eqnreted by freetimul 
iBetiUetion (1). 

(For prepn. of C (or ita mixt. with S-chlaropentene (3:7330)) from pentonol-Z (1:6165) 
with eone. HCl on long etdg. at room temp. (78% yidd (1)) or in a.t. at 110* (3) aee (1) 
(2) (3); with eooo. HQ + ZnO, (yield: 70% (6), 40% (16)) aee indie, refa.; with FCU + 
ZtaCSi (64% yidd (6)) or PQ, + ZnQ, (56% yidd (6)) aee (6); with 8(X3i + pyridine 
(giyee Uaet raair. (1)} (yidd: 28% (1), 67% (6)) aee (1) (6); from penteno^ on ahaUng 
10 hie. at room temp, with oou. HQ see (6) (4).] [Note that both peiitaiiol-2 (1 : 6185) 
mid paBtniuitS (1 :0175) with HQ em et room temp, give mixta, of Z^hlontpeotane (C) 
■ad S^hlonqMiiliiie (3:7330) (1).] (For fomm. of C in anull imt. during naetn. d 
peatanold (1:6906) with HQ + ZnQ, aee (IS).] 



MS 


•tnMMitmi 


uqpiDS wita zif <LU 

Cliirtdib (ncbai^iBfiS) wIitK. it 100‘for 48* (1). — Bommr, CcnifaaUBf 
aB>W* far 84 kn. irith BCl + ZaCIi eiTW • nut tonirtiag of 80% C + ao% 3<<UWfr> 
pentaM (3:7330) (1). 

[For atudjr of nto of hydniyiu by water at 80* ud 130* ite (7); lor nte «l iMoiii. nifk 
Kl in aoetone at 60° we (8); for reaetn. with Na we (0).] 

Keilhyl-n-|royyl-acetiiiDide; C with Mg hi dry ether yielda BAIgQ wbiah aghn 
leoetn. with phenyl iweyuiate and subwquent hydrolyiie yields (1) (2) (4) (10) 
iiiethyl-fHpnipybaoetiiulide, in.p. 34-06* (1), 06.2° (11), 02.6* (12), 02.6* (2|, 88^ ear. 
US)< (For m.p./oompn. data ud diag T s m s for miids. of nethyl^propjdooetaiiDhie 
(from C) wilh diethylaoetonilide (from ^ehlonqieiitBiie) see (4) (2) (12),] QTor 
crystallographic study of thaw two anilides see (15).] 

0 Medi^-n-prapyl-acet.^tel«idide: m.p. 00-02° o-o. (10); 80.6* (11). 

0 MBlliyl-n.propyI-«cet-a-iiaplillislide: m.p. 102.5-103.6° (10). 

1:7W (1) Wtutmore. Kamsts, /. Am. Chm. Soc. U, 2536-2588 (1088). (2) HiWi Wdtw, 
JtuL £ne. Chm., inol. Ei 7, 281-233 (1035). (3) KoUrauMsh. Khptd, Mwlih. U, 105 <10Mgl> 
(4) Kkaraach, WaUins, J. Am. Chm. Soe, 61 , 1550-1564 (1830). (5) Njiijs, Rautar, J. 
Am. Chm Soe, 40 , 2630-2631 (1027). (6) Ckaik, Btieigbt, Tram. Boy. See. Cm (% M, lit 
77-80 (1620). (7) Ayraa, Ind. Em. Chm. 21, 809-004 (1020). (8) Conont, Huiaey. J. Am. 
Chm. Soe. 47, 485 (1025). (O) Morton, LeFevra, HeehenUeQiiiar, J, dm. Cham, See. JOi 767 
(1036). (ID) Underwood, Gale, J. Am. Chm Soe. 51 , 2117-2120 (1034). 

(11) Hominelea, BvB. ooe. c5tm. RdO 42 , 240 (1033). (12) Imaer, Btodids, J. Am. Chm Boo. 
St, 1218 (1034). (13) Schwaita, Johnson, J Am. Chm Sx. B, 1065 (1031). (14) Ban, 
J. Chm EdueoHm II, 492-493 (1036). |16| Whitmore, Kamati, Fopkin, J, Am. CAm. Soe, 
60 , 2541 (1038). (16) VoRel, J. Chm Soc. 1242 , 638, 640. 


3:7830 l•CHLOROPEHTA]!(B 
(see.- (3) Amyl chloride; 
diethylcarbiiul chloride) 


B.P. 

97.70-97.82* at 760 mm. (1) 
97.3° at 760 mm. (2) 


H CiHiia 

k 


BdLl.lSi 

fi— 

V( 96) 


F.P. 

-105 to -106’ (1) Of - 0.8796 (1) 
0.8728 (14) 


97.1-97.4* at 760 mm. (3) 

96.8-07.2° at750iimi. (4) 

96.7-97.1° at 768 mm. 15) 

90* St 768 mm. (14) 

96-97” At 729 mm. (6) 


nf - 1.4104 (1) 

1.4103 (4) 

1.40820 (14) 


Note that all samplw of C rqiorted prior to 1035 were undoubtedly mists, of l^hlote- 
pentane (C) with Z^oropentane (3:7^). Eodi of these epds.ia with peat eaw partially 
ooriTerted to the other (see text), and the mixture cannot be separated by fraetiaiiM diatit 
Istion (1). 

[Forprqm. of C (arit8ttuxtarewith3.chlotDpentaiie (3:7325)) from pentanobS (1:6176) 
with eonc. Hd on Inog stdg. at room tonp. (yield; 84% (1); 60% |3)) sw (1) (8); withdi. 
HQ we (6); with eone. HQ + ZnCIi ^eld; 81% (1), 70% (7), 65% (14)) see (1) (7) (1«; 
with PQi + ZnOi (60% yield (7)) or FOt + haOi (73% yield (7)) sw (7); with SOOi 4 
pyridine (pTW least leair. (1)) (yield: 46% (1), 43-44% (7)) see (1) (7); from pentowO 
(1.8216) + HO in presence of MSa or AcOB see (4).] [Note that both pentuoM 
(1:6185) and pentaiul-S (1:6175) with Hd even at room temp, rive mixta, of O-dilato* 
PWtane (3:7325) and 3<oUoropenUne (6) (1).] [For formn. of C m small amt during 
roaotai of peaUnetl (1:6206) with Hd + Zndi see (12).] 



a:m<^:7885 


DIVISION B, SECTION 2 


1020 


C ia stable (no change in no ) oh htg. in s.t, at 100° for 48 hn. (1). — However, 0 on 
shaking at 20-’2M° for 24hrB. with HCl + ZnGL} gives a mixt. oonBUting of 20% C + 80% 
2-ohloropentane (1). 

IFor study of rate of hydrolyns by water at 80° and 180° and rate of deavage off HG at 
180° see (12).] 

O DielbyliGetaiiilide: C with Mg in dry ether yields R.Mg.Cl which, upon reaotn. with 
phenyl isocyanate and subsequent hydrolysis, yidds (1) (3) |4) (5) diethylaoetanilide, 
m.p. 127.5° |8), 126.8° |9), 126-127° |5), 125-128° (1), 123-124° cor. (10), 122° (3), 
121° (11). [For m.p./conipn. data and diagrams for mixta, of diethylaoetanilide 
(from C] with methyi-^propylaoetanilide (from 2-chloropentane) see (4) (3) (11),| 
[For crystallographic atudy of these two anilides see (13).] 

O Diefhylacet-p-toluidide: m.p. 107.5-108.5° a.c. (5), 116.2° (9). 

0 Diethylacet-a-naiditlialide: m.p. 117-118° u.c. (5), 

8:7111 (1) Whitmore, Karnatx, J. dm. Chm. iSfoc. N, 2536-2538 (1938). (2) Haw, /. CAsm. 
Education 13, 403 (1936). (3) Haas, Welier, Ind. Eng. Chem., Anal. Ed. 7, 231-233 (1935). 

(4) Kharasch, Walling, Mayo, J. Am. CKem. Sue. 81, 1559-1564 (10,39). (5) Underwood, Gala, 
/. Am. Chm. Soe. Si, 2117-2120 (1934). (6) Koelach, McElvain, J. Am. Chm. Sac. fiB, 1164- 
1169 (1030). (7) Clark, Straight, Trans. Roy. Sac. Can. (3) 21, III 77-89 (1929). (8) Tiffeneau, 
Campl. rend. 2i4, 592 (1037). (9) llommelen, Bull. soc. chim. Brig. 42, 249 (19,33). |10) Schwarts, 
Johnson, J. Am. Chem. Stfc. S3, 1065 (1931). 

(11) Lauer, Studola, J. Am. Chem. Soc. Si, 1218 (1934). (12) Ayroa, Ind. Eng. Chom. 21, 
809-904 (1929). (13) Whitmore, Karnata, Fopkin, J. Am. Chan. Soc. W, 2541 (1938). (14) 
Vogel, J, Chan. Soc. IM, 638, 040. 


8:7335 8-CHLORO-2-METHYLBUTENE-8 


n OHa 


CiHiCl 


BeU. I - 313 



CH,-<l!==C-CH, 

I,-(18B) 

07-98° (1) 

> 0.9096 IR) 

fit” - 1.4380 (5) 

98-99° |2| 

- 0.088 (3) 

1.4380 (3) 

04r-99° 13) 

04° It 748 mm. (4) 


01-98° Bt 741 mm. (5) 

Di* = 0.0818 (1) 



[For prepn. of C from isopropyl methyl ketone (1 .5410) with PCU see (3) (4); from 3- 
chloro-2-methylbutanol-2 (3.‘80,30j by dehydration with PaOs (50% yield (1)), anhyd. 
oxalic acid (6) at 130°, or strong oxygenated mineral acids such as HaiS04 (92% yield (7)) 
see indie, refs.) 

[For formn. of C (together with other prods.) from 2,3,3-trichloro-2-methy]butane 
(3:4756) (8) or from 2,3-dichloro-2-methylbutane (3:7075) with ale. KOH (2), from 2- 
methylbutene-2 (1:8210) with CI2 + NaHCOa at 0° (70-80% yield (9)) or with (sr-butyL 
hypochlorite (3:7165) (47.5% yield (5)), or from 2-inethylbutBnol-2 (1:6160) with Gs 
(10) see indie, refs.] 

C with Cl| + NaHGOa at 0° gives (9) 80% 3,3-dichloro-2-methylbuteQe-l (3:7090) + 
10% addn. prod. 2,3,34ri(dilQro-2-methylbutane (3:4755). 

6 in cold ether adds Bn giving (1) (2) 2,3Hdibromo-3^hloro-2Tinethylbutane, eryst. 
Dtp. 197° (11. 197-198° (2). 

1:7815 (1) Erassuskir, /. Ruu. Phya.<!hem. Soe. 88, 15-17 (1001); Cent, llfl, 1 995. (2) Gutner, 
Tuhohenko, /. Qm. Chan. {U.S.3.B.) 8, 1062-1067 (1938); CerU. 1211, 11 4221; C.A. U, 3755 
(1930). (3) Grady, BuU. soc. chim. (5) 2. 1951 (1935). (4) BShol, Ann. ehm. (6) 18^ 384-285 



8tnaMtm» 


UXKr UQOIDS WITH < l.t 5 

( 1 BS 8 ). (S) Inria. Hmidon, J. ilm. CftaM. Am. n, SB9 («) IMonif, AiiS. m. tMn- (4) 
II, 170 (ION). (7) Gridl, Burim (to SheU Dmiopimiit (>>.}, V.B. 2,042,2!n, M«r M. Wlj 
Cmt. Un, 1 1374: C.4. M, 4875 (1038). (S) Tiabdieidm, J. Om. Chm. ({/.B.Alt.) t, lllft> 
1133 (1986) ; CuU. IMI, 1 573; CJ . II, 1003 (1037). |9) Tididwnta), /. Om. Ckm. (U.3.&A) 
a, 1333-1346 (1038); Cent, im, H 4333; C.A. U, 4100 (1039). (10) Brotiwt, iliui. «Mm. (^ 
M, 381 (1807). 


3:7840 8-CHL0S04,lnDIIIETHyLBIITENE.l CiHuG 
(30liloro-8,2-4imetbylbuteae-3) Cl CHj 


B.P. BB" (1) 
97-09° (2) 





BliL 1-918 

ll— 

1^(195) 


[Far prepD. of C from ter^butyl methyl ketone (pinacolonel (1 ; 5425) with PCb on htg, 
(1) (50% yield (3)) or from 3,3-diGhloro-2,2-dimethylbutane (3:4325) on htg. with ale, 
KOH at 150” |1) (3) or with KOAc + phenol (4) aee indie, refe.] 

C with bIc. KOH (3) or htd. at 160-200° for 5 hrs. with powdered KOH (or NaOH |5)) 
moistened with ale. (2) gives (80.5% yield (2)) <er-hutylacetylene [Beil. 1-256], b.p. 36A- 
37o8° at 768.3 mm. (2|. 


8;7M |l) Ddacre, Bull. acad. ray. Bely. IM, 7-^1; Cent. 1106, 1 1233. (2) Bartlett, Roeeni 
/. Am. Chm. Sue. 04, 644 (1042). (3) Delame. Btdl. hoc. ckim. (3) 06, 343-344 (1906). (4) 
Meerwein, Wortmaun, Ann. 436, 104, Note 1 (1924). |5) de Oriik, BtUl m. c6im. Bely. 14, 
429 (1925). 


3:7345 d,M-CHLORO-8-METHYLBUTANE CHs UHuCl BeiL I - 134 
«i.kto.-ButylMrbinyl chloride) CH,.CH,-<i-CH,01 

H 

B.P. 

9B.9” at 760 mm. (1) (2| unrecorded 

99.8-100’ It 760 mm. (2) (lice note bplow.) 

BB.5-100Jt° (3) 

99’ (4) 

at ISO mm. (1) 

[Note: for active d atereoiwmer; b.p. 100.45’ at 760 mm. (5), 99.5’ at 760 mm. (11), 
86.8’ at 600 mm. (5), 80.0° at 400 mm. (6), 71.6° at 300 mm. (5), 60.4° at 200 mm. (5), 
43.0° at 100 mm. (6), 27.7’ at 50 mm. (5); /J|° 0.8857 (5), 0.8852 (6); ni? ^ 1.4124 (5), 

1.4126 (6), 1.4126 (11).] 

The Mpn. of C from 4-chloro-2-inethylbatane (i.'munyl chluridp) (3:7365) by fraetional 
distillation cannot be effected (1 1 (2). 

[For prepn. of C from the corresponding ale., if,f-wr.-butylcarbinol (cf. 1 : 6195) with BCl 
£66 at 90° for 6 hrs. (49% yield) see (2); with BOCh see (3); for piepn, of d-form from 
oonesp. ale. (1:6105) by satn. at 0° with HQ gas and htg. in s.t. 5 hra. at 100' (20% 
yield) see f5), by use of SOCh + pyridine (yield: 87% (11), 82% (7), 77% (6)) see (6) (7).] - 
[For forma by chlorination of crude pentane sec (4).] 

C ia not hydrolysed by aq. either at 80° or at 180° (4), — For rate of loas of HG at 180” 
to yield 2-methylbutene-l, b.p. 31° (1:8210), see (4). 


Ii- (46) 

Ir(lOO) 


nn unrecorded 
(1^ note below.) 



8ira4Mtms Divism sEoiKar i im 

For uuL of niila. of C witli l^hkRO'A^nethylbiitaiie 9:73U) via mte of nacta. with 
K! jaawtoBBM(2). 

,6 with Mg m diy ether doee utt react (8). [However, bum wnop. (i|I«Cpbuty)> 
eaibitqd hremKfe the R.Mg.Br wee obtd. (9| in M% yield and with phenyl ieocTsaate 
yielded Ar-(Mc.-biitylBaet)anilidB^ m.p. 88‘ cor. (9), 87’ (10).] 

9i7ltf (1) OUB, MeBee, Waher, /ml. Eno. Cion. >7, 1192-1196 (1935). (2) Hen, Weber, /nd. 
But. Clum., Anal. Bi 7, 231-233 (1935). [3) KoUrniidi, KOppl, jroHoWl. 91, 196 (1936). 
(4) Ayrea, /nd. J7no. CKm. 31, 900 (1929). (5) Brauni, /. BMtart)i NaU. Bur. Slanda^ 4 
323-824, 827-328 (1987). (6| Whitmore, Olewine, J. Am. Chan. Bx. 19, 2570-2671 (1938). 
17} Brown, Eharueh, Chao, J. Am. Chan. Soc. O, 3439 (1940). (8| Underwood, Gale, J. dm. 
Cham. Soe. 2117 (1934). (9) Bahwarti, Johnaon, J. dm. Cham. doe. H, 1033-1088 (1931). 
(10) Hommalao, Bull. aoe. ehtm. Bdc. 48, 249 (1933). 

(11) Brown, Groat, /. dm. Cham. Sue. 14. 2633 (194!9. 


3:7880 d/4-CHLOROPBmire-l G CtHiQ Beil. I - 



. BJ>. 97-100’ ( 1 ) Iff - 0.934 ( 1 ) » 1.417 (1) 

Hu levorotatoiy farm of C hae » 0.8794 (2), no - 1.4218 (2), but no b.p. or 
method of prepn. is recorded. 

[For prepiL of C from penten-l-ol-4 (ellyl-metbyl-carbinol) [Beil. 1-443J with PCli at O’ 
«ee(l).| 

1:7139 (1) PariaellB, Compt. rand. IH, 712 (1912). (2) Imvene, Bothen, J. Cham. Ph«a. 8, 982 
(1937). 


8:7388 l-CHLORO- 8 -MBTBnJIUTADlBRX-l.l CkHiG 

(4Xlhloro-2-methylbutadienB-l,3) CH| G 

ch=(!:h 


Bea. Sjr. 12 


B,P. 99-100’ (1) Iff - 0.9843 ( 1 ) (2) - 1.47189 ( 1 ) 

97.8-98’ (2) 

[For prepn. of C from l-ohloro-3-nietliylbutadiene-l,2 (3:7390) by etdg. several days 
with HO + CmGi + NH 4 CI see (2).] 

Cl without solvent on htg. with maleic anhydride (1:0625) erdvee HQ and gives ( 1 ) 
a mist, of 4 acids: 2 dicarbosylie adds, m.p. 210-211’ (J) (2) and m.p. 239-241’ (1), and 
2 tetnoarboxylie adds, m.p. 298-209’ (1) and m.p. 352-363’ (1) (2); with solvent only 
the aeids of m.p. 210-211’ and 352-353’ are formed (2). 

I:7IH (1) Favorsicil. FavonkBra, Compt. rand. 919, 839-840 (1936); Cent. 19U, H 1340; C.d. 
», 8861 (1936). (2) FavoraU, Favorakayn, J. Can. Cham. (U.8.8.JI.) 1^ 386-395 (1939); CjL 
H 9281 (1939). 


8:7888 IBOntOPBinrL CBLOROFORMATB CHi CtHiOsQ 
(Impropenyi chkinMatboiiate) 


Bell, SJ7. 18 


da 


Bf. 

100 * at 160 mm. (aitlinatal) ( 1 ) 
88 * at 748 mm. (1) 


- 1.108 (1) 



UQDIDB wna £lf <us 




QpkttalwduitnfltaiTl^^ wltk »haq» aad implHimnt Bdor. 

(For jitqm. vl C from uetou (1:6400) irith Sq. photBeu (8:600(Q for Ir. itlsMi 
toDqi. OM (!)■] 

•:lin (l) MBtUBiak, J, Am, Ckm. Sm. H; 3007 (1084). 


8:7860 8-CHLOROFBRTADIBBS<l^ 

(" MeUqdflhloroiireDe 
piryleiie monidiydrocliloiide) 


Cl c^ia 
GHr-CH>«C;-CH*-CHi 


Bott.Sjr.U 


B.P. 

tt 769 am. (1) (2) => 0.9676 11) (2) - 1.47W |8) 

9BJI-101’ (31 rlS - 1.4786 (1) (2) 


Colorless liq. with characteristic odor; after addition of hydroquinone (aa antio^dani) 
can be distilled (11. -- [For polymeriaation of C see |1) (2).] 

[For prepn. of C from penten-l-yne-3 (a-methyl-^vinylacetyleoe « piiylene (3|) by 
H^ftlrtng with cone. HCl contg. CuCi + NH 4 CI see (1) (2) (3).] 

C on hig< with 1,4-iiaphthoquinone (1:0040) at 100 ” for 2 hn. then treated with sic. 
NaOH, and aerated (to oxidise the intennediate addn. prod.), givea (1) (3| 2-ohloio-l- 
methylanthraquinone, yel. ndls. from AcOH, m.p. 181” ( 1 ), 180.7-181.0° (3). [Dif, from 
l-chloro-2-methylbuWiene-l,3 (3:9200) q.v.J 

l:73M ( 1 ) Jacobson. CarotherB. /. dm. Ch/em. 5oe. K, 1624-1827 (1933). (2) Jaoofam (to 
du Pont), U.S. 1,050.440, March 13. 1034; Cent UM, 11 1037; C.A, 98, 3270 (1934). 0> 
Buchman, Faryuhar, J. Am. Chem. iSoc. M, 2693 (1042). 


3:7335 4-CHLORO-2-METHnjnJTANE 

(Isoamyl chloride,' 
l-chloro-S-methylbutane) 


CHi 

ClCHi.CHj— O—CHj 

A 


CsHiiCl 


Beil. I - IM 
t-( 46) 
b-(ioo) 


B.P. 

FP. 

0.8987 (7) 



101° 

(1) -104.4° (6) 

1^-1.4006 

(7) 

100-101° 

(2) 

0.8738 (26) 

1.40909 (25) 

90.15° 

at 700 mm. (3) 


1.4087 

(6) 

99° 

at 777 mm, (25) 




98.8° 

at 760 mm. (4) (5) 




98.1° 

(6) 





C fonns Diflny azeotropes: e.g., C with EtOH (1:6130), b.p, 78.3°, pves a ecinst.4NHlg. 
mixt., b.p. 74.8° at 760 mm., contg. 50 wt. % C ( 8 ); with n-propyl ale. (1 :61S0), b.p. 07.2°, 
a oonst.-boi]g. mixt., b.p. 89.4° at 760 mm., contg. 60 wt. % C ( 8 ); with isopropyl ak. 
(1:6135), b.p. 82,45°, a const.-boilg. mixt, b.p. 70.2° at 760 mm., contg. 57 wt % C ( 8 ) 
with isobutyi ale. (1 : 6165), b.p. 107.85°, a oonst.4ioi]g. mixt., b.p. 04.5° at 760 mm., oontg. 
78 wt. % C (8). [For still othen see Beil. Ir(lOl).] 

[F(ff piqin. of C from isoamyl ale. (1 : 6200) with cone. HGl (5) (9| ( 10 ) ( 11 ), with cone. 
HCl + ZnCls (60% yield ( 12 ) (13)), with FCb + ZnCh (13) (14), with FCli (15) or POs + 
ZnCSs (71% yield (13)), with fiOGb (7)0-83% yield (13) (16)) or BOCk + dimetbylaailiiie 
(100% yield (13)) see indie. refs.J 

[For study of hydrolysis by aq. at 80° and 180°, loss of HCl at 180°, and esteiifieatian 
withNaOAcatl80°see(l).] 

[For study of rate of reactn. with KI in acetone at 60° see ( 2 ); for use in of WMxta- 
of C with iHddorfhZ-inethylbutaiie (3:7345) see (5).] 



3:7365-3:7870 DIVISION B, SECTION 2 KM 

C with Mg in diy ether + traoe li gives RMgCL (yield in 5 hn. 96.3% (96)); thu upon 
oxidntion with Ofc yidde (17| isoamyl ale. (1 :6200] q.v. [Note: for m.p./oompn. data for 
mixta, of N-phenylcarbamateB of isoamyl ale. (1:6200) and d,i 40 C.-butyloarbincd (1:6195) 
see orig. ref. (17).] 

0 iBOcapmuillde: m.p. 112.0“ (18) |19>; 111.5“ |20); 110.6“ u.c. (21); 108“ oor. (22). 

[F^m RMgCl (21) or RMgBr (22 1 with phenyl isocyanate.] 

(B laocapro-p-toluidide: m.p. 63.0“ (18); 61.5-62.5“ u.c. (21). [From RMgCl + p- 
tolyl isocyanate (21).] 

(B lBOGaiirD*a-naphtlulide: m.p. 110-111“ u.c. (21). [From RMgCl + o-naphthyl 
UDoyanate (21).] 

(B Isoamyl mercuric chloride (KHgCl): m.p. 86“ (23). 

(B S-bounylisothiourea {derate: m.]). 173“ (24). [In pooi* yield from C in ale. on 
refluxing 2 hre. with thiouroa, followed by addn. of PkOH (24).] 

N-(l6oamyl]tetrachloroiihthalimide: Ifts. from £tOH, m.p. 170-171“ (27). 

S:71tt (1) Ayres, Ind. Eno. Chem. 21, 900 (1920). (2) Conant, Husuy, J. Am. Chsm. Soe. 47, 
486 (1925). (3) TimmermanH, EvU. aoe. ehim. Bdg. U, 66 (1921). (4) Haas. McBw, Weber, 
Ind. Eng. Cham. 27, 1192 (103S). (5) Hass. Weber, Ind. Eng. Chem., Awl. Ed., 7, 231-233 (1935). 
(0) Turkevich, Smyth, J. Am. Chm. Soc. 64 , 737 (1942). (7) Wuhburn, Kidm, J. Am. Chm. 
Soc. 61 , 1747 (1940). (S) Iiorat, Rec. trav. chim. 46 , 242 (1927). (0) Mouiioyrat, Ann. lAtm. 
(7) 21, 538 (1900). (10) Malbot, BuU. soc. chim. (3) 1, 603 ^1889). 

(11) Gleditech. BiUl. soc. chim. (3) 85, 1094-1095 (1906). (12) Norris, Taylor, /. Am. Chem. 
Roe. 4$, 756 (1924). (13) Clark, Sueisht, Trans. Roy. Soc. Can. (3) 23, 111 77-89 (1029). (14) 
Dehn, Davie, J. Am. Chem. Soc. 29, 1332 (1907). (15) Cahinire, Ann. 37, 164 (1841). (16) 
Robb, Bibbins, Ind. Eng. C/iem. 31, 255-256 (1939). (17) Davydova, Papkina, I'inchenko, 
J. Gen. Chem. {U.S.S.R.) 6, 1615-1623 (1936); Cent. 1937, 1 3786. (18) HominDleii, BvU. soc. 
chim. J9d0. 42, 249 (1933). (19) Bruuier, Fanner, J. Chem. Soc. 1987, 1044. (20) Dragendorff, 
Ann. 487, 76 (1931). 

(21) Underwuod, Oale, J. Am. Chem. Soc. 69, 2119 (1934). (22| Schwarts, Johnaon, J, Am. 
Chm. Sac. 68, 1065 (1931). (23) Marvel, Gauerke, Hill, J. Am. Chem. Soc. 47, 3010 (1925). 
(24) Levy. Campbell, J. Chem. Sac. 1939, 1443. (25) Vosel, /. Chem. Snc. 1943, 638,640. (20| 
Houben, Boedler, Fischer, Ber. 99 , 1769, 17K2 (1936). (27) Allen, Nieholls, J. Am. Chem. Soc. 
69, 1409-1410 (1934). 


3:7370 n-BimniTL CHLORIDE CH].CH,.CH 2 .C =0 C 4 H 7 OU 

BeU. n - 274 




Cl 

ni-(122) 

Ili-(251) 

B.P. 


F.P. 



101.8“ 

at 760 mm. 

(1) - 8 aO°| 12 ) 

D” > 1.0154 |2) 


102“ 


(2} -B8.3’ (1) 

Hd 

1.4115 (2) 

101.5“ 

at 76B mm. 

(3) 

Df . 1.0277(13) 


101.4-102“ 


<41 

1.0205 (3) 


101.1-101.5^ 


<5) 


- 1.4130 (11) 

101-101.5“ 

at 780 mm. 

(6» (7) 


1.4126 (3) 

101-102.5“ 


18) 


1.41209 (13) 

100-101.5“ 


(9) 


1.4117 |e)(7) 

100-101“ 


(10) 



100.5“ 

at 738 mm. (11) 




Comm]. C may ^contain unsatd. and P epda. (14). 

[For prepn. of G from i^butyric acid (1:1035) with PCU (83% yield (15|), with PGlj 
(yield 69-77% (16|) (0) (17) or PClj + ZnClj, (77% yield (15)), with SOCl* (yield: 97.4% 
(18), 90% (19), 85% (10), 80% (G) (7), 50% (15)) (20), with bensoyl cUoride (80-87% 



SiVtro 


uni LIQUIDB WITH JDf < 1.U 

yield fS) (21), nilh phtiulyl duhloride 0:0000) f^l.S% yield (22)), with beneatiiehloride 
(8:6640) + Zna >t 70-80° (28), or with Bia m eylene (40% yMd (24)) lee indu. nik; 
for pnpn. of 6 from cnddonethyl n^ratyrate on weimiiig with n tmoe of &tGlt eee (26); 
for prepn. of £ fmn n4iutyiie add (1 : 1085) by use of method diloiDiulfanaite, beaeenB^ 
Bulfonyl chloride, etc., see WU . 

[C on htg. with n-butyric add (9) or with sodium nphutymle yields n-butyiic ajihydride 
(1 : 1126)| b.p. 19B.2'’ at 760 mm, (12), f.p. -75.(r (12), tii' - 0.9687 (27), ni? * U124 
(27), »1? - 1.4143 (28).] 

6 with CU in CCU gives (17) a mixt. of a-, and Y-ohlorv^-n-butyryl chlorideB, some 
o-chloro-^butyric acid anhydride also being formed (29); C with SQ^CIi in pns. of dibenioyl 
peroxide gives (30) 15% a-chloFo-npbutyryl chloride (3:5570), 55% ^9^on)-n4iu^yr|i 
chloride (3:9100), and 30% 7 -ohli]ro>^butyiyl chloride (3:6970). — For study of meeh. 
of chlorination aee (31). — [For action of PGU on G see (32).] 

[C with Bti in li^t yields (17) (33) (14) (34) a-bromo>°n^butyryl chloride, b.p. 161-^153* 
(34), and A-bromo-n-butyryl chloride.] 

[C on oat. hydrogenation with Hi + Pd-BaSOi eat. in ether (35) or in vapor phase (36) 
gives fipbutyraldehyde (1:0130), b.p. 74.7^*; C on reduction with Na/Hg or Na in moist 
ether jnelds (37) (38) (30) octene4^ol-4,5 di-fi4)Utyrate.] 

[C added to large cxcesa of certain RMgX cpds. in ether is in part reduced and in part 
undergoes nonnal formn. of corresp. ketone: e.g., C with Icr-BuMgCl gives 9% reduetton 
and 71% ketone fonnn. (6) (7) (11); products include n4)utyl n^butyrate, tcr-butyl Tk 
propyl ketone (2,2-dimethylhexanonB-3), and fer-butyl-^propyl-carbinyl ivbutyrate. — 
C with excess CsHBMgBr gives (84% yield (40) ) 1,1-diphenylbutene-l [Befl. V-648, Vr 
(313)].] 

[C with chloroBuIfonic acid at room temp. (41) or with AlCla in CHCla followed by am 
(42) gives di-tirpropyl ketone (butyrone) (1 : r5447), b.p. 144°. — Note, however, that C 
on htg. with AlCla at 60^* without CHCls, then poured into aq., yields (42) (43) 2,4,6- 
triethylphbroglucinal [Beil. V1-U29I, m.p. 107°.] 

[C with ethylene + AlCla at 20" gives (70% yield (44)) (45) ^hlomethyl n-propyl 
ketone (l-chlorohcxanone-3) [Beil. 1-690]; C with cyclohexene + SnGi yields (46) 1- 
cyclohexenyl rt-priipyl ketone, b.p. 100-102" at 8 mm., Z)V = 0.950, iii> » 1.4885 (oxime, 
m.p. 67°, semicarbasonc, m.p. 175°) (46); C nith cyclohexane + AlCla yields (47) a-methyl- 
cyclopentyl ri-prupyl ketone.] 

iC with CaHa AlCla gives (89% yield (48) (16) phenyl n-propyl ketone (butyrch 
phenone) (1:5535), b.p. 230°; C with toluene + AlCla gives (49) Wrpropyl p-tolyl ketone 
Beil. VIl-330, VIli-(175)l, b.p. 260°.) 

[C with AlCla + phenol yields (50) (51) (20) 45% n-(n-butyrirl)phenol, b.p. 124-126!’ 
at 14 mm. (51), 119" at 9 mm. (50), m.p. 10.5-10.6" (50), 8" (51), Di* - 1.0683 (50), 
s 1.5375 (50) (semicorbazone, m.p. 192-193° (50), phenylhydrasime, m.p. 85^7" 
(51|), and 30% ^(n-butyryl)phenol, b.p. 200" at 15 mm. (51), 187-1S9" at 9 mm. (50), 
m.p. 91-01.5" (50) (bensoatc, m.p. 107-107.5° (50), 106-107"' (51)); for reactn. of C with 
oarvaorol (1:1760) + AlCU in nitrobenzene see (52), similarly with thymol (1:1430) 
see (53).| 

C on hydrolysb yields nrbutyric acid (1:1035), b.p. 164"; for the amide, anilide, 
toluidide, and other derive, corresp. to C see n-butyric add U-H135). 

2;Wi (l) Timiiiermans, BuXL me. ekim. Bdg, N, 507 (1927). (2) Eoehl, Wenike, J. ilm. 
Ch/BM. Soc, M, 1418 (1937). (3) Martiu, Partington, J. Chem. Soc. 1186 , 162. (4) Reitter, 
2. phynk. Chm. M, 137 (1901). (5) Kohlrausch. Pongratz, Z. phytik Chm. M, 381 (1933). 
(6) Greenwood, Whitmore, Crooks, J. Am. Ckem. Soc. 18 , 202^2030 (1938). (7) Whitmore, 
Aee. tran. eMm. 87 , 565 (193H). (8) Brown, J. Am, Chem, Soc. 18 , 1325-1328 (1938). (9) 
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UmMOMBiit Xnn. 111,. 179 (1872). (lOi) Hfilfarkh, Behaaiv , Ong. fiynlliiM, OA VoL I (8&d sdOt 
147-149 (1941): (1st ed.), 142 (1932); 1, 32-33 (192Q). 

(11) W^more, Whitdiwr Bt ■!., /. Am. CAem. Sbc. 047-653 (1941). |12) TixnniBniisiUp 
MBUBar,J9ua.«oc.dUm.aAs.ll,216(1921). (13) BrUhl, Ann. Ml, 19 (1880). (14) Khtfueh, 
Hdbbe, Org, Chm, %, 706, 709<-712 (1041). (15) Clark, Bell, Tram. Hgy. Soe. Con. (8) 17, 
in 97-103 (1033). (16) Borcker, Ann. cAtm. (5) M, 406^60 (1892). (17) Miohael, Bar. 84» 
4051. 4057 (1001). (18) Fiori-Dairid, KOater, HOr. Chm. Acta M. 80 (1939). (10) Eesd, 
Org. BgtUheaeg 14, 90 (1934), (20) Bice, Hardea, J. Am. Pham. Amoc. M, 7-9 (1936); CttnU 
im, U 70. 

(21) Chem. Fabiik rorm. Weiler-ter-Meer, Ger. 350,050, Marok 11, 1922; Cenl. UM, lY 155. 
(22) K^idee, J. Am. Chem. Soc. M, 208 (1937). (23) Raboewiai-ZubkowBU, Reetniki Chen. 9, 
523-531 (1029) ; Cent. IfM, II 2767; C.A. 24. 61 (1030). (24) Montonna, /. Am. Chem. Soc. 41, 
2114-2116 (1927). (25) Soc. Uaines Chim. Rlione-Pouloiic, Brit. 329,721, Juue 19, 1930; Cenf, 
UM, 11 1611. (26) Henle, Sclurm (to Farbwerke Meuter, Lucius ft Br&uing), Ger. 307,311, 
July 1, 1924; French 568,331, March 22, 1924; Cent. 1924, II 1402. (27) Tromp, Rec. Uw. chim. 
41, 299 (1921). (28) Whitby. J. Chem. Soc. UM. 1463. (29) de Boosere, BuU. eoe. chim. Bdg. 
», 44, Note (1923). (30) Kharuch, Brown, /. Am. Chem. Soc. 12, 925-029 (1040). 

(31) Hertel, Bocker, Clever, 2. phyaik. Chem. B-17, 303-315 (1934). (32) von Braun, Jostee, 
MOnch, Ann. 451. 147 (1927). (33) Michael, Scharf, Ber. 46. 137-138 (1013). (34) Bardan, 
BuU. aoc. chim. (4) 48. 1428 (1931). (36) Rosenznund. Ber. 51. 601-592 (1918). (36) Frdschl, 
Danoff, J. prakL Chen. (2) 144. 220-221 (1936). (37) Freund, Ann. UB, 35-i3 (1861). (38) 
MOnchmeyer, Ber. It, 1846 (1886). (39) Klinger, BchmitK, Ber. 14, 1271-1272 (1891). (40) 
Gilman, FothergUl, Parker, Rec. trail, chim. 48, 750 (1929). 

(41) Krajoinovic, Ber. M, 2276-2278 (1930). (42) Combes, Butt. eoc. chim. (3) 11. 710-712 
(1894). (43) CombM, Ann. chim. (6) II, 263-265 (1887). (44) Kenner. Statham, Ber. M, 17 
(1936). (45) Schering-Kahlbaiun Akt. Gea., Brit. 282,412, Feb. 15, 1928; Cent. 19M, I 143. 
(46) Colonee. Duroua, BuU. aoc. chim. (5) 7. 459-468 (1940); C.A. M, 2842 (1942). (47) Nenit- 
leacu, loneacu, Ann 411, 208 (1931). (^) Sorge, Ber. 16, 1073 (1902). (49) Willgerodt, 
Hambrecht, J. praki. Chm. (2) 81. 78 (1910). (50) Sandulesoo, Girard, BuB. soc. cAtm. (4) 47. 
1305-1310 (1030). 

(51) Coulthard, Marahall, Pyman, J. Chem. Soc. UM. 286. (52) John, Beets, J. prakt. Chem. 
(2) 141, 345 (1935). (53) Roeenmund, Bdiuls, ArcA. Pham. M6. 311 (1927). 


3:7390 l-CHLORO-3-METHyLBUTADI£IfE4,2 CtHrCl BeU. S.N. 13 

(4-Chloro-2-inethylbutiulieiie-2,3) CHj Cl 

CHa 

I 

H 

KP. 103-103*^ (1) » 0.0515 (1) (2) » 1.46697 (2) 

lOl-lOft" (2) 

[Fur prepn. of Cl from 2-methylbutyiu^3-ol-2 (dimcthyl-etbynylHsarbinol) on shaking 
as specified (1) ( 2 ) with HGl + GuCh + NH 4 CI; the initial reactn. prod, is 2 -chloro- 2 - 
methylbutyne-S (3:7155) which may be obid. in 63% yield if reactn. time is short (1) (2); 
on st^ with the reactn. mixt. for 18 days, however, this is isomerised to C (40-65% yield 
(2))cf.(4).] 

G on stdg. several days with HCH/GuzCli/NHiCl mixA. is isomerised ( 2 ) to l-chloro-B- 
methylbutadiene-lfS (3:7355) q.v. 

G on htg. with aq. + CaCXJa yields ( 1 ) (3) not only its preeuisois, 2 -chloro- 2 -methyl- 
butyne^ (3:7155) and 2-methylbutyne-8-61-2, but also vinyl chloride (3:7010), methyl- 
acetylene, and4-chloro-2-meth^butadien»>l,3 (3:7356) q.v. 

C gives no ppt. with NHfOH/AgNOa ( 1 ). [Dif. from 2-chlorD-2-methylbutynfr41 
(3:7156).] 

G on oxidn. with KMnOi yields ( 1 ) o-hydroxyisobutyric acid (1:0431). 

I:7IM (1) Favorakil, Favonkaya, Compt. rend. Ml. 839-840 (1935); Cent. IIM, 11 1340; C.A. 
M, 3661 (1935). (2) Favorakaya, /. Qan. Chem. {V.S.8.IL) I, 386.395 (1939); C.A. H, 9281 



ton 




UQIUDS wrm i^< L16 


cam. (D Tvtmiun. /■ (bit. cimi. (VJSlt.) $, UI7-IM2 («»«; 0.4. M> IMS (IMS). 
(4) Bod (to Conmuceul BohoiU Coiv.), UB. 2,S74,S11, F(b. 34, 1343; CX 4U8 (1943). 


3:7ms »oif-S,M>lCHLOROBOTEllE-l a (Wli BtiLSJI.il 

CHr-(!3-0-C% 

k 

EP. 101.<108* TH mm. (1) m I.MIS ( 1 ) 

- 1,4389 (11 

Hi* - 1.1431 (1) 

[iSee aUo da aiereoiamer (3 : 5500].] 

[For prepn. of C (accompanied by its da Btereoiaomer (3:5500)) from 2,2,Miiddoi!<H 
butane (3:5680) with aoUd KOH (1 mole) at 135-140° see | 1 |.| 

C on oxidn. with 3% aq. KMnO^ yields (1) acetic acid (1 : 1010 ). 

£ in CX^ at — 20 ° treated with 7% Os, then hydrolysed, yields | 1 | acetic acid ( 1 : 1010 ) + 
acetaldehyde ( 1 : 0100 ). 

1:7115 111 Tishchenko, Churbakov, J. Gm, Chem. illS.8.R,) 0, 1553-155B (1D36); Ceid. IM, 
1 37B5; CJL, 81, 2165 (1937). 


3:7100 d,U-GHLOROPEin'ENE-8 

(iChloropentene-3; 
aijY-dimpthylallyl chloride, 
os^nethylcrotyl chloride, 
piperylene hydrochloride) 


Cl CtHsa 


i 


BdLI-nO 

Ii- 

b-(185) 


BP. 

103° dec. at TBO mm. (1 1 
103-106° |2| 

100JI° at77L6mm. (3) 
33° at 270 mm. (4) 

8 S‘ at 800 mm. (3) 

S7‘ at 800 mm. (10) 

58* at 166 mm. (5) 

18-80° at 11-18 mm. ( 1 ) 


= 1.4311 (5) 

Di" » 0.0004 (31 (10) 1.4322 (3| 

1.432B |10> 


Two geom. stereoisomers of G are possible but as yet unrecognised. — [A levoiotatoiy 
form of C has been obtd. ( 6 ) (7) cf. | 1 ]). — C docs not undergo allylic transposition,] 

[For prepn. of C from penten-2-ol-4 with HCl gas in the cold |3) |5|, with PCI 3 in dry 
ether (37% yield { 8 |) or with pyridine (4), with FCls ( 2 ) see indie, refs.] 

C is readily hydrolysed even by cold aq. (3); with KOH gives Sap. Eq. 106.2 (calcd. 
104.6) (4). [For study of mech. of hydrolysis of C see (4).] 

[C with HBr gives |3) 4 -bromopentene- 2 ; with phenol as specified ( 8 ) gives phenyl 0 , 7 - 
dimethylallyl ether, with diethyl sodiomalonate gives the substituted ester (5); for reactn, 
of C with various sliphatiG and aromatio amines see (9).] 

[C with fi^propyl MgCl yields ( 10 | 4-methylheptene-2, b,p. 113.5" at 760 mm., « 
0.7206, nfP - 1.4123 (lO).] 


d-(a, 7 -DimBfbyli]lyl) acetate; b.p. 136-137^ (11). [FVom the conesp. cMoohol 
with ,^0 + pyridine ( 11 )°] 

— ^ tf,l-(ai 7 -Dlmethylillyl) benzoite; b.p. 140° at 21 mm.; no " 1.5075 (11). ffrm 
the oatTesp. d-eloohol with BzCl + pyridine ( 11 ).] 
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— 4f,|-(is,7-IHiiislii}4iUyl) >-iiitrobiiiiOftt0.* in.p. 56^ (11). (From tha (f- or d,Z-fonu 
of comp, alcohol (11).] 

tf|I-(«i 7 -Difflethylilljl) N-(a-iui^fhyl)ciilMiiuito: m.p. 106^ (11). [For impartant 

dotub regardiog thb see (11).] 

(1) BBttcher (to I.G.), Got. 512,282, Nov. 7, IMD; Cent, ini, 1 1007; C.ii. 15, 1087 
(1031). (2) Reif, Ber. 41, 2741 (1005). |3) Bnudrenghien. Btili. mn. ooad. r&y. Bdff. (5) 15, 60 
(1029); Cent. lUi, 1 2066; C.A. II, 4196 (1920). |4) Arcue, Smith, J. Chm. See. IM. 1748^ 
1740. (6) Shonle, Waldo, /. Am. Chem. Soc. 55, 4050 (1033). (o| Leveno, Haller, J. Bud. 
C^em. 81, 706 (1020). (7) Hflla, Kenyon, PhillipB, J. Chm. See. IIM, 583. (8) Hurd, Cofaen, 
/. Am. Chem. Soe. 58, 1920 (1931). (0) BOttcher (to 1. G.), Ger. 473,215, March 14, 1929; 
Cent, im, I 3037; CJl. 88, 3052 (1929). (10| Honne, Chanan, Turk, J. Am. Chm. Soc. tt, 
3474-3476 (1941). 

(11) Balfe, Hille, Kenyon, Phillipa. Platt. J. Chm. JSoc. 1048, 348-361. 

8:7405 ISOPROPYL CHLOROFORMATE C4H7O1CI Bell. HI -18 

(Uopropyl chlorocarbonate) (CHi)iCH.O.CO.Cl IHi— 

ini-(io) 

B.P. 103-104° (1) (2) at 788 mm. (3) 

Cblorlett liq. insol. cold aq. 

[For prepn. (40% yield (2)) from isopropyl ale. (1:6135) + phosgene (3:5000) see (2) 
(3); using diphosgene (3:5515) see (1).] 

6 on htg, with quinoline dec. at 62° (4) into isopropyl chloride (3:7025) + COt. [At 
higher temp, some propylene is also formed: for study see (5).] 

(D iBoprepyl cirbimite [Beil. 111-29): from Cl in C|Hb by treatment with NHs gas, 
dltration d pptd. NH4CI, and evapn. d solvent; long ndls., m.p. 92-93° (3). 

O iBopropyl N-phenylcarbamate (isopropyl carbanilate) [Bieil. Xll-321]: from Cl + 
aniline; cryst. from pet. other, m.p. 75-76° (6). [Proyious recorded values are errone- 
ous.] 

1:3405 (1) NekraaBow. Mdnikow. J. pnkt Chm. (2) 121, 215 (1930). (2) Hamilton, Sly, 
J. Am. Chm. Soe. 47, 436^37 (1926). (3) Thiele. Dent, Arm. 888. 269- 270 (1898). (4) CarrC, 
Butt. IOC. ckim. (6) 1, 10?2 (1936). (5) Compere, Proc. Ltmieiana Acad. Sci. 8 , 93-^98 (1942); 
C.it. 88, 2779 (1M2). |6| Weiimanii, Garrard, J. Chm. Sac. 117, 328 (1920). 

3:7410 5-CHLOROPBNTEIIE-l G C^iQ Beil. 8.N. 11 

BJ». 

lOS.S-1 04.5* Rt 77S mm. ID Df = 0.0125 |1| Xd - 1.42078 (1) 

105* at 746 mm. (2) 

36.5* at 61 mm.n> DjS - 0.816 (2) nj,* ~ 1.43055 12) 

Colorless limpid liq. with odor like aUyl chloride but weaker; aim. insol. aq. (1). 

[For prepn. d Cl from penten-l-d-5 with PCU + pyridine (1) or with SOCls + dimethyl- 
aniline (2) see indio. rds.] 

[For study d rate of reactn. d Cl with KI in acetone, see (1).] 

5-Phtlialimidopaitene-l: m.p. 40°, b.p. 155-157° at 12 mm. (3). [Not reported 

from C but obtd. in 90% yidd (3) from 5-bromopentenn-l with K phthalimide in 
xylene at 155-160° for 6 hn.] 

8:7418 (1) Jttvala. Ber. 88, 1994-1997 (1930). (2) Paul, CempC. rend. 188, 599 (1931). (3) 
Kharawsh, Fuoha, J. Org. Chm. 8, 370 (1944). 



UQUID8 WITH Df <Ufi 


8;741»^r7m 


lOK 


8:7418 l^lCBLOBOHUTm Cl C(B<CI| BdLI-118 




GHBrGH|.C.GH^ 

(!a 

li- 

fc- 

B.P. 




104-I04.r 

(1) 

-74*13) Df - 1.0665(2) 

1#- 1.4888 <2) 

108-104* 

(2) (31 



00-108* It 710 mm. 

(4) (5) 

1.060 (5) 

n^-l.«B70(4) 


(For pnpn. from butuone (ethyl methyl ketone) (1:5405) with FCI| tee (8) (5) M 
(Oj U); for fomm. (together with other ieomera end T-chlorobutene-l Ul) flam Sndilari^ 
butane (3:7125) by ehlorinetion nee (2).] 

C with ale. KOH epiita off HCI and given miiit. of both atereaeiiinerie 2-dilarobutene* 
2’b |2) (9) (3:7105). [Geevage of HG in the other eenae to yield mainly 2-ehkrabataie-} 
(3:7075) is alw elaimed (7].] 

l:14U (1) TUmheiiko, J. Oen. Chm. (UJSJJt.) B, 1232-1246 (1938): Corf. INI, H 4323. (3) 
Tiehcheiiko, Churbakov, J. Oen. C/mm. (V.S.S.B.) J, 663-666 (1937) ; Cent. Itn. 11 373; CJ. U, 
6764 (1937). (3) Dupont, Compt. rend. 148, 16^ (1909). (4) Kahovec, Kohlnueoh, Z. phytik. 
Chm. B-48, 10 (1941). (6) StoU, Rouvt, Utlt. Chm. Ada tt, 1544 (1938). (6) Bruyianti, 
Btr. 8i 412 (1876). (7) SchjanberB, Ber. 71, 373 (1938). (R| Hume, BenoU, LeiiMter, /. Am. 
Chm. See. II, B40 (1030). (9) Charpentier, Bull. eac. Mm. (6) 1, 1407-1411 (1934)- 


3:7480 I-CHLOROPENTBUE-I 
B.P. 108-100° (1) 




G CiHiG 


Bail S.ir. 11 


Two 0eom. siereoiBomeiB of C are pocsible but m yet unrecogniBed. 

[For prepn. of C from 1,2-dichloropentaDe (3:8140) witJi ale. KOH see (1).] 

S;74M (1) Lemko, Tishcheiikn, J. Gen. Chem. (U.S.S.R.) 7, 1M5-1998 (1937); CaU. jm, 1 
2398; C.A. SB. 482 (1938). 


3:7425 l,l-DICHLORO-8-MSTHyiPROPANE C& CiHgCli Beil. I -126 

(Iflobutylidene (di)ohlQride) 


B.P. 105-lor (1) 

104.3-105.7” (2) 
lOB” (3) 

103-105'* (5) 

CblorleaB liq. with agreeable odor. 

[For prepn. from isobutyraldehyde (1:0120) + FOg Bee (6) (2); for foimn. (with other 
products) during chlorination of isobutane see (1) |3).] 

C htd. in B.t. with AggO + HgO yields Ag isobutyrate (4). 

3:7425 (l| Han. MeBee. Weber, Ind. Enp. Chm. 17. 1101 (1935). (2) Eohlrausdi, KBppl, 
dionalth. 35. 197 (1935). (3| Hbhb, McBee (to Purdue RHeareh Foundation), U-S. 2,004,1^, 
June 4, 1935; Cent, IM, 1 3012. (4) Spring, Leorenier, BvU. eoe, ehim. (2) 46* 020 (1567). 
16) OeconomidM. BiiU. toe. ckim. (^ U, 497*498 (1881). 


CH«.C.CHCh 

A 


D\l B 1.0111 (5) 





smism 3, 2 


S:7480 l^lUCEELOKO-S-MBTaXlPftOPAin CBi QiBtGb 
(lB 0 bul 7 l«edkd>I<mde] CHr-i-CH, • 


t Ja ' 


W 41) 
lr( S8) 


BiP, liOas” m. tt T60 mm. (1) 
107-108° (31 (4) 151 (6) (7) 
89-60° at 160 mm. (1) 
88.6-39.9° at 70 mm. (1) 


Bf - 1.080 |4) tiff - 1.437)0 |1} 
1,4360 <41 

JOg - 1.093 (1| nS - 1.4373 <3) 


laq. with mild clean sweetish odor; stable on stdg. and develops qo HOI even in 6 months 

Cl). 

(For prepn. from ter-butyl ohloiide (3:7045) by chlorination see (1) (2) <81; from 2^ 
metbylpropene (isobutylene] by addn. of Ch at 0° see (4); from l-chloro-Z-methylpropanol- 
2 (3:7752) with cone. HCl see <2) (9); from isobutane by chlorination see (10).] 

Upon hydrolysis the tertiary chlorine atom shows g;reat reactivity, the primary chlorine 
atom little. lluB C on boiling with aq. for 18 hrs. gives (48% yield |2}) l-«hloro^2- 
methylpropanol-2 (3:7752). [The addn. of bases (NaOH or NaHCOa) or antiacide 
(GaOQi) results in lower yields |2|.] [In addn. to the above l-chlon>-2-methylpropanol-2 
the presence of NaHCOa or NasCOi leads (11) to fornm. of 2Hnethylpropanediol-l,2 
(isobutylene glycol) [Beil, mso], l-chloro-2-methylpropene-l (“isocrotyl chloride'') 
(3:7120), and isobutyraldehyde (1 ;0120).] [For study of methods of convenion of C to 
isobutyraldehyde sec (1).] 

1:7411 (1| Hersh, Nelaon, J. Am. Chm. Soe. US, 1031-1633 (1930). (2) Sparks, Nelson, J. Am. 
Chm. 3oe. 68, 1010-1011 (1936). (3) Kahovec, Kohlrausch, Z. phifsik. Chem. B-48, 10 (1941). 
(4| Burgin, Emp, Groll, Hearne, /nd. Eng. Chem. 11, 1414 (1939). (5) Haw, McBee, Weber, 
Ifid. Enff. Chem. 17, 1191 (1935). (6| Mouneyrat, Ann. ehim. (7) M, 633-534 (1900). (7) 
Fogonhelski, J. Sues. Phys^Chem. 8oc. M, 1129-1184 (1904); Cent. IM, I 068. (8) Rogers, 
Nelson, J. Am. Chm. Soc. SE, 1027-1020 (1936). (0| Henry, Conipl. rend. 141, 496 (1906). 
|10) Hass, McBee (to Purdue Reeearch Foundation), U.S. 2,004,072, June 4, 1935; Cmt. IIM^ 
1 3012. 

(ll) Dobryanjddi, Gutner, Shchigel’Bkaya, J. (kn. Chm. (I7.8.8.R.) 7, 1315-1320 (1937); 
CeiU. im, 1 561; C.A. 11, 0189 (1937). 


i•7489 a,o(-DIMETHY!LPROP10NYL CIilORIDS CbHsOCI 

Bell, n - 380 

(Trimethylacetyl chloride; 


CHt 

]Ii-(139) 

pivslyl chloride) 


CHB-d; — c=o 

1 1 

ll|-(880) 




CHs Cl 



B.P. 




107‘ (1> 

70.5’-71.0*.t8Ni 

un. (5) (6) 

-1.418617) 

105-106' (2) 

58° 

at 160 1 

urn. (7) 

14185 19) 

1048-105.4* (3) 

57.6° 


1.4188 (0) 

103-104° |4) 

56° 

It in I 

urn. (9) ' 

1.4188)3) 


48° 

atuo. 

im, (9) 

14118 (3) (6) 


[For prepn. of 6 from trimsthylacetic add (pivalic add) (1:0410) with PCIb (2), with 
PGIe (10), with SOCli (11) (yield 80% (5) (6) (B), 86% (7)), or with benioyl chloride 
(1 mole 79% yield, 2 moles 02% yield (4) cf. (16)) see indie, refs.; for formn. of C (together 
with other prods.) from isobutane + CO + MQi at 20° and 120 atm. see (12).] 

IC with MeOH gives (50% yield (8)) methyl trimethylacetate (1:8072)^ Up. 99.6” at 



iMf LKIUIDS vrm < 1 .U 8:74iD-*iaW» 

781 nmLt 1.8885 (8t; C with aodium tThneth^Bortltte jwldt (2},pivalkrali]qnfaj8a, 
b.]!. IM* kt 08 mm,, 1$ - 1.4008 40).] 

^ with luge noem of moot Qiigmwd rakgaate is ndvoed to (sMxitfl eaibiffid (aeo* 
pen^aloohid) (1:5B12), other produotaalKbeiiic formed; fariMCta. of C with EtHglb 
(B) (18), with n-FrllgBr (13), with u».PrMKBr 03), with »-BuM^ (6) (7) (13), with 
wr-BuMlBr (13) or im-BuMgl (0), with (er-BoM^l (5) (B) (9), with n-AmMiBr (18), 
with uo-AmMgBr (13), with ler-AmMgCl (9), with neopentyl MgGl (9) Bse indie, leffl.] 
Pta Btudy of nte of roactn, of C with varioufl aka. nee (U).] 

C on hy^lysifl yields trimothylaoetk acid (1:0410) q.v. (for the amide^ m.p. 182.0^ 
132.6" oor. (15), anilide, m.p. 132” eor. (16), p-toluidide, iD.p. 110.5" cor. (16), and otiber 
derivativee (16) comsp. to C eee 1:0410 and indie, refa.). 

S:7W (1) BSoBeken. Hee, Irat. ehim. 29, 99 (1010). |2) Butlarow, Ann. 179, 373-374 (1874). 
(3) Kohlraiuch. Pongrati. Z. phj/nk, Chem. B-22, 382 (1933), (4) Brown, J. Am. Chm. 8oe. 91^ 
1325-1328 (1038). (5) Whitmore, Bee. irav. ehim. 87, 562-568 (1038). (6) Greenwood, Whit- 
more, Crookfl, J. Am. Chem. Soe. 88, 202B-2030 (1038). (7) Whitmore, Fopkin, WUtaker, 
Matiil, Zeoh, J. Am. Chem. Soc. H, 2458-2462 (1938). (8) Whitmore, Foeler, /, Am. Chem. 
Sae. M, 2066-2968 (1042). (9) Whitmore, Whitaker, Mosher, Breivik, Wheeler, Miner. Suther- 
land, Wagner, Clapper, Lewie, Lux, Fopkin, J. Am. Chem. Soc. 88, 643-654 (1941). (10) Wlttt- 
more, Langlois, J. Am. Chm. Soe. 54, 3430 (1932). 

(11) Meyer, Manaleh. 27, 36 (1006)- (12) Hopff, Nenitieecu, lasceacu, Cantuniari, Ber. W, 
2250 (1936). (13) Whitmore, Meyer, Fedloir, Fopkin, J. Am. Chem. Soe. 88, 2788-2780 (1038). 
(14) Leimu, Bar. 78, 1040-1053 (1937). (15) Cavalieri, FattiB(m, Carmack, J.Am. Chem. Soe. 
87, 1785 (1945). (16) Degnan, Shoemaker, J. Am. Chem. Soc. 88, 1U5 (1946). 

3:7455 6-CHLOROFBNTENB-8 CtHaCl BeU.S.N. 11 

(l-Chloropentene^) GH8.CH=CH.GH|CH2G1 
B.P. 

107.0-107.6" at 766 mm. (1) ^ 0.0043 (1) ng - (1) 

« 

IVo geom. Bteredsomen of C are ponible but as yet unreBogniied. 

(For prepn. of C in 75% yidd from penten..3-ol>l with SOCli in CHiCh ne (1).] 

C with Nal in acetone pTee (1) ^ter 11 hre, reflux 74% yield l-iodopeutene^, b.p. 
53.0° at 20 mm., DfS - 1.6579, - 1.5153 (1). 

C with Mg in diy ether yielde RMgCl (used in reaetn. with aorolein (1:0116) to give 
(50% yield (1)) penten..3-yl-vinylK!Bibinol). 

I:14K (1} Ooetiuli, BuO. toe. Mm. Bda- M, 417-41S (1937). 


8:7460 l-CHLOROPBRTAHB C^uQ 

(n.Amyl chloride, CH|.CHi.CH,.CHi.CH^Cl 
n4>utylcubinyl ehloride) 


BaiLI- 180 
M 46) 
t-( M) 


BJ. 

108.85' ear. 

107.74-107.78' 

107-108’ 

108.7- 105.8' 
108* 

107.8- 108.4' 

loo.e’ 

106* 


■1760 

•t780 

Bt7B0J 

alTM 

■1748.7 

■1738.8 

■1711 


FJ>. 

( 1 )( 2 | - 99 ' ( 2 ) 

(3) 

(4) 

(5) 

(30) 

( 6 ) 

(7) 

(8) 


Df- 0.87067 (2) 

' - 1.41086 (2) 
(31 
(30) 


nU . 

no 


Df - 0.8828 
0.8821 
0.8816 (2) 

f^- 1.41280 (8) 
1.41853 (2) 
1.41177 (SO) 
I)i”-a88657 (2) 

ni? - 1.414,^1 (2) 



3:»4aO 


l*GHliOBDPENTANE 


Note that most eanipIfiB of Q reported prior to 1938 undoubtedly oonteined a amall 
amount of mixed 2^h]orapeDtanc (3:7325)and 3Hihloropentane (3:7330). This previously 
unreoognued faet may ^ the cause of much variatioQ in reported phyrioal oomtantAp 
eapeoially the refractive index. 

[For prepn. of C (or its mixt. with 2-ohloro- and 3H!horopentane) from pentanol-l 
(1 :0205) with cone. HOI (7) (4) in B.t. at 120^ for 12-15 hre. (94% yield (2|) see indie, refe.; 
widi HQ + UCU (yield: 67% (301, 57% (81. 72% (9)) see (8| (9) (30|; with PGli + 
ZnCli (70% yield (9)) or PCb + ZnCb (76% yield |9)) see (9); with BOCli + pyridine 
(gjivn no rearrangement (8)) (yield: 80% (8)| 87% (9)) see (8) (9|; for prepn. (23% yield 
(101) from 7 -chloropropyl p-toluenesulfonate by reactn. with EtMgBr see (10).] 

[For formn. of C (together with other products) during chlorination of pentane see 
111) (12) (13) (14)1 

C with Eton forms oon8t.-boilg. mixt., b.p. 72.5°, but forms no aieotrope with MeOH. 
C forms with aq. a const.-boilg. mixt., b.p. 82". 

C on htg. with cone. HCl + ZnCl 2 at 126-134” for 12 hrs. undergoes partial isomeruar 
tion forming 3% of a mixt. of 2-chioropentanD (3:7325) and 3-chloropentane (3:7330) (8). 

[For study of rale of hydrolysis by aq. at 80" and 180", and rate of deavage of HCl at 
180", see (11); for rate of reactn. with K1 in acetone see (4) (15) (16); for reactn. with 
Na— G^H see (17) (18); with KCN see (19); with Clx see (6); for extenrive study of 
roactn. with Nasee (19) (20) (21) (22) (23) (24) (25).] 

<0 n-Caproanilide: C with Mg in dry ether yields RMgCl which upon reactn. with 
phenyl isocyanate and subsequent hydrolysis yields (26) rt-caproanilide, m.p. 96" 
cor. (27), 94rg5"u.c. (26), 92" (28). 

(Q n-Capro-P-toluidide: m.p. 74-75" u.c. (26), 73" (28). [From RMgCl + p-tolyl 
isocyanate as above (26).] 

0 5-nnAmyliBOthiourea piciite: m.p. 154" (29). [From C in ale. on refluxing 2 hrs. 

* with thiourea, followed by addn. of PkOH (29).] 

N-(n-Am 7 l)tetrichlorophthalimlde; ndls. from CHCb, poured into 2 vols. MeOH, 

m.p. 145-146" (31), 

I:74fl9 (1) Haw, J. Chm. Education 13, 492-493 (1936). (2) Rimon. Bull. ehim Belg. 18. 
48,56,58 (1929). (3) Rintden, Haylor, Gross, /. rim. Cftem. .b'oe. Si, 1129 (1937). (4) Conant, 
Ki^er, /. rim. Chem, Soc. 41, 245 (1924). (5) Karvonen, rinn. Acad. Sci Fennicae S-A, 1-109; 
Cent. liU, n 1271. (6) Haw, Huffman, J. Am. Chem. See. 61, 1233-1235 (1941). (7) lieben, 
Rossi, Ann. 151, 72 (1871). (B) Whitmore, Karnati, Popkin, J. Am. Chem. Hoc. 66, 2540-2542 
(1938). (9) Clark, Streight, Trans. Bay. Sac. Can. (3) 23, 111 77-89 (1929). (10) Rossander, 
Marvd, J. Am. Chem. Soc. 56, 1495 (1928). 

(11) Ayres, Ind. Eng. Chem. 21, 899-904 (1929). (12) Clerk, Jnd. Eng. Chem. 22, 439<443 
(1930). (13) Ayres (to H.A.S. Co,), U.S. 1,741,303, Dec. 31, 1020; Cent. 1166, I 3353. (14) 
SharpleB Solv. Corii.i Ger. 610,660; March 18, 1935; Card. 1635, II 920. (15) Conant, Hussey, 
J, rim. Chem. Soc. 47, 485 (1925). (16) Conant, Kirner, Hussey. J. Am. Chem. Soc. 47, 587-589 
(1026). (17) Hurd, Christ, J. Org. Chem. 1, 143-144 (1936). (IB) Vaughn, Henuion, Vogt. 
Nieuwiand, J. Org. Chm. 2, 1-22 (1937). (19) Ubsb, Marshall, Ind. Eng. Chem. 23, 352-353 
(1931). (20) Morton, LeFevre, Hechenbleikner, J. rim. Chem. 3oe. 58, 757 (1036). 

(21) Morton, Hechenbleikner, J, rim. Chem, Soc. 58, 1700 (1936). (22) Morton, HechenUeik- 
ner, J. rim. Chem. Soc. 58, 2599-2605 (1036). (23) Morton, Richardson, J. rim. Chem. Soc. 62, 
123r-120 (1940). (24) Morton. Richardson, /. rim. Chem. Soc. 62» 129-131 (1940). (25) Gil- 
man, Paceviti, J. Am. Chem. Soc. 62, 1301-1302 (1940). (26) Underwood. Gale, J. Am. Chem. 
i9oe. 56^ 2119 (1034). (27) Schwarts, Johnson, /. rim. CAem, 8oe. 5lp 1005 (1031). (28) Robert- 
son. J. Chem. Soe. lU. 1220-1221 (1910). (20) Levy, Campbell, J. Chem. Soc. M6, 1443, 
(80) Void, J. Chem. Sac. 1641, 638, 640. 

(81) Allen. Nicholls, J. rim. Chm. Sue. M, 1409-1410 (1934), 
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U^ms WITH Df < 1.15 

8:748»-8:7«» 

3:7408 6-CHI.OROErBn.nHnXTHBR 

M.I.8a7 

tf-Ethoxynthyl ehloride) 

GH,.Q.CH,CHi 

Ii-UTO) 



(Wii 

Ir- 

ap. 




108-100° 

ID 

1^-0.9948 (5) 

1.418 (5) 

107-108* 

(2) 

0.9BB48 14| 

1.41184(4) 

107-108° 

(3) 

aB8841 (7) 


107.0-107.8° 

itT5L8mm.|4) |7| 



108-107° 

|6| 

(6) 



loe'n.c. It T28iiua.(e| 

[For piiipn. of C from ^«thoxyethyl ale. (“ CeUoaolve ”) (1:6410) with PCU IT) (8) 
or with SOCIi + iiyiidine (20% yield (10|) (11) in CHCb (58.3% yield |0)) aee indie, nb.; 
from ethylene ohlorohydiin (3:6552) + ethylalc. (1:6130) + eooc. HjSOi nt 146° ne (1); 
from ethylene with ethyl hypochlorite (3 : 7022) (12) or with mixtures yieUiiig the latteCi 
such as EtOH + Cli (85% yield G (2|) or ale. AT^iVnliclilorobenBeiieBulfonBimde (5), see 
indie, refs.; from ^iodoethyl ethyl ether with Clt, SbCli, or IQ see |3|J 
C with Nal in acetone refluxed 15 his. gives (10) (11) ^thoxyethyl iodide, b.p. 151- 
154" (10) (11). 

[C wiUi KSH in s.t. at 65" for 24 hrs. (1) ef. (13) gives (74% yield (1)) ^hoxyetbyl 
meroaptan, b.p. 125.5>125.8" u.c., = 0.9479 (1) (corresp. EitOGHzGfisSHgCl, m.p. 

152.0-153.5" dec. (1)) accompanied by (13% yield (1)) of bis-(^-«thoxyethyl] sulfide, b.p. 
229° cor., also obtd. (51% yidd (1)) from 6 + ale. Na^.] 

[C with excoBB NaOC|H( in sJc. htd. 10 days gives (1) /1-phcnoxyethyl ethyl ether {fi~ 
ethoxyphenetole), b.p. 230". — C with disodium salt of hydroquinone (1:1590) gives (14) 
hydroquinonc 5u-(^-ethoxyethyl ether), m.p. 34-35", b.p. 210-212" at 25 mm. (14).] 

[C with diethyl malonate + ale. NaOEt gives (14% yield (1)) cf. (15) diethyl d-ethoxy- 
ethylmalonate, b.p. 134-138" at ISmm. (L), 118-119" at 6 mm. (15);/)? « 1.0100 (IS).] 

[b with aniline refluxed 2 hrs. gives (1) A^-(^thi)xyethyl)aniline, b.p. 262-263" eor.] 
[For reactn. of C + NaNHs with o-picoline, with r-picoline, and with /9-collidine see 
( 16 ).] 

8:14tt (1) Swallen, Boord, J. Am. Chem. Soe. 52, 653-650 (IR.^0). (2) Ernst (to A. Waoker Boc. 
Elokirochem. Ind.), Got. 537,696, Nov. 5, 1031; Cent. 1132, 1 11.53; C.A. N, 1207 (1032). (3) 
Henry, Bull eae. ckim. (2) 44, 450 (1885); CtmpL rend. IN, 1007 (1885). (4) Karvonen. Aim. 
Acad. Sti. Fennicat 6-A, 1-139 (1914) ; Cent. 1019, III 807; C.A. 14, 2176 (1920). (5) BUyarov, 
J. Om. Chem. {U.S.B.R.) 9, 2121-2125 (1939); Cent IMO, II 199- 2CK); C7.A. 34, 4055 (1040). * 
(6) Mohler, Sorge, Hdv. Chim. Acta 33, 1208 (1940). |7) Karvonen, Ann. Acad. Sei. Fenmona 
3-A, No. 7, 1-103 (1912) ; Cent. 1913, II 1270. (8) Chalmers, Can. /. Raeanh 7, 464<471 (1932); 
CmL im, 1 1759; C.A. 37, 701 (1933). (9) Hurd, Fowler. J. Am. Chem. Sac, II, 261 (1939). 
(10) Smith, Ungnade, Austin. Pridinrd, Opie, J. Org. Chem. 4, 339 (1039). 

(11) Dutta, J. Indian Chem. Sfte. 17, 652 (1940). (12) Sukne\dch, Ghilingaryan, J. Cfen. Chem. 
8| 783-789 (1932); Cent USA H 1170; C.A. 37, 2G70 (1933). (13) Rojahn, Lemme, Arch. 
Pharm. 3N, 623 (1925). (14) Sexton (tn Imperial Chem. Ind., Ltd.), U.S. 2,056,209, Oet. 0, 
1936; CerU. 1117, 1 1798; C.A. N. 8641 (1936). (15) Palmniia. Kenetti, Ber. M, 8Q0-8Q1 (1031). 
(16) Chichibabine, BuU. lue. ektm. (5) 5. 439-141 (19310- 


3:7464 ^-CHLOROETHTL VINYL ETHER GiBtOCI 

CHj-CHr-0-CH=CHi 




BdLl- 

hr- 

b-(47a) 


B.P. 

109° cor. It 740 mm. (1) 


}}| = 1.05Sff (1) 



a:l4H^TMS (KBbOROETHYL VINn* ISTBiai IM 

[8in pnpi. of C from ^^•^eUoro(SelJi|l (S:(I02S] iriihiolidKaCBIttSOQ* 11} 
<c niA WeMiiiwlBiiino + Mlid NsOK (70% yidd |2)>aee in£t. Mh.} 

C is iliUe toimd ilkilies but wiih diL adds em ill odd ii readily and quint, hydidlywd 
U) to It-ddonethaiiol (3:6532) and aoetalddiyde (1:0100). 

(C ijith ifietliyl aodionalonate {ivaa (73% yield (1)) diediyl ^(yiiqdoiy)ethyl iiialoiute» 
b.p. 130-186’ at 0 mm., DfS - 1.0575 ui; tbia prad. condoiM (1) urea to pve ^ 
(ll^('Tinyloxy)ethyl)biibituricacid (whaaepnqMrtiea appear to be aufaaequentlyuiitqmrtad) 
wbiob itaelf with diL miiiL add hydndyHB to give 5-^bydro]iyetbyl)bnfaiturie add, m.p. 
above 300* (3). —For analogoui naetiana of C with varioua diet^I alkyimaloiiBteB a^ 
iwotian of the produota with urea to give the oortap. 54l]Eyi^(^(vinyloay)ethyl)- 
faarbituric addi lee (3).— C with dietiqd phoiiyl<aodiiMnalimate in 8.t. at 140-146* for 
14hn. givea (62% yield (4)) diethyl <t-pheiiyl^^(viiiyloqr)etl^ImaloDate, b.p. 106-107* 
at 17 mm., tiP > 1.006; thia prod, with urea givea (4), &fheiiyl-5-(^(viiiyloaj)ethyl)- 
batbiturie add wfaieh upon bydralyda with dil. add givea (10% yi^ (4)) Sphenyl.^ 
(i6-bydroiyethyl)ba(bituric add (" hydroiylunuiial ").] 

IC with pbenylaeetoiiitrile givea (60% yidd (4)) phenyl-(^vinyloqrethyl)aeetointri]a, 
b.p. 147* at 8 mm., - 1.020 (4).] 

[For uae of C in prepn. of odluloae ethen aee (6).) 

l!3f4M (1) Oeteher, Koch, FMeniar, /. ilm. CVm. 8oe. 47, 1175-117S (1026). (2) Ghitwuod, 
Feridna (to Cvbhle and Carbon Cham. Corp.), U.S. 2,104,717, Jan. 4, 1038; Cent. 1118; 1 4230; 
rC.d. tt, 1712 (1038)]: Fransh 816,148, July 6, 1037; Cent. 1017, n 4238; C.A. 82, 1278 (1038). 
fS) Cratchar, Kooh, Kttenaer, /. .im. Chan. See. 47, 3083^8085 (1025). (4) Nalaon, Creteher, 
J. An. Chen. See. St, 2761-2762 (1028). (6) Hahn (to du Pont Co.), D.S. 2,082,707, June 8, 
1037; Cent. 1117. U 3838; CJi. 81, 6377 (1037). 

8:7405 4-CHL01l0-2-llB1BnBUTEIIE-2 CiHaQ Bea.I-214 

(7,-rDimethyIallyl ehlotide; Cl GHi Ii-( 88) 

iaoprene hydrochloride) iHr-CH=i-CHa f»-(l»l) 

BJ>.108° (1) il}'’ - 0.B335 (1) 1.43075 (4I 

80-83* at 40 mm. (4) 

ColorieaB liq. with odor like allyl chloride. — C daikena on atdg. and loaea HO on diatn. 

U). 

(For picpn. of 6 from 2-methylbutadiene-l,3 ^eopreue) (1:8020) by l,4rBddn. of dry 
.HQ gaa aee |1) (4).] 

fi on htg. in a.t, with EOAc + AoOH (1) or paaaed over llOi at 425-450° at reduced preaa. 
(3) luseB HCl yielding isopiene (1 : 8Q20), b.p. 34°. 

Creduemalk.KMn04(l). 

C in oono. HQ aatd. with HQ pa givea (94% yidd (1|) 2,4^chloi»24nethylbutane 
(3:8106), b.p. 145-146° (1) of. (4). 

C in GHCii adde 1 Bri, yidda (1) 2,3dibramo4fdilor»24nBthylbutane, oil deeompodng 
on diatn. even under reduced prem. (1). 

[For behavior of C with AlQi aee (2).] 

817111 (1) Aaeban, Ber. 81, 1303-1807 (1018). (2) TboniM, Oinnody, J, An. Ckm. 5k. 88. 
3866(1983). |8) MOUar-Cumadi (to I.O.), Gkr. 666,160, Nov. 28, 1032. (4| Boday (to Unitad 
Qaa Invrovamant Co.), 178. 2,376,896, May 22, 1946; CJ.. M, 3648 (1946). 





m uqiTin wm £f <Ltt 

«:7470 l^BlOltCmRlIU CUElQ BAI- 

(r^itlvlalljl oUoiiik) GEk.GHi.CB*CH.OHiCa b— 

U>.14>»-110‘ (11(2) - 0.9085 <a) i$ « L4a47 (9 

100 . 8 “ (a) 

106-108° (4) 1^*- 0.008 (4) - 1.4858 (0 

08-68.8* at Ua 000.(51 

Note, Ci by virtue of feeile oUylio traoepoeitioD ii leedily oouverted to on eqiiilibiiaiB 
mizt. with He Byuaiiie ieomer 8«hlan)penteiie-l (3:7260) q.v.; reeetiu. of (S may ffcm* 
fare frequently yield alw the oorRspoBchng derivativea of the isomer. 

[Far pnpn. of C (or its nixt with a-chloropentene-l (3:7260)) £ram peatao-8«)-l 
with dry HQ ps at O’ (5) (7), with Pa + pyridine (4) (7), or with SOa in ether (6) 
see indie, refe.; for prepn. of 6 from 3.ehl{inipentenfr>l (3:7260) by htg. at 22S* (60-697& t/) 
see (6) (3).] [C ia eeparaUe fnm the aoeompanying iaomm by careful fraetianal dialn. 

(7) (5).] [For formn. of G (together with other produeta) from pentene4 (1:8215) + 
amCaeee(8).] 

C on long ahaking with aq.NaiC0igiiveB(7| in poor yield penten-2«irl (jMutrobenioale, 
m.p. 53°) aceompanied by mud penten-l-ol.3. — C on htg. with ale. EOH givm (3) (7) 
in poor yield the eoneap. ethjd ether, via,, l-ethoxypentene>2, b.p. 123°, B& * 0.76^ 
rS ~ 1.40SO (3), aecompBiiied by the iaomerie 3«thoqrpentene-l, b.p. 102°, » 0.7788) 

ng - 1.3086 (3). 

[For study of reactna. of G with KOAo in with AgOAe, with N-methylaniline, 
with diethylamine, etc., see (7); for reaetn. of C with phenol in pres, of KiCOli + aaetoae 
aee(5).l 

O N'-(Pentea-8-yl-l)phflia]imide [N-(r-ettTltUyl)phdialimide]: oolorieea rboodde 
eryat. from ale., m.p. 60-70° (7). [From C on htg. with K phthalimide in a a.t. at 
100-200° for 2^1^ hie.; note that some of the corresp. deriv. from the iaomer, via., 
(•«thylallyl)phthaliinide, m.p. 78-79°, ie funned to extent of about 10% (7).] 

li74N (1| Mumm, Biohter, 'Btr, 73, 868-660 (IB4Q). (2) Munun, HomhBrdt, DMeriehaen. 
Ber. 73, 107 (1039). (3) Pravoet, Compt. rend. 187, 1063-1064 (1928). (4) Gredy, Bali. Me. 
cUm. (6) 4. 419 (1937). (5) Lauer, Fabert, d. Am. Chm. Bae. U, 1388 (1036). (6) Provost) 
Alii. me. dim. (4) «, 264-267 (1931). (7) Meisenheiiner, Link, itiui. 471, 264-277 (1980). 

(8) Stewart, Weidenbaum, /. dm. Chm. See. 68, 98-100 f' 

3:7475 S-CBL0R0.8,2-DI]1BTHILBUTA]IB CtHuCl BniLBJf. 10 

(Pinaeolyl chloride; CHi H 

(sr-butyl-methyl-cBibinyl chloride) j ; j; htt, 

djHi Cl 

B.F. 106.0° at 784 mm. (1) Up - 6.S767 (1) - L4181 (1) 

IForfonnn. of C (11%) from 2,2-dimethylbutane (neohexane) (1;B510) on chloruntdon 
see (1).] [Note that the ootraap. eic. (pin^yl ale.) (1:0186) with HGi does not give 6 
but rather rearr. proda. P|.| 

Cl with Mg in dry ether gives RMgQ which with oigrgen yields (1) pinacdyl alo. (1:0186) 
q.v. 

0 Pilitoolyl mercuric chlorida (CtHuHgCS): cryat. from diL alo., Dtp. 89-00* (8)j 
89.5-00” (2). (From RMgCl + HgGli in ether.] 



9iWS^:HU 


DIVISION B, SECTION 2 




tiWi (1) Whitmore, BotniWn, Uizom, J. Am. Chm. Soe. 3589 (1988). (3) WUtnwre, 
Rotbrook, /. Am. Chim. See. U, 1108-1109 (198^. WUtmon, BrnntA, J. Am. CKm, 
On. 19,2997 (1938). 


8:7480 l,a-DICKLOEO-a-METEn.PROFBIIE.l CACai BeiLS.N. It 
(i,l-DichIoro-2-me(liylpropeiie-2) Cl CH| 


BeP- 

108-112’ et 7(1 nun. (1) Of => 1.1363 (1) nf - 1.4823 (1) 

iS-SO* It 120 mm. (1) 

Note. C by virtue at ellylic trenepoeitioD may yield derivativee of ita aynionie iaomer 
l,3-diohloro-2^ethylpropene-l (3:559Q) q.v. 

[For prepn. of C (68% yield together with 32% yield of l,l,2-tricldoro-2-iaethylpjropaiie 
(3:5710)) from l-chloro-2-methylpropene-l 0,^-dimethylvinyl chloride) (3:7120) with 
□i (1 mde) + NaHCOa (1.5 moles) at 0" see (1).| 

C on htg. under reflux gives (by allylic transposition) l,3-dichloro-2-methylpropene-l 
(3:6590), b.p. 132^ 

C with Os followed by hydrolysis yields fl) a,aHlichloroacetone (3:5430) + methyl- 
glyoxal (propanone^2-al-l) (Beil. 1-762; li-(395), l2-(819)]. 

9;748l (1) Tishchenko. J. Gen. Chem. (U.S.S.H.) H, 1232-1246 (1938); Cent, im, II 4223; 
CA. a, 4190 (1939). 


3:7485 l-CHLORO-2-METHyLBTrrEIiE-2 OHj CsHsCl 
(^.v-DimethylaJlylehleride) ch,_ch=(UcH.C1 

B.P. llO* It 760 mm. (1) 0.9327 (1) 

108-110’ (2) 

28.9-26.4’ it U mm. (1) Df = 0.9324 (2) 


BeiLI — 
li- 

la-(189) 
= 1.4481 (1) 


Note. C by virtue ol facile allylie tnnapoaition ie in equilibriiuu with ita aynionie 
iaomer 3-cUora-2-methylbuteiie-l (3:7300); leactna. of C therefurt! may alao yield deriva- 
tiyes related to ita isomer. 

[For prepn. of C (or its inixt. with the synionir 3-chloro-2-methylbutene-l (3:7300)) 
by actn. of Clj as specified (1| on '' tertiary umylenu " (a mixt. consifiting mainly of 2- 
methylbutenfi-2 (1:8220) wi^ some 2-inethylbuteiifi-l (1:8210)) m U)- — The relative 
amt. of C and its isomer is not constant but usually is about 40% of C with 60% of 3-chloro- 
2-mBthylbutene-l (3:7300), the ratio, however, being independent of the proportion of 
the two olefins in the starting material.] 

(For formn. of C from 2-methylbutene-2 (1 : 8220) with Cb see (2) ; from 2-methylbutene-l 
(1:8210) see (3); for prepn. of G (together with other prods.) from l-chloro-2-methyl- 
butanol-2 (3:8175) by distn. with anhyd. oxalic acid (4) or with AC 2 O + cone. HiBOi 
(6) see |4) |5); for prepn. of G from 2-methylbuten-2-ol-l with PCli + pyridine see (1),] 

C on hydrolysis gives not only the ale. corresponding to C but also that efurresp, to the 
isomeric 3Hihloro-2-methylbuieiie-l (3:7300) together with a little ketone: thus C on 
hydrolysis with 12 pts. aq. at 70" for 16 hrs. gives |6| 25% ale. A (2-methylbuten-l-ol-3) 
|JV-(ci-naphthyl)carbamate, m.p. 91.5-93" (6)| + 50% ale. B (2-iiietby]buten-2-ol-l) 
[V-(cenaphthyl)carbamate, m.p. 103-103.5" (6)] + 5% isopropyl methyl ketone (1:5410); 





VMS UQ0ID8 WtTH Of < 1.15 

C Ml hydralyBiB «iUi 3 pts. aq. +1 nude CaOOi for 4 hn. at 9D’ (Kraa (0| flO% ab 4 + 
80%alD.£ + 5% iaopropyl mkhyl ketono (l:54]0);Cinliydi«];aiawtUiCM}igclKln> 
giTaa (6) 70% ale. 4 + 25% ale. fi + a tnoe of ’ketone, 
diVw atudy of naetn. of C with Nal (4) and ha rate of reaotn. with El in aoetona at 30* 
(7) or witli NaOEt in ale. at 35° |7) aee indie, refa; the naotiviigr of the halaganatNO of 
C ia greater than Uiat in crotyl ohloride (l-chlorobateiie-2) (3:7206) and the latter in 
tom ia more reactive than that in methallylBhloride (3-ohlon>.3-nietbyl|iro|«i»-l) (8:7145) 
or aDyl chloride (3 : 7035), which are about the aame (4|.] 

C on tieatmont with Oi followed by hydrolyaia yielda |3| (2) chlorqaoetMie (8:7213) 4* 
acetaldehyde (1:0100). 

1:7485 (1) Buridn, Enpi. Groll, Heame, fnd. Eng. Chm. H, 1416 (1030). (2) Tuheheako, 
/. 6«n. Chm. iV-SAR.) I, 1)16-1132 (1036); Cam. 1037, I 572; C.A. H, 1003 (1037). (8| 
Gutner, Tiahcheiiko, J. Gen. Chm (UAS.B.) 8, 1062-1007 (1038); Cent. Mi, n 4231; C.4. ML 
3756(1030). (4) CIialrnwH, Tram. Con. (3)11, in 74-77 (1023). (5) Beyer, Chalmait, 

Ttwu. Roy. Soe. Can. (3) 20, lU 333 (1926). (6) Tiahrhenko, J. Om. Chm. (Cf.iS.BJi.) 0, 
1540-15S2 (1036); Cent. 1017, 1 3785; C.A. II, 2165 (1037). (7) Tamale, Ott. hfarple, Haana, 
fad. Eng. Chan. », 113-110 (1041). 


3:7487 ALLTL CHLOROFORIIATE GiHiOiCa Bea.m-13 

(Allyl chlorocarbonatc) Q.CO.O.CH|.CH=CHi llli— 

nifdl} 

ap. 110-111.5° at 765 mm. (1) 

110° |2| 

Note that the prod, of b.p. 180°, fonnerly (3) auppneed to have been C, ia in fact (2) 
diallyl carbonate.^ 

[For prepn. of G from allyl ale. (1 ;6145) with phosgene (3:5000) (yield 37% (1)) (4) (2) 
sec indie, refs.; note that somr diallyl carbonate, b.p. 166° at 730 mm. (2), is also framed 
|2» 

C in quinoKne beguie to decompoee at 37° (5) (6) pteeiimably into COt + aU^ dderida 
(3:7035) althoii^ this is not apecifioally stated. 

(For reaction of C with dietbylcne glycol (1:6625), triethylene glycol (1:6538), etc., 
see |7|.) 

•;7487 (1) Behvina, Babctey, Bull. ear. thin. (4) 41, 368 (1928). (2) Fieri-David, MOUar, 
J. Chm. Sat. 115, 26 (1924). (3) Thiele, Dent, 4nn. M, 262 (1808). (4| Bebring, Ft'ench 
34,412, June 13, 1929; Cml. Ml, II 2829. (5) Carrt, BalL toe. thin. (5) I, 1072 (1680. (6) 
Card, PaaeedouBt, Cmpl. rend. Ml, 890 (1035). (7) Muekat, Strain (to Fitteburgh Flate Glu 
O.), U.8. 2,370,565, Fob. 27, 1945; C.A. M, 4526 (1945). 


3;74BO S-CHlORO-3-HETHirLPEIITAirE 
(Dimethyl-n-propyl-carbinyl 


ddoride) 


CII 1 .CH 1 .C 


CiHua 

CHi 

Hi— i!j— CH| 


’ Bon. 1 . 148 
%-( 83) 
Is-dtl) 


B.P. 

110-111° dee. at 784 mm. (1) 
110-113° (8) 

64.8-64.7* et V>0 mm. (3) 

80-83° It 41 mm. (4) 

36-37° at 16 mm. (5) 


i)f-a863 (1) 

n? -1.4136 (8); of. (1) 

ni* - 08678 (2> 

ni,“ 1,4176 (3) 





BmSEON B, BSenON 2 1014 

[For dflosity of 0 at 0”, 25”, 60”, aad 65”, toBotte tvifcli pandum at 0^ 25”, 50*, 

aii475”,M|0>.] 

[For prepn. of C from oorreqi. ale., diiiwth344i-propyl-carbiiiol (2-iiiethjlpQntBnal-2] 
(1:.6100) with FGk (6), with HGL gaa (1) (2), or with cane. HCl (4) fS) aee indio. 
t8fiB.;lor prepn. (68% yield) from ethyl-iaopropyl-oarbinol (24nethylpentBi)^-3) (1:6194) 
with HQ as the result of reaiTBiigement eee (1); for fonnn. (toeether with other producta) 
from reaothm of 2-ethylbutaiiol-l (1 :6223) with HQ + ZnCiili eee (3); for fonnn. from 2- 
methylpentene-2 (1 : 8275) by addn. of HC2 see (7) (8).] 

[For atudy of rate of reaction with KI in aoetone see 15).] 

C with Mg in dry ether yields RMgCl; upon treatment with oxygen this gives (48% 
yidd (1)) of dimethyl-n-propyl-oarbinol (2-mdhyipentanol-2) (1:6100) q.v. 

(B Dimethyl-n-propyl-aoetanlUde: m.p. 70.5-74” (3). [From C via oonveniott to RMgQ 
and reaetion with phenyl isocyanate (3|.l 

. O DimBthyl-n-propyl-acet-a-naphthalide: m.p. 116-118” (3). [FVom C via convenion 
to RMgGl and reaction with a<iaphthyl isocyanate (3).] 

I;74ll (1) Whitmora. Johnston, J. Am. Chem. Sac. N, 2266 (1938). (2) Sehreiner, J. praJbt 
CKem, (2) 81, 292-203 (1010). |3) Whitmars. Karmiti, J. Am. Chum. Sac. Oi. 2534 (193S). 
(4( Desohunpi, J. Am. Chan. Sac. 42, 2072 (1920). (5) Conant, Hussey, J. Am. Chan. Soc, 47, 
486 (1925). (6) Butierow, RiiI2. loe. chim. (2) I, 23-24 (1806). (7) Nasarow, Ber. 76, 613 (1037). 
(8) Naiwow. Bar. 78, 022 (1937). (0) Quayle, Owen, Beavers, J. Am. Chan. Soc. 81, 3107-3111 
(1089). 

3;74B5 if,I-4-CHLORO-2-MBTHyLFBIITAlVB CUEliiCl Beil. I — 

H Ii- 

E.-(4-CH. ►“"> 

dji 

BJP. 111-112” at 778 mm. (11 Bf -= 0.861 (1) » 1.4113 (11 

[For prepn. of C from 2-methylpentanol-4 (1:6109) with dry HCl for 18 weeks (82% 
yield) eee (1); for foimn. of C (together with other products) in reaction of 2-ethylbutanDl-l 
(1:6223) with Ha + ZnCh see (21.) 

C with Mg in dry ether yields RMgQ which with C)i gives (62% yield (11) 2-methyl- 
pentanol«4 (1:6100) [i7-(aE^naphthyl]oarbaniate, m.p. 93.5-04.5” (2)]; this ale. upon 
oxidn. with CiOi/HsS 04 yields (2) 4-methylpentanone-2 (1 : 5430} q.v. 

1:74M (ll Whitmore, Johnston, J. Am. Chm. 3oe. 88, 2207 (1036). (2l Whitmme, Earnats, 
/. Am. Chan. See. 88 , 2536 (1038). 


(djf-Iaobutyl-methyl-caibinyl 

chloride) 


CH| 
CH|— (!✓— C 


A 



CHAPTER XVn 


DIVISION B. LIQUIDS WITH BOEIHG POINTS BBPORTKD 
AT ORDINART PRESSURE 


SoctiimS, i^lessthuUNO 


(3:7500-3:7999) 


8:7500 4-CHL0R04-llBIHyLPEin;EnB4 C^uCl 

(2-CUon)-24uethylpentm4) Cl 

CH^-CHri-oa, 

im, 

B.P. 100-114’ d. dec. (1) 


ehkride] 


BdlJ-?17 

k- 


[For prepn. of C fiom 24iet)i3dpeDtffi-4«l-2 (eHyl-diiDetliyl-eBilMiuil) [BeiL I-41B, Ir 
(487)1 with PCU see |1).] 


I;1IN (1) M. SaytHff, A. fiiytieff, inn. US, 156 (1877). 


3:7580 l-CHL0R0-l,S-DIIIETHrLBUTB!IB3 C|HuCl 

Os, TiT-'DiiiiethylaUyl chloride) CH| CBi 

CHi-d: = (!)-CH}a 


BdLS.ir.ll 


B.P. 111-118’ at 766 miiLd) 


Di" > 0.8895 ID nil' -1.4815 ID 


Note. C by virtue of allylic traiuporition would be eiqwcted to be in equibbrium iritb 
ite lyaionic nomet 3«hlon>'2,3.dimethylbutene-l(a,a,|Mriiiiethy]allyl diloride). 1716 
nute^ deacribed by ID vee regarded ae C; the uomer Beenu to be umeeorded. 

[Forprepa.ofC (oritemiat. with 3-ebloro-2,3-dmiethylbutene-l) in 90% yield frain8,3. 
dimethylbutene-2 (tetramethylethylene) (1:8200) with Oj -I- NoHCQi at O'eea (1).] 

C on hydralyeia yielda |D a hennol (r^arded (1) aa 2,Mimeibylbuten.l^it8 derived 
from the eynionie iaomer of C), b.p. 115-118°, D" - 0.836, - 1.4248 |D. 


|:TSN ID TUmhenko, J. Om. Ckem. (I7.5.3.R.) 8, 1233-1346 (1638); Cnt. lUR Q 4388; 
C.i. 11,4100 (1036). 


8:7585 »€HLOROETHTLii-FROFII ETHER CiHuOCl 

H 


BdLl-007 

h- 


Bf. 118-118* at 761 
47.8* on. at 10 


ID 

121 


(!a 

Bf - 0.9888 12) iiN- 1.4018 1 



8: T5S(^: 7540 »CHL0Ii0ETHYL ETHER 


1046 


C deoampotei oonaderably if diatd. Bt ord. pnn. ( 3 ). 

[Tor prepn. ( 93 % yield < 2 |) from panUehyde ( 1 ; 017 D) + nimpyl ale. ( 1 : 6 U 0 ) + 
di 7 Haiee| 2 )( 3 ).] 

C on otdg. polymeriieB to dark tarry rcddue ( 2 ). 

(C on braminalaoD yielda a,5^l>n>maethyl n-prppyl ether (3).] 

C on ahaldng with aq. yielda aeetaldehyde ( 1 : 0100 ), ti^opyl ( 1 : 6160 ) + HCL 

■:inC (1) GauUuer, dm. cMm. (B) II, 312 (1000). |2| Henae, Mwdhiioii, J. dm. Oim. Bob. 
M, 4077-1070 (1031). (S) Dykaira, Lewii, Boord, J. dm. Chm. Soe. O, 3300-3400 (1030). 


3:7580 IdmOROHEZERE-l Cl 


CH|.CHi.CHi.CHt- 



CiHiiQ 


BJ. 

113* at 740 mm. (U 0^-0.8886(1) n? 

100.5-110.5’ at 781 nun. (2) 0.8873(2) 


Ben. S.N. 11 


- 1.4878 (1) 
1.4187 (2) 


[For prepn. of C from hexyne-1 (1 :606S) with dry HQ -I- BiQt in CtHi (20% yield (1) 
together with 40% yield 2,2HliGhlorohe]uine (3:0342)) or with AcQ + 8nO| (15% yield 
(2) together with 37% 4«blnnM)cten-5one-2, b.p. 75-05° at 20 mm.) see (1) (2); for prepn. 
^ C (60.5% yield (1)) from 2,2^chIorohexane (3:0342) with KOH in n-propyl ale. at 
OS’aeed).] 

C in CQt + SbCli treated with Qg at 35-40* givee (1) (3) eu-l,2dichIorohexene-l 
(3:9330) (26.7% yield (1)) together with 25.4% l,l,2,2-t(>trachIon)hexanr (3:9332). 

•:7IM (1) HemiiDn. Walsh. J. dm. Chan. Sat. B, 1367- I36K (1940). (2) KroeRer. Howa. 
Nieowland. J. Org. CAem. 1, 163-169 (1936). (3) Nwria, UaiiDinn, /. Am. Chan. Sbt. B, 4BU 
(1940). 


3:7585 8-CHLOROHEXEIIE-8 Q CnHuQ BmLS.R. 11 

CH|.CHa-(!M3H.CHi.0He 

B.P. lia.O-113J(° at 715 mm. |1) Of - 0.8808 (1) - 1.4380 (1) 

Two geom. stereoijsomeis of C are posHible, hut. only this one is atj yot recognised. 

[For prepn. of C from hexyne-S (diethylacetylene) (1:8065) with AeCl + SnCU see (1); 
(both cu and irons slercoiaomerB of 4-ch]oro-3-etiiylhexen-^in0-2 are also formed). 

t:7W |1| Kroeger, Sowa, NicuwUud, /. Org. C/uim. 1. lOJ 160 (1636), 


3: 7540 n-PROPYL CHLOROFORMATE CJliChCi BeU. m - 11 

(n-lVopyl chlorocarbonate) n-C«H7.0.CO.Gl inj-( 0) 

m-cio) 

BJ. 114-115.5’ at 785 mm. (1) - 1.0DO1 (1) n? - 1.40350 (4) 

115.8 cw. (2) (3) 

C leaeta but slowly with oidd aq., mote rapidly on warming, yielding riFpropyl ale. 
(1:6160) + COr + HQ. 

[For prepn. from rippropyl alo. (1:6160) + phosgene (3:5000) (42% yield (3)) see (2) 
(3».l 

C on htg. with ZnCli yields (5) propylene, CQi, + HOI; C on wanning with pyridine 
or quinoline dec. at 66” into n-propyl chloride (3:7040) + CO^ (6) cf. (7). 



HMir UQmDB WITH i^<l.U 

O n-Pniyl iV-ghaiTlafbiauite (n-|irop]4 earbufl^) (Bd. Xll-azi): ftw C 4 
emem Hniluae in e^r, orjnt. from ale., m.p. 67-00° 

$:1tU (1) Karvonen, ^nn. Aead. M. Fmnum A-U, No. 1 19 (1916); Cent. tUI, III 808. 

J Roaae, Ann. Ml, 227 230 (1880). (3) Hamilton, My, J. Am. Cim. See. 67, 436-187 (1928). 
Dofaroaaerdnw, Cent. IHl, I 954. (5) ITndirwood, Baril, J. Am. Chem, Sac. H, 2801 (1931). 
GairA Butt. etc. dim. (6) I, 1000 (1936). <7) Dry, J. Am. Chem. See. it, 200-261 (1914). 
Soaniar, Her. 9, 1103 (1878). 


3:7546 CHLOROCT(n.OPBHTAllE Hi(>-CHk /H CtHta BriLV-tB 

(Qydopentyl chloride) Hji-CH/ ^ 

BJ. 114-116.6° Bor. (1) US'* - 1.0051 (1) (2) » 1.4510 (1| 

114-115° at 748 mm. (2) 1.005 (4) 1.4500(2) 

114.1-114.0° |3) 

114° (4) 

[For prepn. of C from oyclnpmtanol (1:6412) with boilg. oonc. HCl -(• l^aCh (87% 
yidd (5)) (6), or with cone. HO at 110° (87% yield |2)) (1) (7) |8), or with PClt at 0” 
(3| (4) HCe indie, refs.] [Some cyclopentene (1:8037), b.p. 34°, may oJbo be fonned but it 
rr^ily sepd. by distn.] [For prepn. of C from cyclopentane (1 : 8400) with Cb see (13)»1 
C over BaCb at 300-400° at 15-20 mm. yields (9) pydopentene (1-8037). 

[C with CaHo H- AlCb gives (.54% yield (10)) phenylcydopentane (cydopentylbenaene), 
b.p. 217°, - 0.0474, n|p - 1.5280 |10|; for reactn. of C with 2-inethylpyTidiiie (o- 

picoline) see (11); fur reactn. of G with Nii 2^3 at 200° see |4).| 

C with Mg in dry ether gives (I) (2) (51 (7) c}xlopentyl MgCl; this with CCb Dva |U (7) 
(ydopentanccarboxylic acid [Beil. lX-6], b.p. 21.5.5-216° oor., = 1.0510, no 1.4534 
|1) (amide, Ifts. from MeOIl, m.p. 170° cor. (1), 178° (12)). 

Ql Cyclopentyl mercuric chloride CaHgHgCl: m.p. 108.5° (4). [The method of formn. 
of this deriv. is not stated but is presumably from RMgCl -h HgCL 2 .| 

1:7545 (1) Zelinskff. Ber. 41, 2627-2G28 (1908). (2) Zdiiulri!. Mikhlina, Eventova, Ber. M. 
1422-1426 (1933). (3) Kohlmunrh, Heiti, Storkmair, Z. phytik. Uhftn. M, 235 (1936). (4) 
Turkiewici, Pilat. Ber. It, 2b4^2h5 (1938). (5| Pilai, I'uikimrifi, Bvr. It, 1527-1531 (1939). 
(6) Yarnall. Wallis, J. Org. Ckm. 4, 287 (1939). (7) NeunhoffBr, Suhluter, Ann. 5II| 70 (1986). 
(8) Canals, Mouworon, Grange], Gastaud, BuU. hoc. chim (5) 4, 2048 (1937). (9) Badieche 
Anilin u. Sndnfabrik, Ger. 255.538, Jan. 3, 1013, Ceni. 1915, 1 477. (lU) ZeUiiekit, Tits, Ber. H 
186 (1931). 

(11) Tschitschibabine, BuU* aac. chim. (5) 5, 435 (1938). (12) Nenitieacu, Cantuniari, Ber. 
•5, 811 (1932).. (13) Bailey, MeAlliNter (to tShell Development On.), II.S. 2,342,072, Feb. 15, 
1944; C.A. 88, 4621 (1944). 


3: 7650 l,l.DICHLOROBUTANE CHa.CHs.CH 2 .CHOl 2 C4HaCl2 Bdl. I - IIB 
* (riFButylidene (di)chloride) li — 

Is- 

BJ. 114.5-115’ It 7U mm. (1) Bf - 1.0863 |7) n? - 1.4355 (7) 

113.8-118.0° |2) 

118-115* (3) (7) 

[For prepn. (47% yield (4)) from npbutyraldehyde (1:0130) by actn. of PGU 
yi^ (9)) see (4) (2) (3) (9); for formn. from butane by ohlorination see (5) (6); for fomm. 
from f»-butyl chloride (3:7160) on chlorination see (7) (8).] 



DIVIB&)N Bi a ]S|g 

[C OD iMung imr ilkiU (NbOH, IWX)d MMMimB, eta) it ebnttd 
(ai., 700-760*} yiddi (6) butiduiw-1,8.1 

[C with boQt. Mtd. n-^(ffl/KOH loan 1 HCl vviiii (64% yield (0)) l-eblorobataie-l 

<3:7110).! 

Hint <1) TUuhanko, /. 0m. Chm. (0.&d.fi.) 8, 1261-1346 (1038); Cml. INO, n 4838. 
(2) KoUnuaeh, K5nd. IfmaM. li, 107 (1033). (3) Mayv, Patrenka-EHtaebaoko, Bw. H, 
3808 (1802). (4) Henna, RanoU, Laioeatar, /. Am. Chm. Ste. H, 040 (1032). (sj Muaknt 
(to du Font), n.8. 2,038,303, April 28, 1036; Cant. INI, U 3358. (O) Mnaknt (to du Font), 
V& 2,070,600, Feb. 16, 1037; Cant. UH. U 2507. (7) Tiabehenko. Cburbakor, /. 0an. Ckam. 
IVBBJt.) 7, 803-806 (1087) ; C.A. 31. 5755 (1037); Cmt. INS, 11 2575. (8| Muaknt, Northnip, 
J. Am. Chm. Boe. H, 4050-4052 (1030). (0) Hanna, Hinkamp, J. Am. Chmn. Soc. 07, 1107 
(1045). 


S s 76fiS 4-C^QfO]10^,8-DDIBTHn,BUTAHB 
(Naopentyloaibiiqrl chlotide) 


CHi CaHiiQ Beffl. 8.5. 10 


dHi 

Bf . 118* ID 12) 2^ O.U70 (2) iS 1.4161 (1) 

41* et SO mm. (2) |8) 1.4160 <2) |8) 

(For prepn. at C (80% yield) from coneap. ale. (neopentyiaarbinol) (1:6210) with 
B()Gli + pyridine aee (1); for piepn. of C from ler-butyl ddorida (3:7045) ethylene in 
pieaenoe of A1C9) (76% yield), FeCli (67% yield), or BiCU (6-30% yield) aee |2).) 

C with Mg + diy ether yidda RMgQ which with oxygen yielda (1) |2) neopentyleaibinol 
(1:6216) q.v. 

(0 Beopentyluibinyl mercuric chloride (GiHuHgCl): m.p. 133-133.6* |1). [Frim 
- RMgQ + HgOi (1).] 

O Yiy-Dimadiyl-n-valeiBnllide; ndla. from dil. ale., m.p. 138-130’ (2). [Frien C win 
eunveirion to BMgCl and reaction with phenyl iaocyanate (2).| 

6;7BH (1) Whitmore, Bernatohi, /. Am. Chm. Sue. N, 3620-2628 (1038). |2) Bchmarling, 
J. Am. Chm. Sue. IT, 1168-1154 (1046). (8| BchmafUng /. Am. Chm. Bte. 17, 1782-17N 
(1045). 


8: 7560 DOTALERTL CHLOBIDB CiHtOQ 

O-Methyl-n-butyiyl chloride) CH|.CH.C!Hi— CM) 

dlHi fill 


BdL n - 316 
Ili-(1S7) 
]b-(277) 


BJ, 

[117.0* Bt7H mm. |1)] 

114.6- 115.8’ at 771 mm. (2) 

116.6* at 741 mm. (3) 

114.8-116.7’ (4) 

114.6- 116.6' (6) 

liajI-114Jf’ at 735.7 mm. (6) 


- 0.9864 (2) 
-aOB87|B) 
0.9863 |3) 
a9B44 ID 


- 1.41361 (2) 
iff -1.4167 (3) 
1.41666 (6) 
1.414B8 ID 


[Fv ptepn. oT C from iaovalerie add (1 : 1050) with PCli (7) (8) |0), irith FCIt -h Zndi 
(76% yield (10)), with SOOi (72% yield (10)) (1) (5) see in^e. refa.; note that uae of 
FCIi ia madviaable ainee the by-prod., FO(3j, boib too doae to C.] 

(C bid. with K iaoralerate yielda (11) iaovalerie aahydiide [BeiL n-314, ni-( 187 ), 
I]b-(277)], b.p. 215.1-216.3* at 762 mm., 102-103° at 16 mm. (11), Off - 0.9327, iff - 
1A0I8<12).] 



IM , LH^S0 Vllfi if 

^ wMb (9i in OCb jflcUa |Q atUsNiiovdttyl A M M < (S;U4<), b.p. 14&«U0* ttsi> 
getbflT with 8CNBI6 iSn^hloraiiOTaleiiyl ehlerid*) J 
iC an Mt. bydra^Bation uBing Fd bb specided U8) 9^ W% yield imvaleMilddliyde 
(1:0140), b.p. 92** (19) (u0e of PtOi ghm (14) only ittudl ykld).] 

« (Formetn. of C with aoetyleiiB + AlQainpel. eth. atO-O^ yielding on tnatOMnt'wHli 
aq. ^-eblonivinyl uobutyl ketone, b.p. 69-65^ ees (15); with c;^lohexeiie + AlCls in 
henne yietding eydohexyl isobutyl ketone, b.p. 210*219”, ■* 0.8867, nj? » l^S^OS, 

see (16); with eodium aside in beoMixe yielding uobutyl uot^enate see (1^-1 
C on hydrolyeu yielde isovaleric acid (1 : 1060), b.p. 176.6*. — For the amSde, 
p-toluidide, and other deriva. OQrreep. to C aee iaovalerie acid (1 : 1060). 

•:7M (1) Leimu, Ber. 70, 1049 (1937). (2) von Auwen, Schmidt, Ber. #•» 474 (1913). (8) 
Mvtiii, Partmgton, /. Ckem. Sac. llliy 162. (4) Xohlrciuoh, Pnngreti, Z. sAMih. Ckfift. 
M, 362 (1033). (6) Barden, Cml. Ml, U 864. (6) Brhhl, Atwi. MS, 24 (IMO). (7) B4- 
duunp, JoAreaber. Ml, 429. (8) Miohael. Ber. 14. 4065-4066 (1001). (b) Sehmihle, Char. 
251.806, Oot. 8, 1012; Cent UU. U 1603. (10) Clark, BeU, Pnuu. Boy. Boe. Cbn. (3) 17, ifi. 
97-103 (1933). 

(11) Varkade, Bee. (rat. cAim. 91, 107 (1016). (12) Tromp, Rbc. (rat. cAim. 41, 299 (Ml). 
(13) Frotchl, Donoff, J. pnkt Chrnn. (2) 144. 221-222 (1936). (14) Grianard. 

Compl. rend. 186, 1176 (1027). (15) NdW Baeyar (to I.G.), Brit. 461,080, March 11, 1087; 
Ocr. 642,147. Feb. 25. 1937, Cent. Ml, n 2607; CJL. 81. 4676 (1B37). (16) NenitiMDU. Gioran- 
etou, Ber. M, 1823 (1036). (17) Naagcli, GrOntuch, Landorff, Heb. CAtm. Ada 18, 247-848 
(1029). 


3:7563 d,l-l-GHU)RO-8-METHYLPEI!ITA2IB CeHud 

GHi CL 



B.P. 110-130* (1) 


BelLl — 

Ir- 

Wlll) 


[For piepn. of C from levorotatory l-methylpentanol-l with PCU in^CHCU or fm 
dextror^tory l-methylamylamine with NOCl see (1).] 

8:1M (1) Levene, Mikaaa, J. Biot. Chm. 84, 670-680 (1020). 


3:7565 dgl-S-CHLORO-B-METHYLPERTAHB C|Hua 

(Ethyl-iaopropyl-carbinyl chloride) Cl CH| 

CH|.CHi-~fly “(!/““ CH| 

A A 


B.P. 115-116.5* dec. it 768 


( 1 ) 


BeU. 1 - 148 

li- 

1 ^( 111 ) 


[For prepn. of C from 2-methylpentanol-3 (1 :6194) with PQk eee (1).] 
8;7il3 (l) GrioonmitaBh, Pavlov, J. Bum. PAve.-CAam. Boe. 18^ 106 (1891). 



3;75«M:758« 


DIVISION B, SECTION 2 


lOBO 


8:7380 iiMi^J>ICHLO&OBtrrA]fB CiHiGb BdLl- 


(mem-^Butytene diohloride) CHi— CH— CH— CHg Ii— 




k 

i 


Il-(82) 

BJP. 


FJ». 




iiao* 

(11 (21 

-80.4° (1) 

1.1023 (6| 


115.8* 

ttTOOmm. |3| 



"n 

1.4395 (61 

115.5-110.5" cor. at 746 mm. |4) 




1.4392 (6) 

115-116° 

|5| 




1.4388 (6| 

113.14° 

at 746mm. (6) 




1.4385 (61 

40152° 

at BOmm. 16] 


AT 

1.1134 (5) 


49.0-5a5° 

at BOmm. |7) 



1.1067 (2) 


49.4-48.7' 

at BOmm. (6) 



< 

1.4418 (2) 

48U1-4B.O* 

at BOmm. (6) 




1.443 (51 


[See aUo dJ^2fMiMirfAuta!M (3 : 7615).] 

[For picpn. of C from fran«-bul/eniv2 wiih CI2 in light (63% yidd (6)) (7) nf. |5) indie, 
rofs.; for formii. of C from d,2-ery<Aro-3-<ihlorobut4uiol-2 (3:8004) (16% yield (6)) or from 
(+) e/ire(h8«lilorobutanol-2 (3:8002) (16% yield (6)) with SOCI2 roc (6) (note that from 
i2,^^yf5ri^3-chlorDbutiuiol-2 with PCIs in CHCSs a mixl.. of C + ita d^Mromor (3:7615) 
is obid. |6)); for formn. of C from d,(-2-chlorobutane (3:7125) wiih (is in light (42.7% 
yield) aee (2).] 

[C with Cl| (alight exceaa) in dark at -I?" gives (5) 36.5% 1,2,3-trichlorobutane (3:5935) 
+ 18% 2,2,8-triGhlorobutfme (3:5680).] 

[C with ale. KOH gives same results os docs the d,^^isomer (3:7615) (3).] 

S:7M (1) Timnicrmaiis, Bull. m. chim. Bdg. 86, 504 (1927). (2) 'Tuhi'hcnkrs Churbakov, 
/. Gen. Chem. iU.S.B.R.) 7, 663 666 (1937); CM. 1887. II 372; C.A. 81, 57.54 (1937). (3) Naves, 
BuU. soe. chim. Beig. 86, ^5-439 (1930). (4) LucaH, Siiupsoii, (^irter, J. Am. CAem. £^or. 47, 
1467 (1935). (5) Ilchenko, Churbakov. J. Gen. Chm. {U.ii.S.R.) 6, 1553-1558 (1936); Cent. 
1117, 1 3785; C.A. 81, 2165 (1937). (6| Luoas, Gould, J. Am. Chem. Soc. 68, 2541-2545 (1941). 
(7) Taufen, Murray, Cleveland, J. Am. Chem. Soc. 86, 1131-1132 (1943). 


3:7585 S-CHLORO^-METHYLPENTANE CeHuCl 

(Diethyl-methyl-carbinyl chloride) CHa 

CH^CHr-b-CHi-CH, 

(l;i 


Beil. 1 . 14B 
li-( M) 
Ii-(llS) 


BJ>. 

116° (1) 

115-llB' (2) 

115-117' (3) 

117-118° It Tn mm. (4) 
111' It 761 mm. (5) 


BJ>. (wnii) 

85° It 260 mm. (5) 
89.5° et 160 mm. (6) 
88-00° at 160 mm. (7) 
35° It 16 mm. |4) 


X>f ° 0.8DO0 (4) 

< = 1.4210 (31 
1.4208 (7) 
1.4202 (6) 
> 0.BBB3 (U 
0.878 (3) 

= 1.4215 (3| 


[For density of C at 0°, 1S°, 25°, 60°, and 66’ together with paraehan at 0°, 26°, and 60° 
eee (9).] 

[For ptepn. of C from aorreep. ale., dicthyl-methyiHUubinoi (S^nethylpentanol-S) 
(1:6180), with PQi (SI. HQ m (1) (2) at 0° (5) or 10-15’ (59% yield (71) me indie, nfg.; 



m UqClDS WITH If <140 

ffith'dipltaaBeDe (3:6510) see (4); for {otmii. fioitt ftwIiqrlpeQteiifrS (1:8260) •f 
HQ see (3); for fomui. (tofether with nthor pnidiiotB) during reaction of Z-ethyttmtiaol*! 
(1 |ffl23) with HQ + ZnQi aee (6).) 

C with Mg in dry otiter yields (7) coireap. RMgQ. 

ID lXaaiyl-ine%l-nceUiiilida: in.p. Se-O-SBi" (6). [From C via eonvenaan to BligCt 
and reaction with phenyl iaooyanate |6|.] 

S:7Mi U) Schreiner, J. vrakU Chm. (2) 82, 295 (1910), (2) Gilman, Sdiulie, itm, Ohem. 
iSoc. 41, 2330 (1027). (3) Nueaiw. Ber. 71, 021 (1937). (4) Nekruwow, MeluOum, /. pmhe. 
Chm. (2) 121, 217-218 (1030). (,5) Favornkii, ZaleMkii-Kibardino, BvU. mo. cAtnt. (4) 13, 1280 
(1025). |0) Whitmore, KamBti, J. Am. Ckem. Soc. M, 2505 (1038). (7) Whitmore, fiadert- 
echer, J. Am. Chm. Soc. 45, 1561 (1033). (8) Butlerow, BvU. eoc. (2) 5, 23-24 (1906). 
(0) (jfuoyle. Owen, Ileavrre, J. Am. Chm. Soc. 41, 3107-3111 (1930), 


3:7490 l-CHLORO-S^O-DIMETHyLBUTm CH| CoHmCI Bed.S.N.10 
((er-Amyl-carbinyl chloride: I 

neohexyl chloride) CHa— Cllr-C CHa 

d^H) (j1 

B.P. 116.1° at 736 mm. (1) n? >= 1.4300 (1| 

113.^115' (2) 1.4100 (2) 

[For prepn. of C from 2,2^imethylbutane (neohexane) (1:8510) with Cl| in the cold 
see (2).] 

[C with Na yieldn (1) a mixt. of 4 compounds: 11. 87^ 1,1,2-triniethylcycIopropane, b.p. 
56.5-57“ at 735 mm., = 0.6967, = 1.3880; 7.8% 2,Wimethylhuteiie-3 ((er-butyl- 

ethylene) (1:8225); 27.17 d 2,2-dimcthylbutane (ncuhexaue) (1:8510); and 4.3% nonnal 
couplinn; prod., 3,3,6,G-tetraineUiyluctane, b.p. 125“ at 140 mm., no - 1.423.] 

SrlfiM |l) Whitmore, Carney, J. Am. Chm. Stic. 18, 2633-2635 (1941). |2) Whitmore, Bem- 
fltein, Mixon, J. Am. Ch^n, Soc. 44, 2539 (1938). 


3:7395 a,a'-DICHLORODIBTHyL ETHER Cl CiHgOClt 


(/»8-(a-Chloriiethyl) ethei') 


Cl 


H,-inv 


CH,-CH 

^1 




BilLI.M? 

Ii- 

It- 


B.P. (1) (2) 

112.5-lU’ (3) 


If -1.106 (3) flif- 1.4186 (3) 


Colorless liq. at first immiscible with aq. but ^ad. hydrolyzing (especially on warming) 
to acetaldehyde (1:0100) and HCl (1) (2). 

[For prepn. of C from acetaldehyde (1:0100) with dry HCl gas see (2) (1)J 
For identification hydrolyze C to aoetaldeliyde (1:0100) |3), derivatize the latter, e.g.| 
via the p-nitro- or 2,4-dioitrophenylhydrazoneB. 

4:7416 (1) Liebeo, Ann. Ill, 337 (1858). (2) Geuther, Laatsch. Ann. M, 10-18 (1883). (4) 
debauer-^rinegg, Moffett, J. Am. Chem. Soc. 54, 2006 (1034). 



M.&B.S7 


S:|S91i4r7«M DIVIBION i, mOSXSl 9 


9:W97 l4aMB<KI4linniBTRAH01II4 GHt CkH/XS 

CHi-C-i-CHi 

ii <!a 


U. U7.8* (1) Df - 1.0088 (1) tg - 1.480M U) 

IFor prepn. of C from 24netliylbi]tanonB-3 (isopropyl metl^l ketone) (1:5410) with 
SQiGli In ociLd (M% yield |1|) or with Cli by vapor-phsse oblorination (2| see indie, refs.) 

G with 20% aq. NssCQi refluxed for 37 his. givee |1) 2-msthylbutaiiim-M-2 [BeiL 
1^, Ii-(422), Ir(873)L b.p. liS** (1|. 

C with 40% aq. NaOH refluxed 20 hrs. gjiyes (1) trimethylaoetic acid (1:0410), 

103”, m.p. 35” |1) (note struotural change during this reaction). 

C with aq. KGN in cold for 1 hr. gives (1) 2,Uimethyl-2,3-epoxy'-i»-butyronitiilej b.p. 
157.B” at 747 nun., - 0.B314, n? - 1.41334 (1). 

t:75fl HI Ddbaere, BvU. mc. chim. Bdg, U, 1-10 (1043); Cent IM, II 703-764; C.A. V7, 
5018 (1043). (2) Justoni, Chiimnica e induifria {ftaiy) M, 105'201 (1042); Cent. 1N2» 1 1060. 


3:9598 d;4XHL0R0BUTAN0NE-2 H CiHtOG 

(o-Ghloroethyl methyl ketone) n Jl , 

u 


Bril. 1-669 
Ii-(348) 

Km) 


B.P. 

117-119” ID at 760 mm. (8) 

114-117” at 760 mm. |2) 

116-117” (3) 

116” at 770 mm. (4) 

115” at7B8mm. (5)(15| 

115” (6) 

114-115” (7) |16) 

114” (9) 


BJP, (cofihi.) 

49-50” at 70 mm. (6) 
46” at 40 mm. (10) 
82” at 40 mm. (4) 
40-41” at 80 mm. (2) 
33^34” at 80 mm. |7| 
26” at 18 mm. (4) 


Bi 


1.032 (5) 115) 


l&e oZm l-cUerobiifaiiions-2 (3:8012).] 

liquid with penetrating odor. — Ineol, aq., eas. sol. ale., ether. 

[ibr prepn. d C from ethyl methyl ketone (butuion&*2) (1:5405) with Gh in pras. of 
CaCOi + sq. (yields of C about 75% always accompanied by 25% of the isomeric 1- 
chlorobutanone-2 (3:8012)) see (2) (6) |7| (10) cf. (11); with Cli ae vapor-phase chlorina- 
tion see (12) (13) (14); with Gli diluted with dty GQi see (16) (4); with Gh in sunlight see 
(6} (18); with SQzCli in sunlight see (5) (16) (17) cf. (11); with JV-cblorourea in dil. AcOH 
see (1) (8); for prepn. of C from acetyl chloride (8:7Di^) with ethylene over activated 
carbon at 100” and 60 atm. see (18) (note that acetyl chloride -f ethylene + AlCh at 0” 
gtvtt 4-chlorobutanone-2 (3:7040) q.v.); for ptepn. of C from 2-eh]orQbuten&-2 (3:7105) 
With Cli + aq. + GCU (05% yirid) see (3).] 

[G on reduction using yeast (20)giveB levorotatory 3-«hlorobutanol-2,b.p. 130” (cf.3: 8000), 
but with Zn + HCl (15) C yields butanone-2 (1:5406).] 

G on oxidn. with eonc. HNOi (5) (16) (20) yields oe-chloropropionic acid (3:6125). 

C on hydrolysis with aq. in s.t. at 150” for 0-8 hn. (15), or G with ale. alk. (15) or MeOH/ 
EOH (21) in cold, gives (84% yield (21|) butBiioDe-2-ol-3 (aoetyl-methyKoarbinol) (aeetoin) 



m uQeiDS vn&Dr<i« ^ AtM 

(IrlMM) (n mn(|iieiioe of hto rauitiL C ndttiM 
«dd). 

t iHth aatd. aq. NafflQi boIil yielda (15| a (faSBOg addn. cpd. 

|0 irith eone. aq. KGN at 0" for 1 hr. gives (dQ% yield |2U) %8-e|Kuqr*2-iq0tfa|^ 
MyTODitrite otide), b.p, 145^ ■ f).9540, ^ m 

l.d079 (21i; C with ale. KGN gives (21) a mixt ooiudsting mainly of tha above prod, tfi^ 
gether with a littie o-methylaoetoBeetonitrilo {Bdl 1II^(483)], b.p. 162-'lSt‘ at 745^iid¥i. 
with di^t deoompn. (22), bp. 78” at 19 mm. (22)| 0^70” at 12 hud. (28). (Note that the 
above lepteaents a oonection of the earlier views (5| fl6) (2t>.)] 

[C with cone. aq. (NHaIsSOi at 70*’ ^elds (9| butanoDe-2^foiuo acid-d.-Cl with 
NaNi in aq. oontg. AcOH yidds (IQ) 3-asidobutanone-2, oil, b.p. 46” at 2 nun.] 

[C with Na in abs. ether gives U5) by bimolecular coupling 8,4^1imethylhexaiiBdioiie- 
2,5 (Ben. 1-798, Ii-(409), Is- (847)], b.p. 210 ” (16), 82” at 11 mm.; note theiefon that kodlnm 
must not be used for drying C cf. (24).] 

[C with triethyl arthoformate (1 : 3241) m abs. alo. in pies, of NHiCl as cat gross (70% 
yield in 10 days but in absence of NH4GI only 39% (24)) o-chloroethyl methyl ketone 
diethylaoetal, b.p. 80^84” at 36 imn., - 0.9^ (24).] 

(C with ethyl sodio^oetoaoetate in abs. ether (4) or abs. ale. (25) (26) (24) gives (yields; 
46^% (24), 27-28% (26)) the expected ethyl a,^*diaoeto< 7 ^butyTate [Beil. 111^757, 
UIi-(2e5), IIIs-(468)], bp. 150” at 28 mm. (25), 121-124” at 11 mm. (26). -fi with ethyl 
aeetoacetate (1:1710) + aq. NH 4 OH + NH| gas htd. for 1 hr. gives (26% yield (4)) 
6K»rbethoxy-2,4,5-trimethylpyiiiole [Befl. XXII- 8 I 1 XXIIi-(497)], yel. eiyst from ale. 
or pet. eth., m.p. 101.5-102.5” (4), 104-105° (27), also obtd. from the above ethyl ttfi- 
diaoetiMkbutyrate with oonc. aq. NH 4 OH on wanning (4). — C with methyl aeetoacetate 
(1 : 1705)^+ 000 c. aq. NH 40 H in the cold jpvea (4) methyl ^-aminoerDtonate, m.p. 82-64” 
( 4 ), which only on htg. condenses with the ester to give 3-oarboii]etboxy-2,^5-triiiiBthyl- 
pyrrole [Beil. XXlI-31], cryst. from diL ole., m-p. 124.5-126” (4). — C with mrikyi aoeto- 
aoetate (1 : 1705) -|- CHiNHi (33% in oq.) refluxed for some bourn gives only veiy small 
yield (28) of 3-carboiiiBthoxy-l,2,4,5-tetramctliylpynD]e, cryst from Igr., m.p. 101” (28).] 

[C with diethyl acetonedicar^xylate (1:1772) in dry other at -15” treaM with NEb 
gas gives (10.7% yield (29)) 2-cBrbethoxynKtby]^3-fUirbethoxy-4,6-dinuthyl^^ b.p. 
110-115” at 0.2 mm. (29).] 

I^r condens. of G with various phenols and phenol ethere see (30).] 

[C with ale. NHs gives (15) in the cold the difficultly isolatable S^uninobutanone [BeiL 
IV-310, IVi-(452)], but on wanning this condenses bimolecularly yielding (16) ( 8 ) tetl»- 
methylpynsine [BeiL XXIlI-99, XXIIIi-(28)], ndla. with SHgO from aq., m.p. 74-77”, 
but aq. lost in desic. to anhydrous prod., m.p. 86 ” ( 8 ) (eonesp. piciate, m.p. 194-195” 
(31)). with aniline (2 moles) gives (15) on refluxing 2,3Hliniethylindole [B^. XX<61Q^ 
XXi-(l30)], imp. 107-109" (15|.l 

[C with thioformamide in abs. ale. for 4 days at 0 ” gives ( 22 % yield (17)) 4,5-diinBth^- 
thiaaole, b.p. 81-63” at 59 mm. (17) (corresp. picratc, cryst. from ale., m.p. 186-187” (17)). 
— C with NH 4 dithiooarbamate in abs. ale. refluxed }i br. gives (40% yield (17)) 2-iiiBroBpto- 
4 , 5 -dimetbylthiazole, ciyst, from EtOAc, m.p. 163.5^-163.8” (17). — C with teniamida + 
powd. (3aGOi htd. at 110 - 120 ” for 10 his, gives (24% yield (32)) 4,5-diiD0thyl-2{»beiiyl<- 
oxaaole [BeU. XXVlli-(2iy)], m.p. 60”, b.p. 128-130” at 5 mm. (32). — G with thiobenih 
amide -|- NaOAc htd. in abs. ale, gives (65% yidd (321) 4,5-dim6thyl-2-phanylthiaao]e, 
b.p. 126-128” at 6 mm. (32).] 

0 fl-CUorobotsaone-fl semicaitaoae: m.p. 148”, or on dow htg. 143-145* dec. (38|» 
127” (1). 



8;7MS-3:7«00 


DIVISION BBOITON 3 


ieS4 


S:7in (1) BOua, Dstoauf, CumfL nwi. Ul, 1230 (IBll). Kbic, AdL toe. eMM. (3) U, 
335-320 (190S)i dnit. dUm. (8) 5> 537-538 (1905). (3l GrciU, Heune (to Shall Oarelopnieat 
Corp.), UB. 2,000,303, Nov. 10, 1930; IMf. 1 4155; 31, 419 (1837); Brit. 437,573, 

Nofv. 28, 1836; Aeneh 787,529, Sept. 24, 1835; Cent. UM, H 2327. (4) Konehua, B«r. 38t 
1135-1120 (1805). (5) van Baymenant, JSuU. aead. ny, liOO, 724-742; Cent. INI, I 95. 
(0) Juatoni, Chtmiea e mdutfria (Italy) 26, 89-04 (1042); Cent. INI, 1 383. (7) Blaiaa, Bull, 
aee. ehim. (4) 15, 733 (1914). (8) (Mehot, Mouataron, Bull. toe. dim. (4) 51, 356 (1932). 
|9| Baakar, Strating, ZuitholT, Bee. (roe. ckm. U, 761-704 (1936). (10) Foreter, Fieri, J. Chm. 
See. n, 075 (1908). 

(11) Kolahorn, Her. 37, 2474-2475 (1904). (12) Juatoni, Chimica e mhielria (/talp), M; 
185-201 (1943) ; Cent. 1943, 1 1659. (18) CaUdiui (to B. F. Goodrich Co.), UB. 2,120B92, June 
14, 1988; Cent. UM, I 251; CJL. U, 5854 (1938). (14) I.G., Frouoh 813,131, May 26, 1937; 
Cent. 1N7, 11 2071. (15) Dfanhtre-Vladoaoo, BuU. toe. eUm. (3) B 404-415. 807-829 (1801). 
(10) Haniy, Bull. aead. roy. Bely. UN, 57-63; Cent. UN, 1 1123. (17) Budunan, Reiiiui, Sargent, 
J, Ory, Chm. 0, 767-769 (1941). (18) Frolieh, Wieievich (to Standard Oil Dev. Co.), V.S. 
2,006,198, June 25, 1935; Cent. 1830, 1 2827; C.il. N, 5457 (1935). (19) Saiitomauro, Btoehem. 
Z. 151, 49 (1924) ; Cent. 1924, 1 2272. (20) N. V. de Batoafeche Petroleuin Maateehappii, French 
707,043, May 6, 1936; Cent. 19M, II 866. 

(21) Juatoni, Qbai. cUm. tloi. N, 378-391 (1938); Bend. ut. leminnlo aei. 71, 407-424 (1038); 
C.A. 11, 3268 (1940). (22) Mohr, J. prakt. Chm. (2) N, 199-200 (1914). (23) von Braun, 
Budolph, Ber. 07, 1770 (1934). (24) Youta, Forkina, J. Am. Chim. ISoe. 51, 3512 (Note 6); 
3514 (1829). (25) Koreohun, BnU, Gaxt. chim. ital. M, 1 188 (1911). (36) Willatlttor, CTarko, 
Bar. 67, 307 (1914). (27) Knorr, Heee, Bar. 46, 2762 (1911). (28) Koracbuu, BoU, BuU. toe. 
ekwi. (4) 33, 1107-1108 (1923). (29) Beichatoin, Zaehokke, Syi, Beie. CAun. Acta U, 1115- 
1116 (1832). (30) Curd, Bobiiuon, J. Chm. Bee. UN, 714-720, 1178-1179. 

(31) Pilofy, Ber. 63, 4W (1910). (32) IWedman, Sparka, Adame, J. An. Chm. Bee. tt, 2263 
(1837). (33) Blaiae, Bidi. eoc. dim. (4) 17, 426 (1915). 


8:7600 S-CHLORO-SpS-DIMEnmABTANE CiHiiCI BeiLI-lffl 

(Dimethyl-iaopropyl-curbinyl ohloride) CH| CH) Ii— 

CHr-ll! Q-CHi 

■ i. 

B.P. 118’ (1) 

117-119° (2) D? = 0.8769 (2) 

118° at 743 mm. (3) 

68° at U6 mm. (6) DL’ = 0.8784 (3) 


_ Note. Much confusion exists in the literature with refcrcnci*. to the relation between 
C and 3-Ghloro-2,2-diniethylbutanc (3:747e1) q.v. Hiocp the identity of the Utter has 
now been establislied, it is probable that the chloride obtained from 2,2<^mcthylhutanol-3 
(Ur-butyl-methyl-carbinol) (“piuacolyl alcohor') (1:6186) is C. In view, however, of 
modem appreciation of the rearrangements frequently ocourring during the formation of 
alky] clilorides with HCl, the iiomogeneity of all recorded samples of C should be taken 
with reserve. 

[For prepn. of C from 2,3-dimcthylbutanol-2 (1:6187) with HCl gas (4), with 40% 
HCl (4|, or with AcCl (4)^ or from 2,8-dimethylbutaDQl-2 (1:6187) with HGl gas (5|, see 
indie, refs.; for formn. of C from 2,3-dimetliylbutane (di-isopropyl) (1:8515) with CU |1) 
or from 2,8-dimetliylbutenfv-2 (tetramethylethylene) (1 : 8290) witli HCl see (3); for formn. 
of C (23% yield) from fer-butyl chloride (3:7045) + 2,3-dimethylbutHne (1:8515) on 
shaking yi minute with AlCln see (6).| 

0 Dlmethyl-iBopropyl-icetainide; m.p. 128° (7), 125-12^ (6|. [From C via conversiem 
to RMgCl, carbouation to dimethyl-isopropyl-acetic acid, nod oonveraion of latter 
to amide (6) (7).j 



WB6 UQraOS WITH J)f < 1.18 

O UJ>niMn«-l,»4bMtfi^lMM: iii.p. 173-174* oot. (ft), 166-llH* W, 

C with Bi) (ft).] 

l:NN(l)aav«,A«r. 7, 053 (1874); Bar. ft, 38 (1873). (3) AmAu, Bar. ftl. 180S (1808). (8} 

Pavlor, Aim. Ui^ 124 (J870). (4) Homy, Baa. tm. aMm. If, 147 (1906). (5) VUtmon, 
Batfaiaak, J. Am. Cbm. Baa. fti, 1107-1108 (1933). (b) Bartlett. Coodon, Behiirider, /. Am. 
Cbm. Baa. N, 1533, 1537 (1944). (7) WUtimire, UuiUin, J. Am. Cbm. Bae. fti, 3735 (Uftft), 
|8) Gniae, Ipatieff, J. Org. Cbm. 8, 440-441 (1943). 

3’. 7603 rf,I-o-METHTL-n^irm.YL CHLORIDB H CiH«OCl BdL 11-806 
(Ethyl-metliyl-aoetyl chloride) J Hi— 

cHj-CHi-c — c=o iKsro) 

(!:Hi (3 

B.P. llB.0-11 B.a‘ It 781 mm. (1) = O.BOl 7(1) nff - 1.41686 (1) 

115.8-116.6° (2) 

115-116° |3) 

(The dextrarotatoty foim of C, b.p. 119-120°, = 0.990, n^i ‘ - 1.4177, hm ako 

been reported |4).| 

[For prepn. of C from ri,^2-methylbutanuic acid-1 (1 : 1105) with SOCU see U)*l 
[For acin. of PCI5 on C nee (5).] 

C with K ethyl-methyl-Aoetate yields (61 corrcsp. anliydride, b.p. 103-104*’ at 17 mm. 

C on hydrolyBiB yields d,fHethyl-methyl-aoetic acid (1:1105) (for the amide, anilide, 
}>-toluidide, and other derivs. corresp. to C bcd l:li05j. 

I:7M (l| Laimu, Ber. 71, 1049 (1937). (2) Kuhlrbusch, Fongrata, Z, pkymk, Chm. B*BI, 
392 (1933). (3) Rupe, Ann, 369, 33S (1909). (4) Kenyon, FhOlipa, Pittman, J. Chem, Site* 
IM, 1080. |6| von Braun, Justes, MUnoh, Ann. 463, 146-147 (1927). (6) Verkade, Bee. (nw. 
ehxm, 36, 203 (1916). 

3:7605 8-CHLORO-2,4-DIMETmPENTENE-2 CtHuCI Beil.I-S31 

CH| Chi Ii- 

I 

Cl 

B.P. 116-1*0° (1) BJ - 0.9513 (1) 

[For prepn. of C from 2,4^limpthylpeBtBnone-!( (di-isopropyl ketone) (iaobtttynine) 
(1:5433) with pa, see (1).| 

C with ale. KOH ipvps (1) 2,4.difflpthylpc>ntadi(!ne-2,3 (letramethylallene) |BeiL 1-258, 
Ii-(121)|, )i,p. 70° (1), 88.5° at 783 mm. [Bed. Ii-(12l)l. 

l;7Ni (I) Henry. Bar. 8, 400 (1875). 


3; 7610 S^.DICHLORO-S,4-DlMETHVU>EllTA]fE CtHuOi 

CH, a CH, 
CHa-(*) (!v-C-CH, 

A dll 


Beil. I - 156 

Ii- 


B.P. 116-1*0° aL dec. (1) 


B* - 0.6513 (1) 





UM 


\JFat pfifm- of C bom 2j4HdiiD0lMpQii^ (dhtefttopil ketae) (1:001) with 

C on dutiBationdoBn 1 HQ yidding (1) a chloroolefin CtBuQ (rf undniemimed iWwh 
tore, but presumably MiloiD*2,4diiimthylp^ 
fl on htg. with ale. KOH loaes 2 HQ yidding (1) a hydroeaibcm G7H11, b.p. 70”| regudad 
a) as 2,4<limethylpmitadwnB^»3 [BdL 1-258, 1|-(121)]. 

8:mf ID Henry, H<r. B, 400 (1875). 


8:7«U 

.dichlorobhtahe 


CiHgOi 


Bill. I - 110 

(di^^ButylBiiB dichlaiidB) CHi-GH-CH-^CHi 



li-( 38) 





h hi 




!■-( 88) 

&P. 









IIB-MO’ 

at 

760 mm, 

(1) 


1.1063 

(4) 


1.4411 (4) 

119.5* 

at 

TOO mm. 

<2H3) 


1.1061 

(2) 


1.4410 (4| 

117.10* 

It 

746 mm. 

|4| 





1.4400 (4) 

58.0-53.5* 

at 

81mm. 

(SI 





1.4405 (4) 

58.1-53.4* 

it 

60 mm. 

(41 





1.4404 (4| 

58.16* 

at 

60 mm. 

(41 





1.4408 (4) 

58.0-58.4* 

at 

60 mm. 

(41 





1.4400 (4) 

58.0-8S.S* 

at 

60 mm. 

(4) 

Di» 

- 1.1183 

(2) 

"D* 


88.7-53.8* 

at 

60 mm. 

(4) 




1.4458 (2| 


[&B dm fMi(h2,MicUcn'ob^ (3:7580).] 

Note that oonatants on the products of other workere ( 6 ) (7) ( 8 ) (9) (sinoB they worn 
almoat oertainly mixte. of C with its mem isomer) are not included above. 

[For prepn. of C from cu-butene-2 with Q| in light (80.6% yidd (4)) (5| cf. |7) see indie, 
refs.; for foimn. of C from d,2-eryfAro-3-chlorobutBnDl-2 (3:8004) or from (+) 3-chloro- 
butaiiol -2 with PCb or with 8 OCI 1 + pyiidine see (4); for fonxm. of t from (+) f5feo-3- 
cddDrobutBnol-2 (3:8002) with SOCJli see (4).] 

[For prepn. of ordinary samples of C (probably contg. more or less mem-2, 3 -dichloro- 
butaoe (3:7680)) see the following: for prepn. of ord. C from butenB -2 with Cli ( 8 ) |B) 
(10) (111 at -lO** (00% yield |12|), at -ir in dark (13|, or at in dark (89-02% 
yidd |14|), or with Cli + aq. (15) see indie, refs.; for fonnn. of C from l-chlorobutane 
(8:7160) with SbQi on wanning see ( 6 ) (7|; from 2 -chlorobutBiie (3:7126) with Q| in 
light see (3).] 

[For equilibrium consts. of system C + aq., 3-chlorobutBiiol-2 (3:8000) + aq., end 
ternaiy ^^m C + 3-chlorobutanal-2 + aq- Bee (16); for uses of C as industrial solvent 
see (14).] 

jjS with Qi (dight excess) in dark at -17" gives (13) 36.5% 1,2,3-trichbrobutBiie 
(8:5036) + 18% 2,2,3-trichlorobutane (3:6680).] 

lO with alo. KOH (1 mole + 25% excess) refliued for 3 days loses 1 HQ giving ( 2 ) (3) 
a asixt, of cm -h trams 2-chlorDbubene-2 (3:7106); note, however, that under certain oondi- 
tkms C with NaOEt not only loses 1 HQ but involves a reaction of the second halogen 
atom with a second mole of NaOEt thus yidding (17) ethyl a,^Hlimethylvmyl ether (2- 
ethinybuteiie- 2 ) (acoompsnied by some butyiie -2 (dimethyiaoeVlcDe)). with excess 
sle. KOH, sodarlime, or diethylaniline (18), or C with aq. vapor at 200-600” over silica 
|el]+ eat. (19) (20), loses 2 motes HQ yielding (36-88% ( 2 D|) butadienB- 1,3 (aocompaiiied 
by 21-25% 2 -Ghlorobateiie -2 (3:7105) ( 20 ) and 6 - 8 % ethyl methyl ketone (1 :0406) (20)); 





im uqoitw ima 

note tint te AMM(rf WMW npor u tin iMt IRVOM d yiMi 
+ linlM»4 -G <nw BaChat aoa-aoO' {M)or with iq. •&. at dk^wdi 
•t US-SBO* (95) lotea 1 HO givini 9HsUon>lniteB»4 (8:7106).] 

1C it «( (8) liydnlTHd by boai. aq. E|C()i, but C wilb aq. Ofe(()H)i at 75' (81) or 
■q, NaiCX^ + NaH(X)i under pra. (22) cf. (28) yialda butaaBdiaM;8 (^oma 9<cUiMh 
bateB»2 (8:7105) and etbjd metbyl ketone (1:5405) aln beii«fbinBd (22)).] 

(C with ]>>tduidine (6 molea) at 180-140* for 80 bit. givea (10yd,Wf^8-^t]Hnibd^}- 
batane, m-p. 62-08°, + mea»4u-2,!^(di-p>tolylaiiuno)butane, ntp. 87-68*, + 
trimetby la e rid in e , m.p. 183-184°; on non protraeted btg. or at bl|^ teopai^uia tbt 
pwda. an aamly or even eaduaiTely 2,7,0-tiimetbybunidine and di<p-to)yiaBUMia>p. 
(ftom tbe leagant) (10).] 

I:7IU (1) Thumennaiie. AiU. ue. Mm. BOg. 88, 604 (1037). (3) Navaa, AdL an. ddm. W. 
4U-44S (1030). (3) Tiahuhenko, Churbakov, J. Qmi. Chun. (DASJt.) 7, M8-6a0 (IMDl 
CM. 1017. U 372; CjL. II, 6754 (1037). (4) Luoai, Ouuld, J. Am. Ctoa. Boe. U, 3841-6845 
(1041). (6) Tauien, Murray. Oavtland, J. Am. Ch$m. Boe. II, 1131-1133 (1043). (5) Maoaa, 
MUlar, J. pnki. Chm. ^) 41, IBB (1003). (7) Kahnveo, Kohlraunh, Z. pkyiik Cbm, 

11 (1040). (8) Shaabiikov, J. Bun. Phy§.-Chm. Bee. H. 600 (1886). (0) Briiur, BtOM, 
daLuaena, Bab. CMm. Acta 7, 374-376 (1034). (10) Mnrcaa, Hickbibottoni, /. Chm, Bte. 
m, 07-106 (1033). 

(11) Buya, Edwatda (to fiball Devdopmant Co.), UZ. 3,000,231. Nor. 16, 1037; Cant. flU, 
1 3387; C.A. n, 100 (1038). (12) Batalin, Upyuinov, AiiM. iCoucMb 5, No. 6, 8-16 (1089: 
Cant. Ull, U 8357; C.A. 31, 6701 (1036). (13) Ttahehanko, Cfaurbahov, J. Orn. CAam. (I/JIBJL) 
h, 1553-1568 (1036); Cant. 1017, 1 3786; C.A. II, 2166 (1037). (14) Likboaheraloy, DlitanT. 
BhaUeva, /. Chen. InB. (Maseoia) 13, 705-700 (1035); Cant. UN, I 33n; C.A. M, 8174 (IMA. 

(15) Batalin, Coiyumov, J. Oen. Chan. (UBBM.) 4, 871-874 (1035); C.A. M, 3147 (1035). 

(16) Bnahmaldn, Ool’dman, Kuchinakaya, Biatat. Xauehuh 4, No. 1, 33-36 (1035); Cant, im 
1 1131; C.A. 30, 4248 (1036). (17) I.6., Brit. 332.606, Au|. 21, 1030; Cant. IM, U 3573; 
Aench 684,722, June 30, 1030; Cant. IIH, II 2841; Frandi 88,010, Aug. 10, 1081; Cant. UU, 
I 1438. (18) Mattbewa, Stranae, Bliaa, Auatrian 82,804, Fab. 25, 1031: Cant. llOl, IV 517. 
(10) TIahdwnko, Churbakov, Buaa. 62,023, Oct. 31. 1037; Cant. UN, U 1127; C.A. 84, 1186 
(1040). (20) Gutnar, Tiahehaoko, J. Can. CAam. (UBJ.B.) i, 1730-1735 (1039; Cant. IflV, 
1 3786; C.A. II, 4286 (1037). 

(21) (Bum. Fabnk Soherini, Ctar. 246,672, May 6, 1012; Cant. 1012, 1 1874. (22) Gutnar, 
BhcUgal'akaya, J. Oen. Chen. (C.BZ.B.) 7, 1315-1320 (1037); Cant. 1118, 1 561; CXIl, U80 
(1937). (23) TiBbchBnho. J. Oen. CAam. (C.B.5J!.) 0, 1380-1388 (1030); CU. M, 1611 (1049. 
(34) Caaa, Levina (to do Font Co.), UZ. 2,323,226, June 30. 1043; C.A. 18, 110 (1044). (25) 
Can. Levina (to du Font Co.), Brit 640,700, Dee 8, 1042, C.A. 18, 766 (1044). 

3:7690 l-CHLOROHEZBKB-S CiHuGl ML8JI.il 

(y(m-nupyl)Bllyl chloride) Cl 

CH|.C%.C!Hi.CHf-CH.(!;H| 

B.P. 190-198* tt 751 nm. (1) 

49-64* at 40 mm. (1) 

Two geom. stereduonien of C are poaublei but mdy one ia yet fecogniied. F^rthenaanre 
C by virtue of allyUc tranapoeition would ba expected to be in equilibrium with ita flymonio 
iaoBiBr S-chlorohexene-l (a-(n-prQpyl)e%l boride). The material reported fay (1) 
WBB regarded aa C; the isomer appean to be as yet unrecorded; however, see 8:9831 
[For prepn. of C from hexen-l-bl-3 (Beil. Ir (4B5)] with PCIb in CiBs see |1).] 

[For reaetn. of C with sodium phenate in ale. see |1).] 

C on cat. hydrogenation gives l^shiorohexane (3:7955), b.pa 126-127” (ll* 

C on hydrdyBis with hot aqueous 10 ^ NaOH for 2H bn- yidds (1) hexen-l-di^ h.p. 
64-5r at 20 mm., ngf - 1-4485 (1). 

UN (1) Huid, IfcNimm. J. im. Cbsm. Mb 164B-1M9 (1082). 


I:' 





SnaSION B, 8BCX10N 8 


1018 


St f 888 a^CBLOIM»rHnACBTATB 


H GiHKMa 

CH|.(l:.O.OO.CH| 


Bifl. 11*188 
lIi-( «) 


BJ. 181.8‘ at T«6 nun. (iL dec.) (1) Bi{ - 1.114 (1) 

118-180° at TAD nun. (2) 

118-181* at 740 nun. |3) 

118-116° at TAD nun. (3) (4) 


Note that the Bame observers have noted (3| two dif. b.p.'a, vis., 1 10 - 121 ” and 113-116" 
both at 740 mm., on dif. prepns.; this anomaly is still unexplained. 

[Par prepn. of C (75% yield (5)) from paraldehyde (1:0170) + AcG (3:7065) + tnoe 
ZnQi see (5) | 1 ); from acetaldehyde ( 1 : 0100 ) + AcCl (3:7065) at 100 ° see ( 6 ); from vinyl 
acetate + liq. (3) or gas (7) HCl see (3| (7).] 

C on htg. with 0 . 02 % ZnCls at 80° yields acetaldehyde ( 1 : 0100 ) + AcCl (3:7065) + 
paraldehyde (1 : 0170) ( 8 ); C passed through a tube at 360-380°’'or over pumice at 250- 
300° yields acetaldehyde + acetyl chloride (9). 

C with aq. slowly hydrolyses in cold, more rapidly on warming, yielding acetaldehyde 
(1:0100), AcOH (1:1010), and HCl. [This hydrolysis is accelerated by trace of acid, 
e.g., AT/IO HQ (10).] 

1:706 (1| Franchimoni, /See. trav. ehim. 1, 245*246 (1882). (2| DescudA CmpL rend. lO, 
1568 (1901). <3) Gebauer-Fuelncgg, Moffett, J. Am. Chan. Soc. M, 2009 (1934). (4) Ulioh. 
Adsnu, J. Am. Chem. Soc. 41, 663 (1921). (5) Colonge, Mostafavi, BvU. aoc. chim. (5) i, 1485- 
1486 (1938). |6| Simpson, Ann. IM, 156>157 (1859). (7) Ger. 313.696. July 19. 1019; Cmi. 
mi, IV 664. (8) Brit. 329.721, June 17, 1930; Cenl. IM, II 1611. |9| Brit. 330.511, July 10. 
1980; Cent. 19M, II 2184. (10) Drushel, Bancroft. Am. J. ScL (4) 44, 376 (1917). 


3:7630 l-CHLOROHmNE4 Cl CsHnCl Beil. S.N. 11 

CH,.CH,.CHi.CHr-CB= (IsH 

BJ. 181-181.8° U) ^ =* a8B78 (1) ~ 1.A300 |1) 

[For forain. of C (together with other prods.) from either 3,3-dichloropropene-l (3:5140) 
nr 1,3-dichloropropene-l (3:5280) with n^^ropyl MgBr eee ( 1 ).] 

C does not react with NaOKt at 130° (1). 

C readily reacts with Na yielding ( 1 ) hexene -1 (1:8255), b.p. 64°. 

C adds Br 2 yielding (1) lj2-dibrom(Hl-chlorohexane, b.p. 107° at 13 mm., ^ 1.664, 
- 1.515 (1). 

I:7lli (1) Eirrmanu, Grard, Compt. rmd. 199, 876-877 (1930); Butt, soc, ehim. (4) 47, 843^7 
(1930). 


3:7640 4-CHL0R0BUTAN01IE-8 

09-Chloroethyl methyl 
ketone; l-chlorobutanone-S) 


B.P. 130-132° It 760 mm. (1) 
50-56° It 16 mm. (2) 
53-55° It 16 mm. ( 8 ) 
53° It 16 mm. (7) 
50° It 16 mm. (3) 
43-50° It 16 mm. (4) 


C 4 H 7 OCI 

CH|— C— CHj—CHa 

ii (ii 


[&( oil. 3-cMoro6ub»io?i«-2 (3 : 7698).] 


Bea. 1 - 670 

Ii- 

1>-(781) 



■ • ^mtti 


UQ0U3B vm If <IM 

liquid nith hint ud not duifmible odor. 

(For propo. rf C frooi motliyl vinyl ketone [Boa. 1-738. 1]-(871i), Ir(78e)] artd. it (f 
with HQ gu directly (67% yield 14)) or in CcHi coin. (S); (Imat noelyl ehloride (S:70B9) 
with ethylene -I- Aid, at O' (yielde: 33% (3|, 63% ( 6 )) cf . (2) or at 100’ and 50 atm. pram. 
(22|; from 4 «hlorobutBdi«iU 9 -l ,2 (3:7K5) by eat. hydntion with tone. HiSD, at — 6 * 
(yield 54% onide C ( 1 )); from ^-chloropropiGuyl ehloride (3:5690) with Zil(CHi)i (60% 
yield (7|); from butaool-l-ane'^ (r-keto-n-butyl Bloohel) by aaturation with HQ gm at 
0 “ eipee. in prea. of 5-10% AlCJa (63% yield | 8 )) see indio. refs.] — [Note that C is net 
formed by ehlorinatioD of ethyl methyl ketone (batanone- 2 ) ( 21 ).] 

C with hot aq. alk. or alk. carbonates gives only resins, but C on boilg. with dimethyl* 
aniline or better diethylaniline loses HGl giving (yields: 30% and 80%, respeetively 17^} 
methyl vinyl ketone (see above), b.p. 79-80“; note, however, that C on warming with ghs. 
KOH or quinoline loses both HCl and HjO yielding ( 4 ) a mixt. of dienes, b.p. 65-75”. 

[For behavior of potential C (mixt. of methyl vinyl ketone + HCl gas in CeHs) with 
ethylene glyool (1:6465) see (5); for reactn. of G with trimethylene glycol (1:6490) + 
K yielding r-hydroxypropyl y-keto^butyl ether see ( 3 ).] 

[C with d'naphthol (1:1540) in EtOH/KOEt at 0 “ for 3 days gives (59% yield f9)} 
l*(7-keio-n-butyl)naphthQl-2, cryst. from aq. ale., m.p. 88-89° (corresp. semicarbaiw, 
pale yel. pr. from MeOH, m.p. 179-180“ | 9 |).] 

|C with 2-methylcyclohexanone (1:5470) in EtOH/NaOEt (or sodium isopropylate/ 
isopropyl ale.) at 0“ for 18 hrs. gives (yields: 15% (LU), 10% (20)) 2-keto-10^in6thyl« 
2,3|4,5,6,7,8,10-octahydronaphthalene, b.p. 129-133“ at 12 mm., n” = 1.5250 (10).] 

[C with diethyl sodio-methylmalonate in ether tdvea ( 11 ) diethyl (methyl)- (r-keto-it- 
butyl )nialonate, b.p. 114-116° at 0.4 mm.; C with ethyl a-isopropylaeetoaoptate in EtOH/ 
NaOEt as directed yields (13) ethyl d-(l)}^-menthenune-3-carhoxylato-4.] 

|C with aniline + cone. HGl or 40% H 2 SO 4 htd. with niirobensene or HiAsOi yields 
(14) |G) lepidine (4-methylquinoline) [Beil. XX-395, XXli-(150)]; for corresp. reactn. 
with other amines sec (14) ( 6 ).] 

[C with l-aminoanthraquinone [Beil. XIV-177, XIVr(436)] in pyridine yields (15) 
]-(T-keUM 6 -butylamino)anthraquinonc, dark red cryst. which dye oellulose acetate.] 

[C with hydrasine hydrate in MeOH gives (80% yield (16)) (17) (19) by ring olosure 
S-methyl-A^-pyrasoline [Beil. XXlll^O], Uq., b.p. 56° at 1.5 mm. (IG), sol. aq. but forming 
the corresp. picrate, fl.PkOH, yel. ndls. from ale., m.p. 153° (16) (17) (19). — C in AcOH 
with methylhydrazine sulfate + NaOAc in aq. stixid 2 lirs. gives (18) 1,3-dimethyl-d^- 
pyrasoline, oil, which with ethereal picric acid gives the corresp. picrate, fi.PkOH, m.p. 
131.5-132.5° (18). — C with phenylhydrazine in ether gives (16) by ring closure 3-methyl- 
l-pheJiyl-A^yrasoline, ndls. from ether by addn. of pet. ether, m.p. 76-77“ (16).] 

[C with NHsOH.HCl + KiCOs in aq. MeOH htd. for a few minutes gives (20% yield 
(16)) by ring closure 3 -methyl-AMsoxasoline [Beil. XXV 11-1 2], oil, b.p. 60“ at 15 mm. (16).] 

0 l-Carbunido-S-methyl-A^-pyrszollne: ndls. from EtOAc, m.p. 167-168“ (IS), 107° 
(16). [Note that C with 1 equiv. semicarbazide HCl + NaOAc in aq. immediatBly 
ppts. the corresp. semicarbazone; this on htg. for 10 mtn. with strong aq. NaOAc 
(or C + semicarbazide HGl -j- strong NaOAc soln. hid. directly in dil. ale. (19)) 
loses HGl and ring-doses to the indicated deriv.] 

O l-Fhenyl-S-methyl-A^-pyrazoUne; ndls. from ether on addn. of pet. eth., m.p. 76-77* 
(16), 77 “ | 1 ). [fVom C in ether with phenylhydrazine, followed by neutralisation 
and drying with anhyd. KgGOi (16) ( 1 ); note that the presumably intermediate phenyl- 
hydrazone loses HGl and by ring closure gives the indicated deriv.] 

8:fMi (1) CsroBm-s, Bcrchet, Collins, J. Am. Chm. Soc. 64, 4070 (1032). (2) BehDallsr, 
ZGUner (to Sehering-Eahlbaum, A.G.). U.8. 1,737,203, Nov. 26, 1929; CerU. IM, U 1193; Brit. 





ixmsioK 8^ flDcnxHr 3 


{MMU, Fkb. u, l«Ki CM. nib 1 148. |8) IbQiniih BoIMm /. CIm. 3M 1^ 

4W. (4)3nlU^lBN«<r-4m.C»in.&H.lltlS7»-1880(lnl». <8) KShn, /. mU. CIm. 
m IN, US (1940). IS) Saw. Btiibia, Bn. M, 17 <1036). (7) BUiii, Uiira, AA m. 
Miii.(4)S,906-a70(1008}. <B)I)iooinbi, Comfit tmd. Ill, 1686-1687 (1081). (0) HoOnilliB, 
BeMMmi /. Ckm. See. UUi 888-680. (10) du FOo, MeQidlin, RobiuM. /. Chem, See. 
1117,68,68-60. 

(Ill Un, BoUnion, J. C\em. See. 1818, 3000. (12) TUi nfenmo dahtad. (16) Walkar, 
/. Olaiii. See. IW, 1686. (14) Sahariiw-Kalilbaum, A.G., Brit. 283^77, Manb 7, 1028; CM. 
UM, 1 1148. (16) I.G., Brit. 486,176, Juno 0, 1038; Aanoh 828481, May 20, 1038; CM WOi 
n 8466. (16) Main, BuB. aoe. eUn. (4) 8, 274^*270 (IHOQ. (17) Ftmidanbaii; BtoD, Aim. 
IHb 44 (1034). (16) von Auma, Hrimka, Am. 468^ 306 (1027). (lO) von Aumaii, Lufawii, 
far. II, 3848-2840 (1036). (20) Dteombt, Cmpt. rand. HI, 670-681 (1041); CM tHI, U 
f jiw. 

(3l) Fdntar, Fiara, J. CAam. Boe. 81, 600 (1008). (22) Fhdich, Wiaaaviah (to Standard Oil 
DnAopmant Co.), UB. 2,006,108, Jiua 26, 1036; CM 1811, 1 2827; C.A, H, 6467 (1086). 


l:76SO Ifl-DICHlOKOBUnin-l ca 

ghh!:-chJ:h 

it 


Cl C 4 H 1 CI 1 BbUi S.Nf 11 


Bf. 180-128* ( 1 ) - 1.180 ID - 1.464 ( 1 ) 

Mote. C by virtue of facile allylfie tnnBpaaition eaaily iaomeriKa to 1,1-diehlorobutene- 
2 (8;7S86) q.v. 

[Far prepn. of C from orotonaldehyde (1 :0150) with P(}1| see (1) (2); the resulting mizt. 
of C with its aynionic iaooer (l,lKliehlorobuteiie-2) (siqqNiBed by (2) to have been only 
the latter) hoe been eeparated by very preciae fnetnl. dietn. (1).] 

C with NaOEt yieldt (1) l4Uoro4«thosybutene-l, b.p. 132-133* at 760 mm., 64-56* 
at 46 mm., DiS - 0.060, ni} - 1.432 (1). 

C with NaOAc yieUa (1) l-chloro.8«eeto]qrbutene-l, b.p. 67-68’ at 16 mm,, - 
LOW, 11 ^ > 1.443 (1). [Note that erotylidene diaoetate (Iflnfiaaefan^butene-S), prepd. 
,(06% yield (3)) from orotonaldehyde (1:1050) irith AciO, gives (3) with dry HCl the 
isomerie Inddoro-l-aoetoxybutene-l, b.p. 64* at 13 mm., = 1.063, n? - 1.451 (3).] 


1:7611 (1) Eunnanii, Campt. rend. 116, 1228-1220 (1034). (2) KakuU, Ann. 161, 08-100 (1872). 
(8) Khtmanii, BuS. tee. Mm. (6) i, 017-018 (1088). 


8:71185 d,i-4-CHLOROHElEnE-l 
(Alyl-ethjd-esibinid ehloride) 


a CaBuQ 

CH|-CHr-(!M)Hi-CH=€H| 


i 


Bea.I-215 

I:- 

Ii- 


Bf. 120-128* dee. ( 1 ) 

(For prepn. of C from hexen-l-olA (aUyUethyl-caibinol) [Beil. 1-444] with FC1| see (1).] 
C with ide. KOH yields (1) heiBdien>l,3 [Bd. I>253], b.p, 72-74*. 

1:7661 (1) Fournier, AA aee. dUm. (3) 16, 402, 886 (ISOQ. 



m u^DiDi WITS «(iifr4)iM 

9!MI9 l4aL0M}44ISIHIL.l,|««l^^ CjlMXl 
C 9‘M(iti4i^iuUondij^ ”) opy i 

CHi-i 


KP. mo* (1) Df - l.lin5 U) tiS • 

Ooloriegi Bq.; C a boI. aq. to ntent of 3 q. in 100 g. aq. it 20 * ( 1 ). —C with aq. tatm 
a ooiut.4)oilg. m]3±._ (b.p. 89.8") contg. 74.4% 6 + 25.6% aq. (1). 

[For prepn. of C from l,3Hdichloropropaiid-2 (diolllor(> 4 B^but 7 l alqoluil} ( 8 ;MttS) 
with aq. Gb(OH)i (93% yield (1)) see | 1 | ( 2 ); from chloroBoetonB (8:5425) wittidamh 
methane in ether see (3}.| 

C with aq. eepeoially at elevated tempa.i or C Btimd for 8 hie. at 90-05* with aq.iO 0 nt|. 
0 . 1 % H 1 SO 4 until mixt. becomee homogeneoiU| gives (1) (4) (by hydration throag)k ziat; 
opening) 95% yidd (1) 3Hdiloro-2-methylpropiBnediol-l|2 (f-methsdl^lyeerol monacUovo- 
hydrin) (3:9190). [Note that alk. also oataiyies this hydration but reaots with the pndj 
[Note also that HCl may not be used sinoe it a^ to the qxmy ting yielding ( 8 ) l, 8 -diehlgkw> 
2-iiiethylpropBnol-2 (3:5977).] 

G ondiata.with 12% H 2 fi 04 at ord. press, yields (1 MB) quant. orinethylaaoUnC^Bidik- 
aeroldn^') [Bed. 1-731). 

C with cone. aq. NH 4 OH + alk. yields | 1 ) l,Miainino- 2 -m 0 thylpropaiibl -2 [Beil. lYr 
(739)]. 

1:7157 (1) Hearu, DeJong, Jnd. Eng. Chm. U, 94C-M3 (1941). (2) Grail. Hsanis (to BM 
Developineat Co.), U-B. 2,061,377. Nov. 17, 1936; CtnL 1117, 1 4802; C.A. H, 704 (1987). (3) 
Arndt, Amende, Ender, MnaUh. 69, 213 (1032) . (4) Groll, Hearne (to Shell Devsbpment Oo.), 
U.8. 2,086,077, July 6, 1937; Caii. 1117, II 2433; C.A. 81, 6813 (1937). (6) Grofl, Hearne (to 
Shell Devebpment Co.), U.B. 2,106,347, Jan. 25, 1938; Cmt, 1986, II 1676; C.A. 19, 2642-2548 
(1938). 


3:7060 d^-8-CH10R0-8-MElHTLPENTENB-l CsHua 
(cf-Ethyl-^-metbylallyl chloride) Cl G^8 

GH|.CH|— d) — 

A 

B.P. 120-194* (1) 


Ban. 8 J. 11 


Note. C by virtue of allylietnnBpasitiiin would be expected to be in aqiiilibrittmwia 
ite eynionie ieomer l-chloro-2-inethyIpenteno-2 (r-etbyl-^4ietliyUlyl ddortde). Tbe 
inaterial reported by (U wee iBprded ee Cj the ieomat uppeRiB to be BB yet nniuooidei 

IPor prepn. of C from Z-methyIp«nten-l-ol-3 by htg. with flOCl, + pyri(Bne it «* fw 
4hn. aee (l|.l 

C in MeOH refluxed 4 hn. with NeSCN givee (1) cMtbyl-^methylillyl ieothioeyenita, 
b.p. 190-200* at 760 mm., 76-00“ at 10 nun. (1). niiiii prod, witii eone. Hd90, nt 0* 
yielda 4<thyl-5,8^itmethyl-3-meroeptothiMolinB, edor eryet. bum ele., m.p. 116-118* (1).J 

1:7111 (l) Bnuon, EaatM, /. 4iii. CAnn. 5 k. M, 2013 (1987). 





DIVISION BBOnON a 


lOtt 


3:7089 tf^-MmOROBEIElIU 

(KiUyl hydnwhlaride) 


Cl GiHiia 

CHr-<!!-CH|.CHi.CH-CH| 


H 


ML 1 - 319 

Ii- 

Ii-(193) 


B.P. 131-129° at 710 nun. |U 
130-134° (2) 

64^° at m mm. ID 
43-49’ at 46nuiL(l| 
33-30° at M nun. (II 


0.8801(11 nff- 1.4370 (1) 

Eif ~ 0.0141 (1) tig = 1.4309 (1| 
n^- 1.4383 (1) 
DP - 0.0109 (2| ni,* 1.4390 (2) 


[He levoFatatfiry iBomeride of C has ebo been reported {3| from dextrorotatory hexen- 
l-d-S with PCIs in ^ther, b.p. 119-122'’ (3); oionolyaiB followed by treatment with Brz/aq. 
yields (3) levorotajwy y-chloro-n-valeric add.] 

[For prepn. of G from hexadiene-l,i!i (biallyl) (1:3045) by Bhaking at room temp, with 
5 voh. cone. HC3 for 120 hrs. see (1) (4) (yield of C is 23% aocompanied by 57% 1,5* 
diehlorohexane (3:9340) and other products (1)); for prepn. of C from hexen-l-ol-S [Beil. 
1-444] with PCIb in CHClj (30% yield + much resin (2|) see (2) (attempts to obt. C from 
this ale. with HQ gave (2) as a result of ring closure only 2,5-dimethyltetrahydrofuran 
[Beil. XVlI-14], b.p. 93*).] 

C on oxidn. with CrOs/HsSOi for 2^ hrs. at 90-95* gave (2) formic add [1 : 1005) but 
no allylaoetone. 

IrlW |l) Cortese, J. Am. Chm. 8oc. 53, 1519-1521 (1930). |2| Courtoi, Pieiron, Cmpl. 
rend. IH, 1057-1059 (1030). (3) Levene, Haller. /. Biol. Chem. H, 509 (1029). (4) Wurti, 
Ann. cAifn. (4) 3, 171 (1864). 


3 a 7670 S"CHLOROHEXAlfE (^sHuQ Belli SiNi 10 

(Bec.-(3)-Hexy] chloride; H 

■*>**»^^1'**' ch.ch„ch-<Uh..oh, 

I 

Cl 

Bf.l29° ' (1) iHo == 0.870 (2) = 1.4103 (2| 

59.6-60° at 86 nun. (2) 

[For prepn. of C from hexene.3 (1;R270) in CFICU hy ahakinK vitb «ono. HCl for 48 
hrs. (45% yield) (HCl gas in CHCla fails) sec (2) (fur study of rate of reaction in various 
solvents see (4)); from hexanol-3 (1 :6203) in ether + HQ gas for 5 days see |1|; for formn. 
of C (together with other products) from rcactn. of 2H!thvlbutanol-l (1 :6223) with HQ + 
ZnCl2see(3).] 

C with Mg in dry ether gives BMgCl which with Oi yields (3| hexanol-3 (1:6203); 
this ale. upon oxidn. with CiOi/HbSOi yields (3) hexanonp-3 (2,44initrnphenylhydrasone, 
m.p. 146.^148.5* |3);semicarbazonep m.p. 110.5-111.5* |3|). 

t:Wl (1) Lagerev, Shadmanov, Trudu UebeAekego Goeudarst. Univ, I, 80-01 (1930); C.A. 15, 
2120 (1041). (2) Bpiegler, Tinker, J. Am. Chm. 8oc. 11 , 942 (1939). (3) Whitmore. Kamati, 
/. Am. Chm- Soe. 11, 2535 (1038). (4) O'Connor, Baldinger, Vogt, Hennion, J. Am. Chm. Sk, 
•1, 1455 (1039). 
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UQUIDS WITH or < m 


»:7»7S 

diM-CHLOROHEXBIVE-8 

a G^iiO 



(a-Ethyt-raethylaJlyl chloride; 
o-ethylcrolyl chloride] 

CH^C^-(LcHaCH.CHi 

A 

Ii- 






laS-tM* It 760 mm., 

d. dec. (1| 


1-dSBB 14} 

ias-130° dec. 

(2) (3) 

i)S - 0.B14B (6) 

78-70“ 

it 136 mm. 

(4) 

»>!? 

14400 (1) 

60-67° 

at 110 mm. 

|3> 

1.488B (5) 

68-67° 

at 110 mm. 

(2) 


14SBII (5) 

65-70° 

at 110 mm. 

(3| 



88-43° 

It 80 mm. 

|6) 



30° 

■t 13 mm. 

(11 



30° 

at 10 mm. 

(7) 




Note. The poBBibility that C may by Tirtue of allylic tronapoeitioii exist or noot in 
the form of its as yet unisolated nynianie isomer 2-chlorohexene-3 (T-ethyi-o-meti^Ulyl 
chloride) ahould.not be overlooked. 

(For prepn. of 0 from hexRn-2-ol4 (oe-ethyl-Y-methylallyl alcohol) (1) [Beil. h44S\ 
with dry HCl gu at 0° (5) (81% yield (2)), with cone. aq. HQ (7), with PCU |6) (6) (54% 
yield (8|)| or with SClGla in ether + quinoline at 0° (1) see indie, refs.] 

C is readily hydrolysed: G on shaking with aq. at 15” is 81% hydrolysed in 48 hm.; 
100% in 90 min. at 40° (2). — C urith 2^ pta. aq. + 1 pt. CaCOi stood 3 days gives in 
good yield |]| 4^hlQrohexen-2-ol, b.p. 49-50° at 12 mm. (1) [acid phthalate, m.p. 52-83° 
(1); p-nitrobensoate, m.p. 35-37° |1|; iV-(p-xcnyl)carbamate, m.p. 102° (1)]. 

C on litg. in s.t at 120° with M^H/KQH gives (3) 4-methoxyhexcne-2, b.p. 110^113° 
(3). 

[For reactn. of C with phrnid + K 2 CX )3 in aoetnnp spp |8) (5|; for extension to many 
phenols see (6); for reactn. of C with diethylsodiomalonate see (4); for reactn. of C with 
NHs or amines sec |0|.] 

0 on oxidn. with CK)a/H 2 S 04 at 40° gives (.*15% yield (2)) hpxen-2-one-4, b.p. 137- 
140° (2) |2,4-dinitrophcnyIhydrazone, m.p. lOO-lOr (2).] 

3:7175 (1) Airs, Balfe, Rensron, J. Chem. Soc. 1942, 24-2G. (2) Cmirtot, Pierron, ByU. wot. 
rhim. (4) 45, 290-':i91 (1929). (;i| Heif. Bvr. 39, ]6U:M5U4 (1906) ; 41, 2742 (1908). (4) Sbonls, 
Waldo. J. Am. Chm. Soc. 66, 4649-4652 (1953). (5) Bmith, UiiRiuule, LauRr, Leekley, J. Am, 
Chem. Soc. 61, 3080 (19.3.9). (6} Hurd, Putorbaugh. •/. Org. Chem. 2, 381-386 (1937). (7| 
Boettcher (to I.O.), Ger. 513,364, Nov. 26, 1930; Cent. 1931, I 1007; C.A. 26, 1260 (1031). (8) 
Hurd, Cohen, J. Am. Chem. Soc. 63, 1917-1922 (1931). (9) Boettcher (to I.GOi Ger. 487, TOT, 
Dec. 16. 1929; Cent. 1939, 1 1050. 




smSiMIsWSf 




Odo^m Hq. irith ant dtesreeabto od». 

i (For pvfOi of C from butone-l with Gh in aq. (6|, in OCU^2|p or atolovnted temp, end 
pmi. in pm. of GaCli + other oai (8) (some Ip2p3-tri6h]i)rabutaiifi (3:8835) » alio fanned 
(S|) M indie, refe.; for prepn. of C from Inddorobutane (3:7100) with Gi in Bunlight or 
iLv. light (other ieomen are elao formed) see (9) (10) (11) (4) (7| (other isomen sie elwgya 
(onnedy and yield of 6 is about 17% (7)) m indie, refs.; for foimn. of C from 2-chlorobutane 
(3:7125) with Gi in light see (0).] 

[C wiA G| at -17^ in dark gives (12) 1,2,3-trichlorobutane (3:5936) as main product.] 
jC is not hydrolysed by boilg. aq. EaCJOi (0) but on htg. with excess 7-15% aq. NaHCX)i 
+ Na|CX)| at 135-106” under press, for 1-6 hie. gives (13) butanediol-1,2 [Beil. 1-477, 
Ir (545)] + 2-ehlorobutene-2 (3:7105) + ethyl methyl ketone (1 : 5405) + mixt. of buten- 
1-01-3 and buten-2-ol-l.] 

[G passed as vapor over heated aoda-hme as directed (9) (4) (10) (11), or C + aq. vapor 
at 200-500° over silica gel + cat. (14), gives (24.8% yield (9)) but^ene-1,3 (divinyl) 
[Bed. 1-249, 11.(107), l2-(224)].] 

[C with ale. KOH (1 mole + 26% excess) refluxed 3 days gives a mixt. contg. (2) of. (1B| 
3-i^orobutene-l (3:7075) + cis-l-chlorobutene-l (3:7110) + Irans-l-chlorobutene-l 
(3:7110); note that by this method no butyne-l is formed (15) and can be obtd. from 
C + ale. KOH only by very drastic treatment, e.g., htg. in s.t. at 130-135° for 16-20 fan. 

«16M 

[For reaotn. of C with phenylacetonitrile (bensyl cyanide) -|- NaNH 2 in liq. NH| giving 
(40% yield (18)) l-Gyano-2-ethyl-l-phenyloyclopiopane, b.p. 93^° at 1 mm., « 
0.9921, « 1.52457, see (16); for oondens. of C with diphenyl ether (1:7125) + AlGi 
aee (17).] 

8:1IBI (1) TiniiDormBiiB, Bull. loe. cKim. Bdl- U, 504 (1927). (2) Naves, Butt. roc. c5tm. BOg- 
U, 435-440 (1930). (3) Kahovoc, Kohlrausoh, Z. pKynk. Chm. B-48. 9 (1940). (4) Perkin, 
J. Boe. Chm. Ind. », 616-624 (1012): Cent 1112, 11 1210-1212. (5) de MontmoUin, MatUe, 
Sd$. CMm. Ada 1, 106-108 (1024). (6) TidtoheidEO, Churbaknv, J, Om. Chmi. (I7.S.5.A.) 7, 
003-066 (1037); Cent. IMT, 11 372; CU. H, 0754 (1037). (7) Tididiniko, Churbakov, /. Gen. 
Chm. {V.B.S.R.) 7, 893-006 (1037); Cent. IMS, U 2576; CJL. II, 5766 (1037). (B) Huy., 
Edwvd. (to Shdl Dmlopmoit Co.), U.9. 2,090,231, Nor. 16, 1937; Cent. UM, 1 8887; C.A. H, 
lOO (1088). (9) Muakat, Northrup, J. Am. Chm. Soe. St, 4043-4044, 4050-4063 (1030). (10) 
Mii^t (to dn Pont Co.), U.B. 2,038,593, April 28, 1030; CmL IIM, 11 3368; CA. M, 3012 (1036). 

(Ill Moakot (to du Pont Co.), U.6. 2,070,609, Fab. 16, 1037; Cent. OKI, U 2607; CA. tl, 
2230 (1087). (12) Tidudranko, Cburbnkov, J. Om. Chm. IV.SM.11.), 0, 1658-1568 (1030); 
Cnt. IHT, 1 3786; C.A. 31, 2105 (1037). (13) DobtyuBUi, Guinn', Bbchigd'Aaya, J. Ben. 
Chm. {VMM.H.) 7, 1316-1320 (1037) ; Cent. UK, 1 661 ; C.A. II, 6180 (1037). (14) Tidiobenkg, 
Cburbobor, ByniuatHV, Biua. 62,023, Out. 31, 1937; Cent. UK, II 1127; C.A. U, 1336 (1040). 

(16) Sobjubno. Ber. 71, 673 (1988). (lo) Muiriy, Cloke, /. Am. Chm. Sec. K, 2010 (1036), 

(17) CobuMi, Hndln (to Dow Cbom. Qi.), n.8. 2,070,279, Mv 4. 1037; Cnri. Utl, D 1207. 

(18) Honiie, Binkamp, J. Am, Chm. Sac, 37, 1107 (1945). 


8:7686 I^-DICHLOROBUTERB-O C,H,Cb BoiL 1-808 

(Cratylidene (di)ohloride) CH,— C&wGH— GHGb 1|~ 

Ja- 

BJ. 1X4-188“ (1) Dil > 1.140 (1) fijj; - 1.406 (1) 

C by wirtUB of facile allylie tnmpoeition caaily uomeriiea to liSi^liohlonbuteiie-l 
( 3 : 7660 ) q.v. 

[For prepn. of C from cnitonaldehyde (1 : 0150 ) with PGb aee ( 1 ) ( 2 ); the reaulting mixt. 
of C with ita aynioniD iaomcr (1,3-dii^orobutenB-l) (auppoaed by ( 2 ) to have been only G) 
baa been aepaiated by very precise fractional distn. ( 1 ).] 



io« uqnme wimsr^tu 

C^lidaM diMrtiita (tan «nt(»ydd^rde (1:«80) + AbiO fa «B% yiaid 
m «itt ita' ROl taUan>l-aM*o]q()Mito^ b.p. «4* «t 13 nn., Iff - 1.083, iff » 
L451 (9^1 dirived from the oyidooio iiomer of C. 

SjTIBi (1) KimnBiiii, Cmpi. md, m, 122g-122Q (IM^. {2) lUaU, Arm, M, 96-100 0679, 
(8) Kfannaim. BuU. loc. dktm. (6) i, 017-018 (1036)i 


8:76B0 8,8-Dl(mOR04UllBTHnBDTEllB-l CiHaCb 

Cl CH| 

k 


BdLS.ir.1]; 


RP. 184-126" It 768 mm. (1) - 1.085 (1) nff « 1.4518 (1) 

55-57" tX 60iiim.|l) 

[For prepn. of G from 8-dibro-2-methylbutene-2 (3:7335) with di + NaHCO« At 0^ 
see (1) (yield 80% together with 10% 2,3|3-tiich]oro-2-methylbutaDe (3:4755), m.p. 
182-183" (1)).] 

C on htg. givea by allylic transposition l,3-dichloro-2-mBthylbutene-2 (3:8170) (1). 

lillN (1) Tuhchenko, J. Om, Chm. (17.3 Jit.) 8. 1232-1246 (1038); CmL WR U 4223;' 
C.i4. IS, 4100 (1030). 


3:7898 o-CROTOHOn, (mOSIDB 

CHr-C-H 

GiHiOa 

BdLn-411 

* 


II 

H-c-co.ca 


ni.(ioo) 

ifc-ooo) 

B.P. 136” 

U) 

i)f -1.030 

(8) 


184-136” 

(2) 




134-138° It TIB nm. (3) 

Iff -1.0008 

13) 


134-188” 

14) IS) 




134” 

16) 




133-134° 

(7) 

- L0888 

(9) nb^' 

-1.48001 (9) 

133.6-133.6° 

18) 




34-36° It Um 

iil(3) 





The name «srotonoyl chloride is employed to aroid possible'confusion with 1-ohlorobufteim* 
2 (3:7205) often designated aa crotonyl chloride because of its relBtionship to erotonyl 
alcohol (buten-2-ol-l). 

[For prepn. of G from cHvotonic acid (1:0425) with SOCI 2 (yield: 05% (5), 86% (11)] 
10) |B) (10) in pet. ether (80% yield (2)), or with PGls (84% yield |3)) (7) (4), orwith 
PCU (12), or with bensoyl chloride (3:6240) (yield; 72-80% (13)) see indie, refs.; for 
prepn. of C from NaA with PC1| + POGlg (1), with FCls in ether (26% yield (14)), or with 
POGh (9) see indie, refs.; for prepn. of C by distn. of isocrotonyl chloride see (12).] 

G with EtOH yields (4) (by addn. of the resultant HGl) ethyl 5<dilon>^utyi«te 
(3:8373). 

[C on htg. with NaA (3) or with Et|N + CsHs in the ooU (15) giyes (81% yield (3)) 
crotonie anhydride (1:1155), b.p. 248”.] 

(For reactn. of G with methyl diasoaoetate see (2), with NaNi see (6).] 

[C with AlCli 4- GsHo in CSf in light gives (61% yield (11)) (1) both phenyl pvopenyl 
ketone (BeH. VII-36B, Vlli-(194)], b.p. 135-140" at 20 mm. (1), 90-66" at 2 mm. (11), 
iifi - 1.5475 (11) (ooireep. l,3-diphenyl-54nethylpyta8olme from ketone with phenyl- 



ac7Ma-a:7nft 
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hydruuie, n.p. lOB"* (1)), and ^phenyl-ii^butyroplieDoiie (l,MiphenylbutBiione-l) [Beil. 
Vll^SS], m.p. 74^ |1) (11). — For reactn. of 0 with Aids + p-xylene |16), mentyleoe (11), 
Msenaphthene (17), Bniede (18), methyl p4(ilyl ether (7), methyl a,S-diiii6thylphen:^ 
ether (19) see indie, refe.] 

6 on hydiolyBiB with aq. yields a-crotonic acid (1 : 0425), m.p. 72'*; for the amide, anilide, 
p4oluidi^, and other derive, corresp. to C see 1: 0425. 

S:7M (1) Kohler, Am. C/iem. J. 42, 995-396 (1909). (2) Staudinger, Becker, Hiriel, Ber. 48, 
1991 (1916). (3) Luniak, Ber. 41, 915-916 (1909). (4) Henry, BvU. acad. ivy. Bdg. (3) M, 
42 (1898); Cmi. 1888, II 663. (5) Maum, Bid. Sae. Chim. Bomdnia, 18, 97-115 (1928); Cent 
1818, I 2161; C.A. 21, 2697 (1929). (6) JimcB. Maaon, J. Am. CKm. Bor. 48, 2533 (1927). 
(7) von Auwere, Ann. 421, 30-36 (1921). (8) Kuhlrauach, Pongraii, Z. phyaik. Chm. B-27, 
193 (1934). (9) von Auwero, Schmidt, Ber. 41, 474 (1913). (10) Kulm, F. Kohler, L. K5hler, 
Z. pkynol. Chan. 247, 197-219 (1937); C'mf. 1127, II 2391; C.A. U. 6264 (1937). 

(11) Fuaoo, Christ, Whitman, J. Am. Chm, Bor. 68, 2450-24^ (1936). (12) von Auwers, 
SpMB. Ber. 14, 191-192 (1901). (13) Brown. J. An. Chm. 8oe. 12, 1325-1328 (1938). (14) 
Rttpe, Schaerer, Bd«. CAim. Acta 8, 863 (1925). (15) Wedekind, Ann. 178, 288 (1910). (16) 
von Auwere, Bisse, Ann. 582, 291-292 (1933). (17) FiMer, Herahberg, J. Am. Chm. Soc. II, 
1280 (1939). (18) von Auwers, Ann. 422, 150 (1924). (19) Ref. 7. pp. 97-100. 


8:769S 5-CHLORO-8-METHYLPBNTA1I1 CeHuCl Beil. I- 

(laohexyl chloride) Cl CH| Ii-(53) 


Bf. US-IM' at T61 mm. {1| 

[For prepn. of C from ^-(bensoyOiBohexylamiDP with POU fullnwed by aq. see (1).] 

C on htg. in ale. with diethyl sodiomalonate in a s.t. at 100” for 4 his. gives an ester 
from which 2-methyloctanoic ucid-8, b.p. abt. 230”, was obtd. by conventional methiids (1 ). 

l:7lli (1) Clarke, J. Chem. 8oc. 112, 1699 (1913). 


3:7715 2-CHLOROHEXANE 

(see.-(2)-Hexyl 
chloride; n-butyl- 
methyl-carbinyl chloride) 


CJIuCl 

H 




I 

Cl 


Beil. I • 144 

Ii-( «*J 


Bf. las-isr* ID = O.S6»4 (3) - 1 . 4149 13) 

193-186' |2) 

199.5° at 7M mm. (3| Ai* ^ O.B769 (3) 

01” at 100 nun. (3) 


[For prepn* of C from corresp. ale. hexanol-2 (1:6210) with cone. HCl at 125” (00% 
yield (3)) or cone. HCl (1 ) (2) see indie, refs.; for formn. of C (together with other producta) 
from reaction of S-ethylbutanol-l (1:6223) with cone. HCl + ZnCli see (4).] 

C on passing over Pyrez glass or unglazed porcelain at 160°^" loses HCl (6). 

[For study of rate of reaction with K1 in acetone see (2).| 

C with Mg in dry ether gives RMgQ; upon treatment with oxygen this gives (4) hexaool- 
2 (1:6210) q.Y. 

0 n-Butyi-melliyl-acet-iiiiUde: m.p. 91-92” u.c. (1). [From C via oonvenion to 
RMgO and reaction with phenyl iaooyanate (1).] 





m 


UQcasB ims isf < m 


•inu jl} UiMUnraod. Otb, J. Am, dim. M, 2119 a«M). M GMWt, Httwjr. X Jm. 
Chm- Soe. U, 485 (UM). (8) Zilbilia, FnemLddi, J. Jhtw. See. lib UOI^Un 

(1908); CmI. 1N8« 1 1854. (4) Whitman, Kvimt*. J. Am. Ohm. See. H, 2536 (1M8). (5| 
Foni^nr, Ctaniar, /. .4m. CAwi. U, 1721 (1921). 


8:7780 a^THILBOm (mOBlDB H CVHiiQ BiiL8.ir.tO 

(l-CUaro-8«Ui]rlbutMie; I 

3-(ohlonnnetbyl)pentue) CH|.CHr-C-CHja 

c%-c;Hi 

B.P. in = 0.8914 12) nS- 1.4980 (2) 

88” at 385 mm. |2| 

[For prepn. of C from 2-ethylbutano1-1 (1:6223) with SOCls + pyridine (82% yidd) 
see (2); with 45 % HQ in s.t. at 100* (11% yield) sec (!)• [Note that 2-ethylbutiiifil 
(1 : ^3) with cone. HQ + ZnQ2 gives |2) by rearr. of the carbon chain 7 different nhloio- 
hexanee.) 

C on shaking at 79 - 87 * for 7 hrs. with oonis. HQ + ZnQi rcarrani^ in part to a mizt. 
of other hexyl halides (2). 

C with Mg in dry ether gives RMgQ; upon treatment with oxygen this yields (2) 2- 
ethylbutanol-1 (1:6223) q.v. 

(B ^-EfhylvalenniUde: m.p. 83-84* (2|. [From C via conversion to RMgQ and in- 
action with phenyl isocyanate; so prepared, m.p. 80.5-81.5* (2).] 

8:7721 HI Fourneau. Matti, /. pharm. ckim. (8) 14, 513 522 (1931); Cfnt. INt. I 2587. |2> 
Whitmore, Kumat., J. Am. Chem. Sec. 99, 2533 2530 (1933). 


3:7725 tf,I-4-(mORO-8,4-DIlfBTHyU>ERTEnB-l CrHjK:! Bd.I-220 

Cl Ii- 

CHr-i-CHr-C^CH, ^ 


B.P. 126-123" (1) 

45-48° at 40 mm. (1) 


<l»i diH, 


[For prepn. of G from ethyl /S-chloroisovalerate + McMgBr in ether see (1)>1 

8:7785 |l) Lemoire, BvU. aead. roy. Bda, IMB, 83-159; CbtU. IM, I 1982; CJL, 4, 1483-1464 
(1910); Rec. trav. chim. 89, 51-52 (1910). 


3:7730 d,M-CHLORO-6-METHyLHEXEITE-l CtHhQ Beil. I -930 

d,^3-Chlaro-2-methylhexene-5 Q CHs It— 

H H 

B,P. 125-130* dec. HI 

[For prepn. of C from 2-methylhexen°5-ol-3 (allyl-isopTopyl-carbinQl) [BeiL 1-447] 
with PQi see (1|°] 

8:7711 (l| FouraiBr, BuU. mb. ckim. (3) 15j 886 (1896). 



mvjBiiw B, sBiosm a m 

Bt79U »4B10B01IBU1IISAIBB4MI Q CAGI M.8Jt.t4 


BJP. Ur dw. at TWnim. <1) - 0.9997 (1) i# - 1.6980 U) 

89* itUSmm. (1) 

66* at Hmffl. U) 

[EVx pnpn. of C from l,4-diclilonihentrienfrO,3,6 (3:9304) witli MeOH/EOH at 10- 
16” or with NaOMe in ^ MeOH lee (1).] 

C on oat. hydrogenation yieldi {1| n^hexane (1:8530). 

C on ooddn. with aq. KMnO^ + NaaCOi aoln. for 10 hn. at 3&45” gives (1) onUfi add 
dihydiate (1:0445). 

I:7ni ID Coffman, Carothm, J. Am, Chm. 8 ob. U, 2040-3047 (1033). 


3:7740 n-VALERTL CHLORIDB C^tOCl Bdl.n-801 

CH|.CH|.C^|.CHr-C»0 Hi- 

II.-(806) 


B.P. 


197-198* 

(It FJ. -110.0* (2) Zif - 1.0004 |3| 

rS m 1.4107 (3t 

197.9' 

(2) 

1.4900 (4t 

198.9* at TM mm. 

(3) 


198° atTNinin. 

(4) 


194.8-196.8° 

(5t 


196-197* 

(6) 


193-197* 

(7) 


[For prepn. of C from n^valerie add (1:1060) with PCb (60% yidd (8)), with PC1| 


(n% yidd (0)) (1) or FCU + ZnOi (76% yield (8|), with SOCS, (yield: 92.5% (7), 84% 
(4|, 77% (8))i with benioyl chloride (3:6240) (84r-76% yield |6)), or with oxalyl dichloride 
(3:6060) (06% yield (10)) see indie. reFs.) 

C htd. with sodium npvalerate yields (11) n-valeric anhydride (1 ; 1137), b.p. 218”. 

[C with EtMgBr gtvea (66% yidd (4)) 3*ethylheptanol-3; C + AlCh treated at 0” 
with ethylene gives (74% yield (12)) (13) fi4>ut^ ^hloroethyl ketone (l^shloro-hepta- 
none^], but its oonatanta have not been reported.] 
fC with AIGU and phenol yields (14) 56% o-(»-vB]eroyl)phenol, b.p. 130” at 10 mm., 
Eff « 1.0435, ni)" « 1.5309 (aemioarbaione, m.p. 204-204.5”), and 29% p-(?i-VBhroyl)- 
lAencil, eiyat. from pet. ether, m.p. 63”, b.p. 197.5-198.5” at 10 mm. (benaoate, m.p. 92”).| 
C on hydralyaia yidda n-valeric add (1:1060), b.p. 186”. ^ For the amide, anilide, p- 
toluidide, a-naphthalide, and other derivs. comp, to C see nrvaleric add (1 : 1060), 

|;nii ID IWundler, Buff. loe. chm, (3) 11, 312 (1804); (3) U, 833 (1895). (2) Timmermans. 
Buff. me. dnm» Bdb. 607 (1027). (3) Martm, Partington, J. Chm, 3oe. IM, 162. (4) 
Whitmore, Orem, J. Am. Chm. 3ae, 60, 2574 (IBStO. |6) I&dilrauieh, Pongrati, B. jihyik, 
Chm. B-n, 382 (1933). (6) Brown, J. Am. Chm, Soe. M, 1325-1328 (1BS8). (7) Fisra^avid, 
KNer, Hdc. Chm. .ida 21, 89 (1939). (8) Osrk, Bdl, 7>ianf. Bsy. jSoc. Cm. lU 27, 97-103 
(1988). (9) BdttBr,B.pfcyrifc. Cham. 11,137 (1901). (10) Uhlidi, Adams. /. iim. Ckfm. ffm. 
11,604(1920). 

(11) Piekwd, Enyon, J, Chm, Soe. IM, 1432 Note (1012), (12) Kenner, Stathsm, Bar. 19, 
17 (I960). (18) Soharing-KaUbaum Akt. Gea., Brit. 288412, Fab. 15, 1928; CanC, IM. 1 143. 
(14) SttKhihswo, (Brard, Butt. sec. elm. (4) 47, 1808-1300 (198(q. 





UQDiofi wmtfif <i.ik 


S;7n< ItHamOtnCHLOlIDB 


GiHiCMl 


CiHi.o.<aM)o.a 


U. lS7-tS8‘ 
189-lM* 
4»40'«tlTi 


U) (2) 

(3) 

W 


QMiVt) 
Oi* - 1.U90 H) i9 - M!I08»(4} 


ColiiilflH liinpid liq. with itroni odor ond IfidhryniAtoiy cbirootor j fuDM in noipt oir* 
(For piqm. fnm ethoqrMolie ae. (1 : 107D) by ootn. rf PGb (00% yield (2)) aee (1) 
by Mta. of thionjd chloride (90% yield (6), 73% yield |S), 45% yield (4)) Me (3) (4) IS) 
(8W 

C in eq. einke to bottom in dly drape whioh eoom diaeolve by hydralyeia to ettoEnnoiitti 
■rid (1:1070) + Ha 

t:71tt (1) Bnry, Bar. S, 270-277 (1862). (2) Fntt, Robiiwim, /. Cham. Boc. tM, 7S3, botaqti) 
(1B22). (3) Kothstam, BuU. m. Oim. (4) U, B41-B42 (1232). (4) T^m" . Bar. 1000 (}0I7). 
(5) Bomnielet, Jim. Mm. (8) 0, 402-403 (1000); BuiL me. Mm. (4) 1, 308-300 (1007). (0) JoMe, 
Fotrero, /. Am. Ckm. Soe. 40, 2328 (103^. 


8:7747 d^-l-tmOBOPSOPAirOL-S 
(Pnnqdene a-dilorohydrin; 
B-ehlonHaopnq:yl eloohol; 
idilorometh^-methyUcaifainol) 

BJ. 

127-128* at 781 

127* 

126-127* cor. at 782 

126-127’ at 780 

186.0-128.5* cor. at 788 
78-81* at 80 


CHr 


H 

-L 


CiHtOCS 


-GHi 


(1) (14) 
(13) 

>■ (2) (3) (21) 

(4) 

(5) 

(6) 


i)H (!a 

DS 


BriLI-S88 

Ii-(185) 

V(S88) 


1.115 (5) 

1.111 ( 2 ) 


- 1.48624 (2) 


1500 abo %€hlaropr9panoir\ (3:7917).] 

CobrlfiBB liq. fonning with aq. a const.4xulg. mixt., b.p. 96'* at 743 mm., oontg. 49.1 wt 
%- 16.16 mrie%C (37). 

(For prepn. of C fram allyl chloride (3:7035) by addn. of to the unmtd. 
through the actn. of HiSOi -H CuSOt ae apecifi^ (yield: 08-70% (S)) (0) (3) (6) (2) (11) 
■ee indk. rata.; an exteuive atudy (10) baa ahown that thia ie the only method of prupn. 
afCwfaiehdaeaDotgiveealaoBome2<hloropropaaot-l (propylene 5-ebIanhydiin (3: 7017).) 

(For pnpn. of oidinaiy C (probaUy containing eome of the leomer) from ptopawedioHiS 
(piop^ene ^lyari) (1:8455) with HC1(2) (12) (10), with S|C1| (14) (10), or wiriiSKlUUS) 
lee indie, nfii. ; from propylene glycol diacetate with an ale. HQ lee (16); from pMipjdinO 
with HOQ (17) (18) (19) (20) (10) (21), with Qs -I- aq. (22) (23) (30), or withlirhntyl 
hypochlorite (3:7185) (M) aee indie, refa; from l,2.q)oxypropane (prapjdme oride) 
(1:6115) with HQ aee (12) (5) (2) (7) (25) (10); note, however, that ^ fheae nMilwde 
then lenUa an in«.piu*Me mixt of much C with a little 2-eblaraprapaaol-l (3:7917} 
( 10)1 

(For feemn. of (! fram ddoraacetoM (3:5425) with AlBte ethrnte (70% yield {6)i} or 
by totn. of yeaot (28); from 2«umo-l-ridoropn8iane with nitrooa arid (27) or from 
diohloraptppuie (prapyiene diefahiride) (3:5300) with SOi followed by hydnlyril (2% 
am indie, nfa.] 



3:7749 4,i-l-CHliOROPROPAKOL-2 KTO 

C onlitg. iDi.t. Rt 14(K160^yie|ds {29) l,2Hlichloropro|iftiid (3:5300) + aafitone (1 16400); 
6 onulaily hfed. with aq. yidds (20) aoetoQB (1:5^) propioiialdehyde (1:0110). ^ 
6 nn htg. with PjOc yields (5) allyl chloride (3:7035) + l-chloropropene-l (3:7035). 

C with aq. alk. readily gives (30) by loss of HCI and ring closure l,24po^nipaiis 
(propyleiie oxide) (1:6115), b.p. 35^ [For study of rate of rcactn. see (10) (31).] 

C on oxidn. with GiOa yields (17) (14) (18) (5) (7) chloroaoetone (3:5426) + AeOH 
(1:1010); G treated with GafOCija in cold, then wanned, yields (32) chlorQfQnn (3:5050) 
+ AoOH (1:1010); G on oxidn. with HNOa yields chloroaoetic acid (3:1370) + AeOH 
0 : 1010) + oxalic acid (1 .0445). 

[For reaotn. of G with NaaS yielding (9) (33) ^,^'-dihydroxy-di-n-propyl sulfide; with 
MeiN in CsHi on htg. in 8.t. 8 hrs. at 100** giving (48% yield (34)) ^-methylcholine chloride, 
m.p, 165° (34) ; with alkyl sulfates + alk. (35) to yield monc»alkyi ethers of propylene idycoi; 
with alkyl sulfates to yield (35) (36) A-chloroisopropyl alkyl ethers; with Bn + P to yield 

(8) l-bromo-2-cliloropropane, b.p. 117.5-118° at 756 mm., » 1.537, « 1.47447 (8), 

see indie, refs.] 

^.Ghloraisoiiropyl acetate: b.p. 140-150° (3) (2). [From C + AcCl (3).] 

/j-GUoroisopropyl benxoate: no b.p. recorded; Z)}} = 1.172 (14). [From C on 

htg. with Bad at 180° {14); is saponified with groat ease by aik. yielding propylene 
oxide (1:6115), b.p. 35°.] 

^-Chloroisopropyi ^-nitrobenzoate: unreported. 

(D ^-ChlfirolBopropyl S,6-dinitrobenzoate! m.p. 76.5-77.3° (38). 

(0 l-(Plithilimido)propanol-2 [iV^(^-hydn»y-n-propyl)phthalimide: m.p. 88-89° (39), 
90-91° (40). [From C + K phthalimide in s.t. at 170° for 3 hrs. (39); see also under 
oorresp. deriv. of 2-chloropropanQl-l (3:7917).] 

1:7747 (1) Dewael, Bidl. boc. chim. Bekf. SI, 504 (1924). (2) Henry, Rec. trav, ehim. 22, 209-210. 
326-329 (1903). (3) Bancroft, J. Am. Chan. Soe. 41, 429-427 (1019). (4) Henry. BuU. acud, 
toy- Belo. 1192, 535-530; Ceni. 1992, II 1003-1094. (5) Michael, Ber. 99, 2789-2780 (1006). 
(6) Maerwsin, Hins, Majert, Sdnke, J . prakt. Chan. (2) 117, 237 (1036) . (7) Henry, Bull. acad. ray. 
Bdg. 1998, 397-^1; Cent. IMS. U 486. (8) Dewael, BuU. bvc , chim. Bfig. 39, 87-90 (1030). 

(9) Coffey. J. Chem. Soc. Ill, 00-07 (1921). (lO) Smith, Z. phytik. Chem. 9S, 59 85 (1010). 
(11) Oppenheim, Ann. SuppL. I. 367-369 (1868). (12) Michael, J. jirdkt. Clion. (2j M, 420- 

428 (1699). (13) Oser, Ann. Suppl. 1, 254 (1861). (14) Morlcy, Green, J. Chan. Soe. 47. 
132-134 (1885) ; Ber, 16, 24-25 (1885). (15) Taurke, Ber. S8, 1660 (1005). (16) fii ittou, Cole- 
man, Moore (to Dow Chem. Co.), U.S. 1,087,227, Jan. 8, 1935; Cent. 1985, 11 350; CA. 89,1432 
(1936). (17) Markownikow, Ann. 153, 251- 252 (1870). (18) Michael, J. prakt. Chan. (2) 
99, 464-458 (1899). (19) Finkebtein (to I.G.). Canadian 285,920, Dec. 25, 1028; Cent. 1H2, 

I 1153. (20) Tropsch, Kaasler, Brit. 377,595, Aug. 18, 19:12; CaU. 1988, II 2724. 

(21) Henry, Ree. tnv. chim. 81. 138 (1907); BvU. acad. rtry. Bdg. 19N, 523-557; Cent. 1196, 

II 15^1551. (22) Britton, Nutting, Huscher (to Dow Chem. Co.], U.S. 2,130,226. Sept. 13, 
1938; Cmi. 1919. 1 1856; C.A. 88, 9096 (1938). (23) Soc. Carboclnmiquo, Brit. 445.011, Apr. 
3a 1936; Cmi. 1919, II 1244; French 795,804, March 23. 1030; C.A. 80. 5592 (1936). (24) 
N.V.DeBataafBohe^troleumMaBtachappij, French 740,350, Jan. 24, 1933; Cent. 1911, II 2053. 
(25) Nef, Ann. ISA 204-205 (1904). (26) Sen, J. Indian. Chan. Soc. 1, 7 (1924). (27) Smith. 
Platcin, Ber. 16, 3150-3153 (1922). (28) laham, Spring (to Doherty KeMarch Co.), U.S. 1,918,- 
997, July 18. 1933; Cent. 1911, II 2053; C.A. 87, 4815 (1983). (29) Krassuski, J. Ruee, Php#.- 
Chm. Soe. li, 287-316 (1902) ; Cent. 1998, II 19-21. (30) Mourou, Dod4, BuU. eoc. ekim. (5) 4, 
281-295 (1937). 

(81) Smith, Z. phywik. Chm. A-168, 153-156 (1931). (32) Ssuknewitsch, Tschilingarjan, 
Ber. M, 1542 (1986). (33) Farbwerke Meiater, Lucius Brikuing, Brit. 185,403, Oct. 26. 1922; 
Cmi. im, U 684. (34) Major, Cline, J. Am. Chem. Soe. 64, 24G-247 (1932). (35) Davidson 
(to Owbide and Carbon Chem. Corp.), U.S. 1,730,061. Oct. 1. 1929; CtrU. IMO, 1 1366; C.A. IS, 
5474 (1929). (36) Dewael, BuR. aoc. chim. Bdg. 19, 39&A01 (1930). (37) Kireev, Kaplan, 
Zlobin, J. Applied Chem IVB.S.R.) 7, 1333 -1338 (1934) ; Cent. IIM, 1 4286; C.A. 89, 5712 (1935). 
(88) Magraas, Cottle. /. Am. Chan. Soc. 94, 485 (1942). (39) Gabriel, Ohle, Ber. 69, 807 (1917). 
(40) Gabriel, OUe, Ber. 69, 820 (1917). 
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HPi UQUIDS flP< LM 

8:T»o i4moR04«4j»iaiHnmrAiii CiBita bai- 

ahbridfi) 


B.P,m-128^dM.atT88iiim. (1) 

12&-127” (2) 

82-34" It 20 mm. (3) 

[For prepn. of C from 2,4-dimethylpentaDd-2 (dimethyl-iBobutyl-oarbinol) [BeU. 1-417^ 
Ii-(207)i It-(446]] by saturation with HGl (2) or as by-produot during its mantn. wItt 
AlCU + GtHi (3) see indie, refs. ; for prepn. of C from 2,4-dimethylpentanQl^ (di-iaopfopyl- 
carfainoi) (1:6215) in 100% yidd by saturatian with HGl gas and atdg. 10 weeks at 3D* 
(note rearrangement) (1|.| 

C with Mg in dry ether gives (1) RMgCl, which upon oxidation with Os and subsequent 
hydrolysis gives 32% yield 2,4-dimethyipentanDl-2 (dimethyl-isobutyl-earbinDl), b-p. 
130-131" at 733 nm., Df » 0.311, « 1.4166 (1). 

[For reactn. of C with AlQs + CeHe yielding 2,4-dimethyl-2-phenylpentane, b.p. 218", 
D)^ ^ 0.8741, ni)^‘ = 1.49383, see (2).] 

I:77il (1) Whitmore, Johnston, Am, Chem. Sue, N, 2267 (1938). (2| Schrdner, /. sraU. 
Ckm, (2) 81, 294 (1910). (3) Huston, Fox, Binder, /. Otq. Ckem. I, 252-253 (1939). 


H 


Ii-(«) 


Hf- 0.861 (1) fiff«L4i8a|U 
1.4389(3) 

- 0.8680 (2) - 1,4308 12) 


3: 7752 l-CHLORO^-METHYLPROPANOL-l 

(Ghloro-tor-butyl alcohol; 
chloro-trimethylcarbin o1 ; 
isobutylene oHshlorohydrin; ^ 

a,aHlimethylethylene a-chlorohydrin) 


GiHgOa 

GHi 

-d; — CH, 

<!»h da 


BdL 1 - 8BS 
Ii- 


B.P. 

ISB-IBB" (1) (2) 

127-120° (3) 

127-128.5° (4) 

126-128° (5) (B) 17) 

126-127’ at 786.4 mm. (8| 

126.7° <») 

126.0-126.5° at 748.8 mm. (10) 
71.6-71.5° at 100 mm. (10) 


M.P. 

-20° 15} Oi" = 1.0628(0) 


[Sm oIm T-dilon-i^n^i/lprofiaiKl-l (3:7005).] 

Goloilfin liq. aomewhat no]. aq.J 100 g. aq. at 20* dia. 18.6 g. C (note alao that 100 o ^ 
at 20° dia. 10 g. HjO) (9). — C foims with aq. a conat-boilg. mixt., b.p. 03-04* at 760 
mm., oontg. 34% aq. (9). 

(For prapn. of C from 3Hdiloro-2-methylpropene-l (methaUyl ohloride) (3:7146) or 
from l>ohliin>-2-methyIpropene>l (5,5dimethylvniyl cUoride) (3:7120) by oat. hydratfam 
of their uneatd. linkage (63-66% yield) aee (0) (1 1 ) ; note that the fonner with 80% OBOi 
at 0° or the latter with 90% HgSO, at - 10° to 0° stirred for 2)^ hn., poured onto ioe, nod 
diatilled grree 63-66% of the initial ehluride as C; note that other adds can also be iiaed 
for thia hydration, e.g., 85% H 1 FO 4 , 70% HNOi, 60% HCIO 4 , benioneeulfonH aoid, oto., 
each b fn irt g ita own optimum conditions (9); note alao that in this proooaa aome 82-18% 







lUvBly of (he hutU oUeride in not hsfitatd but putUlir iwae rii ad te m 
doiitB. 90% ^,j94ime(hylvi&yl chloride (8:7120) + 10% vathiUyl ehlorido (8:7146) 
iiTBipeetive of whichever one was initially employed (9).] 

[par prepn. of C from 1,2-dichloro^ethylpropane (iedbutylene diehloride) (3:7430) 
by liq.-phw hydrolysis of (he more leadive halogen atom under neutml (or even slightly 
acidic or heaio) conditions (best yield 48% by refluxing 18 hn. with aq.) see (10|.] 

[For prepn. of C from chloroaoetone (3:6425) or ethyl dhloraseetBte (3:5700) with 
lleMgBr (yields; 60% (5|. 38% (12)) (3) (6) or MeMgl (20% yield |4}) see (3| (5) (6) f 12) 
(note that C is accompanied (as a result of reaction of a second MeM|^ (13) (14)) by 
seme 2-inethylbutanQl-2 (1:6160)); for prepn. of C from isobutylene with HOCl (yidda: 
64% (6h 63% (1), 60% (7), 47% (2)) (6) (15), with d. + HaO (16) (17) in pies, of 10% 
Cudh (80^85% yield (24))i or with ieMmtyl-hypocUorite (3:7165) (18) see indie, refs.; 
for foimn. of C from l,2-epoxy-2-metfaylpropane (isobutylene oxide) (1:6117) with HQ 
gas in ether see (19) (6) (4) (1 ) (note, however, that the prod, is a mixt. oonsisting of about 
a C contaminated with about H ^ the isomeric 2-ohloro-2-methylpropand-l (3:7905)).! 

P7or fonnn. of C from l-flmmo-2-methylpropanQl-2 hydrochloride with cone. HQ m 
8.t. at 100** see (12).] 

[C on reduction with Na/Hg in dil. HQ yields (2) (15) 2-methylpropanol-l (isobutyl 
alcohd) (1:6165); this unexpected result presumably is due to intermediate formation of 
isobutylene oxide (1:6117) which on reduction opens the ring to give isobutyl ale. (not 
(er-butyl alcohol).] 

[C on protracted oxidation, e.g., with mixt. of 1.5 wt. pts. fumg. HNOi + 3.5 wt. pts. 
cone. HNO] at 75° for 20 his. (2), givee traces of Dhloroacetone (3:5425) and a little oxalic 
acid (1:0445) and a-chloroisobutyric acid (3:0235) (5).] 

C on refluxing with aq. is slowly (e.g., 56% in 14 hra. (2)) (21) converted to isobutyralde- 
byde (1 ;0120); note that this reaction carried out above 100° under press. (20) is greatly 
acoderated. 

[C with warm cone. HQ yields (10) (5) l,2-dichlaro-24nethy]propBne (3:7430).] 

C on solution in cold 45% H2SO4 foUawed by warming loses H2O and yields (0) a mixt. 
oemristing of about 90% l-chloro-2-methylpropene-2 (methallyl chloride (3:7145)) ac- 
companied by about 10% l-ohloro-2-methylpropen0-l (^,^-dimethylvinyl ' chloride) 
(3:7120); a mixt. of these two chloridee has also bem dbtd. by use of F^i (1) (2) or an- 
hydrous oxalic add (2) (22).] 

[C added dropwise to dry powdered KOH, NaOH, CbO, or Ca(OH)8 Icees HQ and gives 
(95% yield using NaOH |10), 67% using KOH (6)) l,2-epoxy'-2-mkhylpropBne (isobutylene 
oxide) (1:6117), b.p. 56.0-56.5° cf. (24).] 

[G with aq. allmli ultimately yields 2-methylpropanediol-l,2 (isobutylene ^yod) (1 : 6446) 
or its polymerisation producla ; for study of kinetioc of reaction of G with aq. alk. see |4) |8|.] 
[G with KCN in 4 vols. 80% ale. refluxed for 15-20 min. gives (45-50% yidd (23)) 
6-hydroxy-uovaleronitrile [Beil. III-328], b.p. 210-212° at 766 mm., 130-132° at 30 mm., 
f.p. -12°, DfS ^ 0.96762, no - 1.42911 (23).] 

[G wilii aq. 23% EtNHi (4 moles) in B.t. at 100° for 8 his. gives (70-75% yield (25)) 
l-(ethylammo)-2-methylpropBaol-2, b.p. 156° (S.flQ, m.p. 151° (25)). —C with aq. 
EtiNH reflux^ M hn. gives (60% yield (26)) l-(diethylaimno)-2>methylpropanol-2, 
b.p. 104-166° at 761 mm. (26), tif - 0.8382 (27), ii|? - 1.4253 (27) (fi.PkOH, m.p. 
9^160° (26)).— Forraactn.Qf GwithN-methylaniline, N-ethylaniline, or di-fi4)tttylaiiiiBe 
■ee(27).l 


— CUttW-fer-lnityl acetate; b.p. 154° at 760 mm. (28), 163-154° (5), Df - 1B626 
(28), - 1.4340 (28). [From G + AcQ (5); also indinoay (28% yisld (28)) from 



UQIOTO ivm l)|*<i.u 


Minet pnvB. flf 


I mi w laftw* + Jt^’^AknoM in AeOH.l->CEW — 
tortate, lUnnMetate, and truhkraMetate mt tSSM 
— CUan-(*r-tal 7 l bcnwtto: imnported. 
gtfw^ijTihii^^Hdtnilaniontei uunpartod. 

— — > CUanHf«r>bii^ 8,1-dinltinlMniiMta: unnportod. 

^ l«(JV>PUullniido)44Uflt7lpfOftBOl-8 Jiy^nwy t—Knlyl )|ili«fc«ll« 

or Ifti. from ale., m.p. 108-107* (12). [From 6 + K phthalimide in B.t at IflO^ Iw 
dkn. («0%yiald(12)).] 

•ilMI (1) Miahid, Irntfiion, J. prdU. Clan. (3) M, lOO-lOt (1001). (2) Miekad. Lai^iaa. 
Ar. 2167-2163 <1006). (3) TUfenaaii, Camja. rand- 124, 776 (1002). (4) NilliDa, Sniili, 
X. pMaift. CAon. 4i-liiL 143-144 (1033). (3) Haary, Jtae. dim. Mm. 2^ 142-161 (1007); BaO, 
oaad. ray. BiIq. UH 623-667; Cent. UN, U 1650-1551; CemjK. rand. Ul. 181, 404-490 (19(M. 
(6) Kraimaky, J. ymU. CAam. (2) 76, 241-247 (1007). (7) Kraaaiuky. J. Bui. FhuMam. 
But. U, 1-26 (1001); CaU. UM, I 006-007. (8) Bvuu, Z. pAyatt. Omn. 7, 338-867 (1801). 
(0) Butiiii. Haanm Boat, Ind. Eng. CAam. M, 3B6-3B8 (1041). ^0) Bpatka, Nataon, J. Am. 
Ckm. Bon. H 1010-1011 (1036). 

.(11) GroD, Burgin (to Bhdl Devalopnient 0>.), U.B. 2,012.222, May 28, 1038; CM. 2117, 1 
IM; Cjt. Mb 4875 (1038); N. V. da Bataafada Patrolaum Maataahapini, Rraiiah 701,644, 
Dae. 14, 1035; Cant. 1901, 11 2227. (12) Dorau, Bar. 64, 3158-3160 (1021). (18) ttinry, 
Compt. rand. 146, 24 (1007). (14) Foumaau, Tiffmano, Campt. rand. 146, 488 (1907). (U) 
Butlarow, Aim. 114, 26-26 (1867). (16) Kautter, UB. 2,060,086, Oet 17, 1030; Cant IW, 
1 8873; N. V. da Batanlaabo Petrolauin Maataehappijt nanA 700,806, June 20, 1036; CM. tOMb 
n 3468; C.A. 86, 8250 (1036). (17) Britton, Nutting, Huaehar (to Dow Cham. Co.), I).B> 

2.130.226. Sept. 13, 1038; Cant. 1919, 1 1866; Cji. H, 0006 (1038). (IS) N. V. da BaMfai|)ia 
Patndauffl Maataohapinj, French 740,350, Jan. 24, 1033; Cent 1098, 1 2870. (19) ICrbiel, 
Leighton, Bar. 89, 2780-2706 (1006). (20) Grdl, Kautter (to ShoU Developmant Ca), UB. 

2.042.226, May 26, 1936; Cant 1M7, 1 184; C.il. 26, 4872 (1036); Canadian 363,685, Jan. A, 
1037; Cant INT. II 1861. 

(21) Kraaauaky, Bull. toe. Mm. (3) 24, 236 (1900). (22) Kraaauaky, J. prakL Chsm. (2) 64, 
880-300 (1001). (23) Lamaire, Bee. tm. Mm. N, 58-^ (1010), Bull. oeod. rap. Baip. 1999b 
83-160; CM 1999b 1 1082. (24) Moureu, DodA, BiiO. aoe. cAim. (5) 4, 286-280 (1037). (25) 
Kraaauakil Kutaaooa, CAraln. KAam. ZAur. 4, Bd. K, 75-77 (1020); Cant 1999, II 2174; CA.. 
24, 1083 (1030). (28) Kraaauaky, Btapanoff, J. praAt CAam. (2) 116, 321-324 (1027). (27) 
K. N. CampboU, B. K. CampbeU, Free. Indumn Bead. &v M, 101-104 (1030); C.B. II, 6490 
(1041). (28) Ukboahatatov. Fatrav, /. Can. CAam. (CSB.B.) 9, 2000-2008 (1030); C.B. 14, 
4881 (1040). 


8:7795 l,aJ)ICHLOROPBllTABB Q 

CHi.C!Ba.CHt-(!!-CH| 


CiHiA 


BdLl- 181 

li- 

98) 


B.P. 188-189* cor. (1) B?- 1.040(1) i$-lB84(l) 

44* It 81 nun. (1) 

80^7* It 90 nun. (1) 

The piod. upon which the ibore date an baaed wee admittedly impuie, atiU oentf. 
20% 2,3-dichloropentaiK (3:8010) q.T. 

[Far pnpn. of C from methyl ti-propyl ketone (1:6415) with FC1| aee (1) (2) (3}; (or 
formn. of C (together with other producte) from pentane (1:8506) 4* Cl| eee (4).] 

C with ale. KOH givea (2) Behlorapentene-l (3:7280) end pentyne-1 (1:8(B5).— 
C on boilz. with NaNHi in gylene givee (1) pentyne-l (1:8QBS). 

[F\v naetn. of C with SbFe yielding 2,2-difluoropentane, b.p. 60.8*, Hf m 0,8019; 
tiff - 1.33670, eee (3).] 

1:7)86 (1) Bournnil, Am. Mm. (IQ) 1, 280, 368-870 (1926): BuB. eee. Mm. (4) 91, 1684 (Mt). 
(2) BnyUnta, Bar. 4 411 (1876). (8) Hamw, BenoD, Laieaeter, J. Am. CAam. See. M, 083-010 
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(tM8). (4) Irnakt, TUusIiMiko, J. Om. Chm. (VJJSJt.), % lM»>igw (IMT); Cni. UN. I 
2St7: C.A. a, 483 (1938). 


S: 77110 ISOBXrm. CHLOROroUUTB CiHiOiCl EMLIH-IS 

(lubotjrl chlorocuboiiate) (CHi)|CRGI]t.0.C0.CL nii-( 6) 

ma-dl) 

RP. 128.8° our. |1| (2) ’ > 1.048S |31 

nSi* - 1.40711 (3) 

nil' = 1.0448 K) 

ColorieBB mobile laohrymatory oil. *— Inaol. in aq. and only slowly hydrolyzed by it 
even onhtg. 

[For prepn. of C (35% >neld (2|) from iaobutyl ale. (1:6165) + phuBgime (3:5000) 
■ee (1| (2| (5).] 

0 Iwbtttyl carbamate [Beil. 11I-29|: from C in C|H« by treatment with NHa gas, filtra- 
tion of pptd. NH4CI, and evapn. of solvent; Ifis. from aq.j m.p. 61*^ |6); 64.4’’ (7); 
64-65" (8). 

0 bobutyl jV-phenylcarbamate (isobutyl carbanilate) [Boil. XlI-3211: from C in ether 
by treatment with ether soln. of aniline (1 mole) + pyridine (1 mole); ndls. from 
ale., m.p. 86" (9) (10). 

S:79lB (1) Roese, ilnfi. M, 230 (1880). (2) Hanulton, Sly, J. Am. Chm. Soe. 17, 436-437 
(1925). (3) von AuwerH, Brr. N, 214U (1927). (4) Doliromdaw, Cmt. 1611, I 955. (5) 
Hodutetter, Ger. 254,471, Feb. 16. 1915; Cent. 1615, 1 464. |6) Thiele, IX'iit, Ann. 366, 271 
(1898). (7) Brunei, Ber. 44, 1UU2 (1911). M Sdimidt, Z. pAyMik. CViem. 58, 514 (19U7). |9l 
Michael Cobb. Ann. 361, 84 (1908). (10) HOrkel. AidLcrnmnii, J. prakt. Ctmt. (2) 166, 2:i (1933). 


3: 78BO fifi-DUSNEYl n-BUTYKYl CHLORIDE CeHnOCl BeU. S.N. 182 
(ler-Butylacetyl chloride) 

I I 

CHa Cl 


BJ>. 138.6-130.3' 

’at 746 mm. (1) 

» 0.0696 (1) 

ngf > 1.4230 

(«i 

79.5" 

at 160 mm. (2) 

0.968 |3| 

1.4226 

(5) 

79-81" 

at 160 mm. (3) 


1.422 (1) (3) 

79 

at 100 mm. (4) 


1.4213 

(2) 

68" 

at 100 mm. (5) 


1.4212 

(4) 

51" 

at iliniiL (6) 

n2 ° 0.9872 01 




[For prepn. of C from (er-butylacetie acid (1:1112) with SOCIs (1) (yields: 93% (3), 
86% (4| (5), 84%J2)) see indie, refa] 

|For reactn. of C with vstIdub ales, to give corresp. alkyl (er-butylaoetaies see (2) (3) (7|: 
04., methyl fer-butylaootate, b.p. 126.5" at 739 mm. (3), 128" at 735 mm. (2), « 0.8710 

(3), nj^ - 1.3907 (2), 1.3981 (3|; ethyl ter-butylacetale/b.p. 144.5-144.7" at 739 mm. (3), 
Df - a8604 (3), njS ^ 1.4010 (3).] 

[For behavior of C with a large excen of various Grignard compounds see following refa.: 
with EtMgBr (5), n-PrMgBr (6), im-PrMgBr (2|, n-BuMgBr |5), tw-BuMgBr (2), ter- 
BuMgQ (4) (6), fipAmMgBr |5).] 

C on hydrolyoB yields ter-butylaeetic acid (1:1112) q.v. (for the amide, anilide, p- 
tolttidide, and other derivatives corresponding to C see 1:1112). 
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Mil. a, 243-260 (IMS). (If) WUtBgore. Foittr, im. 
Chm. See . «, 296»'age8 (1942). (3) Honortr, WhUnian, Wayin^d. /. iliii. CkM. S«e.Mf. 
4211-4212 (1908). (4) WUtanote, Hqrd, /, Am. Ckm. Sue. m, 2080-3081 (1938). (S) WUt* 
non, Popkm, Whitikn, Mattd, Zeoh, /. Am. Chm. See. N, 2482-2464 (1988). (0) WUtam, 
WhiUkai, Moolur, Breivik, Wkaelar, Miner, Siitberlaaid, Winur, Chwper, LeMia, Lm, Fepkife, 
J. Am. Ohm. See, H, 643-054 (1941). (7) Whitmore, Homevor (to MaUinckrodt, Qnn. Worfci). 
U.B. 2,053,996. Bept. 1, 1936; Cent. 1916, II 3846; C.A. 19, 7125 (1936). 


3:7885 rf^-M-DICBLORO-a-lOTEnBinAn 


CkHiiCIi 
Cl CHi 

da 


BoHl. 185 
W 47) 


BJ. 130” (1) = 1.05 (1) 

139.0-131.5* Ci) 

138-130* (3) 


ColorlesH limpid liquid, imiol. aq., boI. in ale. or ether. 

_ [For prepn. of 0 from isovalcraldehyde (] :0140) with PCh see (1) |2) (31; for fomm. of 
G by actn. of CI 2 (+Is) on diisoamyl aulfide ace |4).] 

C with KOH aivea (1| (3) 4-chloro-2-methylbutene-3 (3:7215) and ultimately S-metbyl- 
butyne-1 (isopropylapetyleno) (1 :80i0), b.p. 28®. 

C htd. with PbO + H 2 O gives (4) isovaleraldehyde ^1:0140). 

8:788i (1) Ebeinach, Ann. IM, 266>286 (1658). (2) KohlrauBch. MoruOth, U, W (1935). 
(at Bruylanta. Ber. 413-414 (1875). |4| Spring, Lecrenier, BuU. hoc. ehim. (2) iB, 627 (1887). 


3o78BO d|l~4-CMLORO-6-MKTEnfIiMEX lifIfE-8 C7HX3GI 

(d,l-3^hl()ro-2- CH, 

cn,awu-CH-iH-cii. 

11 


BJ>. 130° ID 

38-40° at 5 mm. (2) 


BoiLI- 

Ii- 

1^(108) 


[For prcpn. of C from 2Hnelh>ihrxrn-4-ol-3 [Beil. 1447, l2-(489)] with cone. HCI at 
ord temp. (00% yield |2|) or with SCCU in pet. ether (I) wo indie, refo.) 

[C with quinoline luees HCI on boilg. giving (1) 24nethylhexBdiene.2,4 [BeiL 1-2S7, 
Ir(235)[, b.p. 99° (D.| 

[C with diethyUmine yielde (3) 34iethylanuno-2-mei.hylhexene4, oil, b.p. abt. 175* |3).] 

3:7gM (l) Staudinger, Muntwylar, Runrka, Seibt, BHt. Chim. Ada 7, 309 (1924). (2) BOttehor 
(to I.O.), Oer. 508,891, Or.t. 2, 1930; Cent. US9, II 3637; C.A. 85, 710 (1931). (3) BUtdior 
(to 1.0.). Got. 487,787, Dec. 16, 1920; Coil. 1916, 1 1050. 


3:7803 8-CHLOROFBHTANONB-8 C^ItOCI BoiL 1-878 

(a-Cadoro-te-propyl methyl CHg— 43Hi— CH— C— CHi li— 

ketone) Ir- 

B.P. 130* ID 

139-133* 12) 

63° at 96 mm. (3) d. |7) 

68-86* at 96 BUn. (7) 
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(For propn. d C bm pQOtuiQiie-2 (methyl n-prop54 ketone) (1 :Mi5) with Ck {sMde; 
38.5% (3), 85% orude (2)) of. (6| or with BOiCli in G0« (44% yield 17)) see indie, rdh.; 
from elM e^^onhw-ethylaoetoBoetpte [BmL 111-Q94| ll[r(241), llli-(438)] by ketqnic 
Dkftv^ with dii, HQ in i.t. at i80” for 4-6 hn. we (1) cf. (7).] 

(C in abe. ale. treated with NH| gu yields {2) 2,5^iittethyl-3,6-diethyl|)yniine (Beil. 
XXlll-101], liq., b.p. 215-217^ with aq. a Bublimable hydrate, m.p. 42.5*. (Note 

that 2-chloropentanone-3 (3:7935) rimilarly trated gives same prod.) — C with equiv. 
amt. ethyl d-^muiocrotonate [Beil, 111-654, lUr(228), 111^(423)] in pres, of exoem eone. 
NH 4 OH gives (27.3% yield |4|) ethyl 2,5-dimethyl-4^ylpyrralewboiE^^ [Beil, 
XXII«33, XXIli-(501)], ciyst. from dU. MeOH, m.p. 74-75* {4|; note, however, m.p. 
106-107* (5) reported for this prod. obtd. in a dif. way.) 

[C with thioformamide gives (29% yield |7}) drmethyl^thylthiasole, b.p. 169.5-170* 
at 745 mm., 78-79* at 25 mm. (7).] 

8:7818 (1) Conrad, Ann. 188, 241-242 (1877). (2) Dfimetre-Vlulefloo. Bull. soe. cMm. (3) 1^ 
632-834 (1691). (3) KorBchim, Butt. sue. ehim. (4) 8, 596-596 (1908). (4) Korsehun, Butt. 
BOC. chm. (4) 8. 594-595 (1908). (6) Vecchi, Oati. ehim. iud. 14, 1 477 (1914). |6) Justoni, 
Chimiea b tfidurfria (Itaiy) 84, 105-201 (1942); Cent. IMl, 1 1659. (7) Buehmon, BiohaidaOD, 
J. Am. Chan. Soc. 87, 397 (1045). 


3:7895 S^-DICHLOROPENTARE Cl GtHioQi 


BJ>. isi-m’ tt 7B0 miB. (II Bf? » 1.083 (1) 

83’ tt Unm. (1) 


da 


BeiLI- 

Ii- 

li-(96) 


fi? - 1.443 (1) 


C haa never been reported in eompletely pure form; the above nuterial eontaina abt. 
20% 2,3Klichlorop^tanc (3:8010) q.v. {1|. 

[F6r prepn. of C (together with other products) from diethyl ketone (1:5420) with 
FOsBeellM 


8:78N (1) Bourgoul, Compt. rend. 178, 1569 (1924); Butt. boo. ehim. (4) 8A 1636 (1924); dfin. 
Mn. (10) 8, 371 (1926). 


3:7900 a, o-DlMBTHYL-n-BUTYliyL CHLORIDE GaHuOQ 

(Dimethyl-ethyl-ooetyl chloride) CH| 

CH|.CHi-d^— C=0 

d;Hi da 

B.P. 183’ at 780 mm. (6| - 0.0801 |1| lig - (8) 

131.8-133.4° at 748 nun. (1) 

181.7-181.0’ (2) 

130.8’ at 737 mm. (61 BS-aMTB (1) 

33’ at 18 mm. (3) 

37* at 11 mm. (4) 

[Fbrprepn. of C!fnn2,3^1iniethylbutaaoieaei(l-l (1:1113) with SOGli (60% jield (6)) 
lee (1| (6); irith benaoyl ehloride (yield not pven) aee (6i.| 

(Ttor TCBctn. of C with iaobutjd line iodide yialdi^ (8) 8,6,HiiniBthyB>BptaiwneH 


Beil, n- 836 

n,- 

Ur- 





m LtqiDIDfi W!fB 

(MnriqidrDtfWnMoiiB) Me (8}; for neetn. of C iritik iNiininl MgBr Tidi&gg 
NdkMiiig eetn.) 9,2-diiaetliylbiitaiMl-l (1 ;82M) ud jU>f4riDMliyUiBiiiiol<8 <5) lee WJ 
''CoBhydnlyaiiyielda2,Miiiwtliylbut^^ (1:1113) q.V. <|oftbe«iiiiiie,MdKdgh 
p^ofandide, ■•oapbthilide, anl odiet derivetivM OMmqiandiai to C oee 1 : 1118). 

l:nM (I) HomiiubB, BviL mc. tMn. Bdg. O, ZOS-ttO (1933). (3) Kddnutdi, Foogntt, 
g. ykiMIs. Ckm. B41, 333 (1938). |S) Huiicka, WW.Aitfirfn, puhw. fMt. CMut. Aefa tl^ «»• 
e«» (1988). (4) Bewhitdii, BaanliNrc, Ebwhinh, MOt. CMm. AMi U. 793 (1938). M 
VUtBON, Fiator, /. Am. Chm. Soe. 91, 20«fr-39«8 (1042). (8) Dwini ShneBofcor. J. Am, 
Cimn. doe. m, 104-10S (1943). 


3:7B08 CHUnOBBHZEm 
(Fhenyl chloride) 

BJ. 

183.10-182.12* cor. (1) 
138.07'' It TBOtnin. (2) 

132.02' itm-Bnun. (3) 

188.0* It 760 mm. (4) 

(5| (0) (7) (B) (9) (10) 
13L83* It 760 mm. (11) 

131.7* >t 760 mm. (12) 

131.6* (13) 

131.4-13141* ot 746 mm. (14) 

180.7* at 766 mm. (15) 

130.3' at 766mm. (16) 

120.6* at 719mm. (17) 

114.0* at 466.6 mm. (17) 

00.7* at 668.6 mm. (17) 

44.8* at lOffliiL (18) 

See Note 1. 


O 

F.P. 

-44.0° (21) (22) 
-43.0° (23) (24) 
(7) (25) 
-43.1* (4) 

-43.2° (26) (27) 
(28) (29) 
(8) 

-43.20* (2) 

See Note 2. 


CAQ BaU.T.100 
Vi-(1W 
Vr(148) 

« i.ioie |i4) 

1.1013 131) 

1.1011 (32) 

1.10001 (4) 

rS ^ 1.SZ22 (U) 
1.52131 m 
1.5917 (31) 
1.5215 (36) 
i)!'’ • 1.1066 |38) 

1.10643 133) 

1.1064 (12) 

1.10631 14) 

nJf»lJS251 (37) 
1.595 (2) 

1.59470 (38) 
1.59450 (16) 
1.11179 (4) 

See Note 3. 

=- 1.59748 (4) 
1.5979 (38) 
See Note 4. 


Note 1. For further data on b.p. of 6 at various press, in range 98-7a58 mm. see (19), 
between 3-llj 188 mm., see (20). 

Note 2. For details on m.p. of C under high pressures see (26) (30). 

Note 3. For details on D} over range 0.3*123.6° see (34), over range —42.7° to + 
126° see (36). 

Note 4. For details of change of refractive index with pressure see (40). 

C is pract, insol. aq.; for precise data see (11) (226). — C is very cas. sol. alo., ether, 
GaHi, CHGli, GS|. ^ For detn. of C in mixt. with CaHe and the dichlorobenzenes see (226) 
(227). — For use of C as immersion fluid in refractometry see (228). — For toridty of 0 
see (229). — For brief study of detn. of vapors of C in air using a combustion method see 
(230). 

Beheted data and referenees on physical properties of mixts. of C with other epds. (for 
data and references on many other systems see BeUstein). 

Blniiy lysteou. C with forms a const.-boilg. mixt., b.p. 90.2° at 760 mm., eontg; 
71,6°C(41) (useinaepn. ofCfnunpoly(ddorobenieneBaee(69)):Cwithacrioft0 (1:6400). 
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vftpor/Uq. equilibritun see (13): C with dcdie flcici (1 : 1010), f.p./comim. data and diagmns 
(eate«9lu,iiLp. -18.5”,Qontg.07%C(28))fleeiiidic,rBfs.:CwitJiritfs (l:7400),f.p7€QQipit 
diairam m (24): C with ontltna, liq./vapor equil, f^/rampn., etc., aee (43): C with 
niMaiilM, f.p./enmpn. data + diagram (miieetie, m-p. -50.7*’ contg- 78.3 wt. % C) 
aae (21): C with pyridine^ f.p./compn. data + diagram (eutectic, m.p. -63.5°, contg. 
54% C) and alw nff/oompm diag. aee (28): G with o-chiorohi^umc (3:8245), f.p./oompn. 
dinj^in (eutectic, m.p. abt. -71°, contg. 39.4 mole % C) see (44); C with m^iehlorabenMlme 
(3:5060), f.p./oompn. data, aee (23): C with benzoyl chloride (3:6240), I.p./Dompn. data 
aee (45): C + ethylene dibnmide, f.p./oompn. diag. (eutectic, m.p. -55” contg. 83 mole 
% C) aee (44); vapor-preaH. equil. aee (46): G + bromobenzme, f.p./oompn. diagram (no 
eutectic) aee (22) (24); hr uae in testing efficiency of diaiillaiion L'nlumna aee (39): G + 
uidobmsene, f.p./oompn. diagram (eutectic, m.p. -51.5°, contg. 57% C) see (22) (24|; 
C with fivmbenzene, f.p./comim. diagram (complex ayatein) aee (22) (24). 

Temaiy Syatema. C with ag, + Hdl forma ternary con.st.-boilg. mixt., b.p. 96.6° at 
756 mm., contg. 74.5 wt. % C + 20.2 wt. % aq. + 5.3 wt. % lid (41): G with aq. + acetone, 
aohibility diagram see (47): C + ethylene glycol (1:6465) + acetone, soly. of ayaiem at 
23°iee|48). 

Preparation of C. Because of the magnitude of the literature on tliia topic only a few 
selected referanees can be given here; reference should also be made to Beil. V-109, Vr(109) 
and Vr(148). 

[For prepn. of G from CsHi with Ck in pres, of SnCIi at 30-40° (49), with NOCl at 425° 
(50), with HCI + Oi (air) + cat. (51) see indie, refs.; for discussion of prepn. of industrial 
C aee (62); for study of photoohem. chlorination of CiHg see (53).] 

(For prepn. of C from aniline via fonnn. of benzenediazonium Ghloride/Znd 2 cpd. and 
htg. with molten phenol (40% yield G + 26% hydroxybiphenyl + 20% diphenyl ether 
(54)) or by iaolation uf solid benzene diozonium cldoride and cautious decompn. by warming 
in various org. solvents see (55); from /Mddnroaniline via fnrmn. of p-ddorobenzenedia- 
zouium cUoride/ZnClg cpd. and htg. latter with ElOH (67% yield) or EtOH + Zn dust 
(60% yield) see (54); from phenylhydrazine by oxidn. with aq. FeCU at 70° (61% yield) 
or with HCilOi (30% yield) see (56); from C«H(MgBr with ethyl hypoclUoritc (3:7022) 
(60% yield (57)), sulfuryl chloride (57), benzcmeulfonyl chloride (yields: 52% (5S), 25% 
(57)), other aromatic sulfuiiyl chloridea (58) (57), iV-chloropiperidine iuid other iV-ehloro- 
amines (59), or i\f’Chloro-p-chlorot)enzaldimino (60), see indie, refs.] 

[For fonnn. of C from benzoyl chloride (3:6240) on htg. in porcelain tube at 550-600° 
see (61); from benzcneazotriphenylmetbane on warming in ('UU see (62); from bu*(p- 
ohlorophenyl)zinc by reaction with aq. see (63); from phenylburic acid with Clz/aq. or 
reflux^ with aq. CuCb (85% yield) ace (64); from CsHs + n-buiyl chlorosulfonate + 
AlGlj (11% yield) sec (65); from CeHc with BeOU + AlClz see (66); from 4-chlorodiphenyl 
sulfide by htg. with sulfur sec (67); from Z-chlorobrnzophenonc (3:0715) or 4-chlorobeDio- 
phmioDe (3:1914) on fusion with KOH/NaOH see (68).] 

Pyrolysis. G passed over Ft wire at bright red heat (70) or through hut Fe tube (71) 
yiel^ 4,4'-diohlarobipheayl (3:4300) accompanied by biphenyl (1 :7175), 4-e)dorobiphenyl 
(3:1912), and other products. 

Sodnetion. C in EtOH at 55° with excess Hi at 3 atm. in pres, of Adams' cat. readily 
(72) yielda ojrdohexane (1 :8405). ^ C with Hi or NHi.NHi in MeOH or EtOH in pres. 
^ Pd/CaCOi gives (73) cf. (74) small yields of biphenyl (1:7175). —C with Na in Imilg, 
EtOH (75), or Na/Hgin EtOH (76), or Nain AmOH (77), or NaOAm in AmOH (78) ia de- 
halogenated, but extent of reactn. varies with oonditiona. ^ C with HI + P is unaffected 
at 300° but at 375° yielda (79) benzene. — C in aq. or dil. ale. alk. witli Ht in prvss, of Ni 
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■(dita 00 all W) ita halogeii u Ha - C with Hi + Ni at 870' jrMda <81) Ikhmu + 
bipheiiTl. 

Bthifitf with Morion. C with Clj may add or aubatitute or both aooordiiig to eofidi- 
tions. — C undar riil. aq. NaOH with oxoau Ck in sunlight |82) or with Clx at 0 ” in dark 
as directed (83) |84| gives (90% yidd (83)) heptaehlcnnoydoheauQe {BeU. V2-(12)I 
(known in 2 steieoisomeric forms, ' m.p. 146" (82), " jS,’' m.p. 260“ ( 82 )). [For 
of relative amte. addition and substitution with C + Ch see (85).] 

e with Cl« in prea of AlCU ( 86 ), Al/Hg (87), or FeCla ( 86 ), or C with SOjCt + SgCb 
+ AlCU ( 88 ), or C htd. with FeCli (89) or l*bCU. 2 NH 4 p (90), gives mainly l, 4 ^eUoro- 
beniene (3:0980) acoompanied by other products. — C with VAt at 400-700" in pres, of 
eat. yields (91) (92) 1,3-^chlDrob^cne (3:6960) + l, 3 | 5 -triohloroben 2 ene (3:1400) and 
other products. 

Behavior with bromine. C^with Brj (93) uniirr aq. (82) or in pres, of AlGb ( 94 ), Al/fig 
(95), A1 (99), or Fe (99), or C htd. with FeBrg (96). gives mainly 4-broinooblorobenme 
[Beil. V-209, Vi-(116), V 2 -( 162 )], m.p. 66 ", together with other piquets; for study of rate 
in AcOH see (97). — C with Bi^ at elevated temp, gives greatly incressed proportion of 
yado-bromoohlorubc'nzene; e.g., C with Br 2 at 475" gives (98) 53% 27% p-, and .20% 

0- bromuchlorobenzenes, 

Behavior with metals, C with Li in dry ether under dry N; gives (3&-49% yidd (100)) 
phenyllithium [Beil. XVli-(589)|; fur reactns. uf latter with fluoro, chloro, bromo, or 
iudobensene see ( 101 ). 

C on boilg. with Na yields ( 102 ) ('eHe, biphenyl, and rthor products; C with Na in boilg. 
toluene yields mainly ( 102 ) CsHs together with other prods. — C with amylsodium (from 
amyl chloride -f Na) m Igr. gives (103) (104) (lu5) phonylsodium [Beil. XVli-(580)l 
which with CO 3 gi^'eB (105) benzoic acid; 6 with Xa + diethyl carbonate in CsHa gives 
(79% yield (106)] (for use of other esters such as mctlLyl lienzoatc, ethyl bensoate, or 
diethyl oxalate in ether see (107) ) or C with Na + benzophenone in gives (98% 
yield (106)) (108) triphcnylcarbinol (1:5985). — C with Na + AsCls in xylene gives 
(82% yield (109)) triphenyLaniiie ; C with Na -H SbCla in xylene yields ( 100 ) tiiphenyl- 
stibine. 

G with Mg/Cu alloy in pres, of 1% ( 110 ), or C with Mg in s.t. at 150-160" for 3 hrs. (Ill) 
( 112 ), or C refluxed with Mg + CusCls (113), gives ^yields: 80% ( 110 ), 86 % ( 111 )) phenyl 
magnedum chloiide. 

Behavior with A1 holidea. C does not react with AlClj even on long boilg. (dif. from 
bromobenzene and iodobenzenr wliirh react at once) (114). with freahly prepared 
fused AlBra yields (115) bromobenzene. 

Behavior with AlCL + other compounds. U (2 moles) with CCU (1 mole) + AlCb 
(1.76 moles] in GS 2 gives (116) (117) 5is-(MdoropheQyl]clichloromethane [BeiLV -692], 
m.p. 52-53®, together with other products; C (0 molea) with CCn4 (1 mole) + AUIUs (1 
mole) htd. at 60-70" gives mainly (118) 2-eh1oropheny]-6is-(4-cblorophenyl)chiorometbaiie 
[Beil. V-7031, m.p. 153", arcompanied by a small amt. (ris- (4-Ghlorophenyl)chloromethaDe 
[Beil. V.703]. m.p. 113®, 

C with AcQ ( 3 : 7065 ) or AoaO + AlCh yields p-chloroacrtophenone (3:6735) q.v, for 
details. 

C + furoic acid (1:0475) + AICI 3 gives (18% yield (119)) OHshloronaphthoio add-l 
(3:4845); C + methyl furoate (1 :3452) -H AlQs ipves in good yield (120) methyl O-oUoio- 

1 - naphthoaie. 

C with phtholic anhydride (1:0725) + AlCU gives ( 121 ) ( 122 ) (123) (124) o-(4-chk)ro* 
benzoyDbensoic acid [Beil. X-750, Xi-(356)1, m.p. 147-148®, which on ring doaure with 
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oono. HrfK)c yifiUi 2<«hlciouithnquinciDe (3:4922) q.v. [For eoiroip. naotoo. of 0 
with 44)roni(q>kthalie ahhydride 4-BulfophihBlie anhydride (126), nAphtibakbe^l,^- 
duarinnyfie acid anhydride (127), or naphthaleiiB-2,3-dicarboxyliis arid anhydride 
see indie, refa.] 

IfiicaOinooua c onitoneationa. C with aoetyloLe + AlQi gives (120) l>bie(4«li]on>- 
phienjl)ethane (4,4'-<dichlorodibenayl) -)- other prods., cf. also (130). ^ C with propylene 
m pies, of sulfonic arids at 86-130” gives (131) isopropylbenzene (cumene) (1:74^). — 
C + hexene^ + H 3 F 2 gives (25% yield (132)) 4-eh]oio-(r-«thylbutyl)bensene. — -C + 
(grriobexene + oonc. HaSOi gives (M% yirid (133)) 4-chlorophenyle^ohexBne. ^ C + 
aUjri chloride (3:7035) + cone. H1BO4 gives (133) l-cfalQro- 2 ^(p-chlorophenyl)propane. 

G + isopropyl ale. with 80% H 1 BO 4 at 70" gives (72% yield (134)) 4-chloro-isopropyl- 
beniene (3:8!n)6). — C with fer-butyl ale. + AlCls givoa (135) 4-chloio-^buty1beiuen6; 
C with Isr-amyl ale. + AlCU gives (135) 4Hchloro-ter-BinylbeDxeDe. 

C + CO + AlGla + TiCU at 60 atm. and 30-35” (136) or C + HCN + AlCU at 100 " 
tfsr 6 hiB. (137) gives p-ehlorobenzsldehyde (3:0765). — 6 + CO + cat. + steam at 300- 
400" (138) (139) givea benzoic acid. — C with paraformaldehyde + Zn(^s (140) (142) or 
C wi& fonnalin + HCl (141) or C with chloromethyl methyl ether (3:7085) + Z 11 CI 2 
(142) or C with bis- (chloromethyl) ether (3:5245) + ZnCU (142) yirids p-chlorobenzyl 
chloride (3:0220) q.v. with ji^c^benzyl cUoride (3:0220) + HsS 04 yields (142) 
4,4'-dichlorodiphenylmethane. 

C with chloral (3:5210) or chloral hydrate (3:1270) + oonc. or fumg. H 2 SO 4 gives 
l,l,l-tri 4 dil(m)- 2 , 2 -bi 8 -(pKshlorophenyl)ethane (‘^DDT’’) (3:3298) q.v. 

Hydxolyaii. C is unaffected by protracted boilg. wil^ aq. or even ale. alk.; however, 
by use of increased temp, and press, especially in pres, of catalysts the hydrolysis of C 
ooDStitutes an extremely important indus^al process for manufacture of phenol. 

For general studies on the catalytic hydrolysis of C to phenol with steam at elevated 
tempmtures see (143) (144) (145) (146); for patents employing this method see (147)- 
[169) incl. — For r 68 um£ of prepn. of phenol via Kaschig method (CbHb + HCl + O 2 to 
C with subsequent hydrolysis) see (160); te relevant patents see (161) ( 102 ) (163). — 
For sepn. of products of hydrolysis see (41) (164). 

C may also be hydrolyBed to phenol by means of aq. NaOH, Ca(OH)i, NagCOs, NaHCOs, 
etc., at elevated temp, and press, especially in pres, of catHlysts, notably copper: for impt. 
general review of these methods up to 1927 see (165); for general discussion see (166); for 
recent patents on this process and ita varianta see (167)-(182) incl. » For conv. of Cl 
with alk. to 4-hydroxybipheayl (1 :1585) see (183) or to diphenyl ether (1:7125) see (184) 
(165) (186). 

0 h^. with aq. NasS, NaSH, or H 2 S under press, gives (187) (188) (189) (190) diphenyl 
Bulffde and/or tldophenol. — C + HsS + eat. at 700" gives (101) thiophenol. 

[For use of G in prepn. of sulfur dyes by htg. with sulfur see (192) (193).] 

AmmittolysiB. C with diy NH| docs not react even in pres, of Cu + Is and high temp, 
and press. (194). — However, C with cone. aq. NH 4 OH htd. at high temp, and press, 
espec^y in pres, of Gu, Cu epds., or other eat. yields aniline and/or diphenylamine; for 
goneral diBCussion of this reactn. see (195) (196) (197) (198) (199); for illustrative paints 
see (200)-(208) incl.; for purification of reactn. prod, see (209) (210). — For behavior of 
C with Na in liq. NHa (211) and ils use in detn. of halogen content of G (212) see indie, 
rsfa. — For behavior of C with KNHs in liq. NH| see (213) (214). 

Nllimthm. C on mononitration, e.g., with mixt. of 10 ml. HNOi (D » 1.62) + BO ml. 
HNOi (D ■ 1.48) for 25 g. C at 0 " (215), gives a prod, oontg. 60.0% p-ehlarorntrobenzene 
[BeQ. V-243, Vi-(130), Vs- (183)], m.p. 82", together with 20 . 8 % o-ehloronitrobenisne 
[Beil. V-241, Vi-(129}, Vr(180)|, m.p. 32"; the p/o ratio is but little different at -30”; 
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m.p. U.7^ ocoitg. 33.1% }Heomr) see (215). — Fcr manonitiwtion urina 0.ft |p. ol 9D% 
BNO| + 1.29 g. 04%iai8O4 per grftm of C {2lii or uBi&gdtroaulfoiuc add (from fuini> 
BNOi taated with SO 2 ) at ^ (217) or udng FB(NOt)i in AciO at 40^** (218) see iodio. 
refs. ^ Note that no appredable amt. of rnddoronitrobenEeiieiafoniiedby direotnitnvtioii 
of fi. 

C cm dinitration, e.g., with 5 wt. pta. d a mbct. consutiDg of equal wts. of 92*8% HNO^ 
93.3% H|504f and fumg. Hi 2 S 04 (contg. 14.2% SOs) at 95” for 2 hn. (219) givee 99.7% 
yield 2j4rdinitrochlorobeniene |DeiL V-263, V-(137), Vr(196)], cryst. from ale., in.p. 
62-33”. [Tlie other dinitro ieomerB are known but need not be diecuBsed here.] 

Sutfanation. C is insol. in ooU cone. H 2 SO 4 ; however, C on wanning or on atdg. at 
room temp, fenr 48 hn. (22Q| with equal wt. cone. HiBOidiaaolvea and later ppta. pddoiro- 
bmueneaidfonic acid [BeXi. XI-54, Xli-(14)], anhydroua oryat. from CHC2i, m.p. 92-^^ 
(220), monohydrate from aq., m.p. 67” (221 ). — C with fumg. HtSOi (10% 80|) bdow 
60” for 1 hr. then poured into 6 vola. aatcl. aq. NaCl aoln. givea (222) (223) sodium salt of 
p-ehlorobenaeneautfcmic acid which with PCU yields oorresp. aulfonyl chloride (see below 
— For reaotn. of C with GI 8 O 4 H see bdow. — [The eonesp. Zns- (4-ehlorDphenyl) sdlfoae 
[Beil. Vl-327, VIi-(149)] which may be formed in amall amt. has m.p. 147-148”.] (For 
study d kinetics of sulfonation of C see (231).] 

0 P-Bromochlorobenaeae: C with 0.25-0.50 mole Bi^ at 60” in pres, of Fe gives (88% 
yield (99)) p-bromoohlorobeuene, ciyst. fitmi ale., m.p. 67-68”. 

0 2,4-Dinitrochlorobenzeae: C on htg. with mixt of HNO 4 + HsS 04 (see above under 
nitration) at 95” for 2 his. gives (96.7% yield (219)) 2,4-diiiitroohlorobGiiiene, cryst. 
from ale., m.p. 52-53”. 

0 l-CUorobenzeneBulfoiiaiiiide: C with ClSOsH in CHClj as directed (224) gives 4* 
chlorobenzenesulfonyl chloride, cryst. from dry ether, m.p. 53”, which by boilg. with 
cone. NH4OH or htg. with solid (NH4)2CX)| for 30 min. at 100” gives ^rchlorobensenei* 
sulfonamide, cryst. from dil. ale., m.p. 142-143” u.c. (224). 
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Cml. IIM, 1 1998. (154) Kennedy, Lloyd (to Fodei al Phuapliorua Co.), U.S. 1,736,327, Nov. 12, 
1939; Cent. 1H8, 1 3009. (156) ZaUmJai, Uahakov. Ruiui. 30,688, June 30, 1033; CM 1884, 
1 767. (160) Progil, Boo. An., IVoudi 720,721. Feb. 23, 1932; Cent. WI2, 11 010. (157) DreyfiM, 
lyench 709,184, Aug. 4. 1931; CM. INI, U 2933. (168) ProgU. Sot. An., Italian 302,818, 
Oct. 20, 1931; Cml. W8, 1 3263. (169) I.U., Brit. 308,220, May 16, 1029; CM. IIM. 11 1772. 
(160) Mathoe, Anpap. Chm St, 691-592 (1939); OUve, Chm St Uii. Eng. 47, 770-775, 789-708 
(1940). 

(161) F. Eaaahig Co.. Ger. 700.802, Nnv. 28, 1940; C-A. 33. 7421 (1941). (102) F. Baaeliig 
Co., Ger. 688,649, Nuv. 21, 1933; CM. 1N4, I 707. (163) F. Baaahig Co.. Fnnoh 098,341, 
Jan. 29, 1931; CM. UN, II 1401. (104) Pnigil. Smi. An., French 706,128, June 2, 1934; CM 
1N4, II 1687. (106) Hule. Biitton, Itul. Eng. Chm. 28, 114-124 (1928). (160) Uahakov, 
Zeliiukii, J. Applied Chem. {UJSJi.R.) 3, 302 309 (19331 ; CtnC 1833. 1 2242; C.A. Zt. 276 (1933). 
(167) Grelw (to Dow Clinii. Co.). U.B. 2,276,044, 3.275,045. Marah 3, 1942; CM U, 4137 
(1942). (l(;b) Puffeiibergcr (tn Dow Chem. Cki ), Uj^. 2,137,587, Nov. 22, 1938; CM. MM 1 
1254. (169) Raoth, Rit^, riteiugioei-er (to Chem. Fabrik von Hayden), U B. 2,079,383, May 
4, 1937; CM. INI, II 858. (170) Girbo, Rrilly (to Dow Chem. Co.), UH. 1,980,194, Jan. 1, 
1935; CM. 1N5, II 1267. 

(171) Hsilr, Bntton (to Dow Chem. Co.), U.S. 1,926,321, Sept. 5, 1933; Cmt. IBM, 1 127. 
(172) Grebe, Dow (to Dow Cham, (to.), U.B. 1,924,313, Aug. 29, 1033; Cmt. 1H4, 1 127. (178) 
Putnam (to Dow Cham. Co.), UH. 1,921,373, Aug. 8, 1933; Cml. UM I 127. (174) Hala, 
Britton (to Dow Chem. Co.), U.S. 1,882,824, Oct. 18, 1932; Cent. UM I 300. (175) Hde (to 
Dow niiPin. Co.), U.S. 1,868,140, July 19. 1933; Cent. UM 1 309. (176) Giiiwold (to Dow 
nhim (to.), U.B. 1,833,486, Nov. 24, 1931; Cent. IIM I 739. (177) Hale, foitton (to Dow 
Phiifn. Co.), U.B. 1,806,798, May 26, 1931; Cent. INI. II 1348. (178) Rale, Brittim (to Dow 
Cham. Cto.), U.S. 1,737,841, 1,737,842, Dec. 3, 1929; CM UN, II 803. (179) WiUiimi, Britton 
(to Dow Chem. Co.), U.8. 1,756,110, April 29, 1030; CM. UM, II 803. (180) Rath, BueUieini, 
Rittlar (to Chem. Fabrik von Hayden), Ger. 686,M6, Oct. 25, 1033; iMuh 751,1M Aug. 26b 
1933; Cmt UM, 1 120. 

(181) VnroehtiDV, Oebuav. Run. 28,219, Nov. 30, 1932; Cent. UM H 3105; CA. M, 6724 
(1083). (182) Chem. Fabrik von Heydea, Brit. 382,969, Dec. 1, 1932; CM. UN, I N16. 
(183) Hala (to Dow Cbem. Cto.), U.8. 1,922,695, Aug. 15, 19.38; CM UM. 1 128. (184) Halo 
(to Dow Chem. Co.), UH. 1,744,961. Jau. 28, 1930; Cml. UM H 803. (186) lA}., Firenoh 
765,051, Nov. 18, 1933; CM. UM I MO. (186) Voroihliov, Oihuev, Rum. 40H45, Dee. 31, 
1934; CA. M 6668 (1036). (187) Voruihtiov, Mitiengeldor, CempC rmd. dead. eei. (Uii.B.S3 
UM 291-395; CM. 1N6, 1 1800; CA. IB, 2340 (1934). (l88) Yoroihtoov, MtttiwihOiiJIar. 



»:7MI-S:7te5 


DIViaiON B, flBCnON i 


1tHkaUS4,nb.28,1034;(Siii(.]MikX344a;C^.MkSgT7(lSU). (1W| VondriMWIOMMU 
MitWKWHlUir, Rum. 28,168, Fufa. 28, 1883; CmL tm. n S18S. (180) Bub (to Duir dm. 
Co.), VR. 1,826,668, Oift. 6, 1881; Cm! 1881, H 8261. 

(181) (Mm (to diem. Fabrik von Heydia), Gbr. 187,670, Miy 8, 1830; Cent. UM, II 628; 
PaliMr, Uojnd, J. in. Chm. Soe. B, a8B8<3386 (1830). (188) Palmer, Lkqrd, llalMia, 
LdllirtM; Wirlnc, Baebmaii, J. Am. Clem, Rue. 61, 1006-1008 (18M). (181) BtUdar.-Rer. 
67,812(1811). (l83|Qiiiak,A. Am. CAam.F«. 41, 1011-1012(1880). (186) Oraniiii, Stirton, 
lad. Ray. Cktm. 18, 1061-1066 (1836). (187) Voroihtiov, KobeloT, Cempt. rmd. ooad. aoi. 
(K.B.R.F.), 8. 108-111 (1881); Canl. 1881, I 3653; CJt. IB, 6706 (1884). (198) VoMihtiov, 
Kobeler, /. Om. CKm. W.S.S£.) 4, 310-323 (1834); CM. 1828, II 606; C.A. 28^ 1787 (1886). 
(188) VOTMhtiov, Sobalev, /. Otn. Chtm. (KRRR.) 8, 1106-1118 (1038); Cm(. 1128, U 3107. 
(300) dlloott. Bake (to du Pont Co.), U.S. 2,062,318, Dae. 1, 1836; Cent. 1827, U 172. 

(2011 Booth (to Swann Baaaarob, Inn.), UB. 1,861,168, AprO 10, 1631; Cmi. 1224, II 1846. 
(202) PraU, Matkaa (to Raaelug Co.), Gar. 678,230, June 22, 1033; C«U. 1121, U 1130. (308) 
WUUama (to Dow Chem. Co.), U.S. 1,840,700, Jan. 12, 1882; Cent. 1121, 1 3198. (204) Hale 
(to Dow Chem. Co.), UR. 1R01,166, May 12, 1831; Cent. 1821. II 1186. (205) Federal Fhoa- 
phorua Co., Brit. 870,774, Miy 5, 1832; Cent. 1288, II 1237. (206) Hale (to Dow Chem. Co.), 
U.8. 1,761,868, June 17, 1830; Cent. 1880, D 1412. (207) Britton, WilUanu (to Dow Cham. 
Co.), UR. 1,726,170-1,726,173 ind., Aug. 27, 1028; Cent. 1128, I 2479. (208) A.G.FA., Ger. 
201,061, Deo. 11, 1908; Cent. 1888, 1 175. (208) Britton (to Dow Chem. Co.), UR. 1,823,024. 
1,823,025, Sept. 16, 1031; Cent, lin, II 1237. (210) Britton, WUliama, Putnam (to Dow Chem. 
Co.), U.S. 1,833,026, Sept. 16, 1831; Cent 1821, U 1237. 

(311) White, J. Am. CAem. Roc. 14, 778-781 (1933). (212) Daina, Brewater, J, Am. Chem. 
See. 41, 1673-1678 (1920). (213) Ber^tram, Wright, Chandler, GOkoy, J. Org. Chm. t, 170- 
178 (1086). (211) Wright, Berpmom, J. Org. Chm 1, 178-188 (1036). (216) HoUaman, 
do Bnqm, Ree. trot, ehtin. 1^ 188-107, 376 (1900). (216) Bashioum, Poware, Ind. Eng. Chm. 
U, 407-408 (1823). (217) Vanna, Kulkami, J. Am. Chem. Sec. 17, 143-147 (1826). (218) 
Manka, Bee. trot. cMm. 14, 146 (1826). (218) HoSman, Dame, /, Am. Chm Sec. 41. 1015- 
1016 (1818). (220) Tanaaeacu, Maoarovid, Butt. uc. ehm. (5) 1, 1128 (1038). 

(221) Meyer, Bohmidt, Ann. 411, 333 (1923). (222) Baxter, Cbattaway, /. Chem. See. 117, 
1815 (1815). (223) Daviea, Wood, J. Chm. Sac. IMS, 1124-1125. (221) HuntreM, Carton, 
/. Am. Chem. See. 81, 512-613 (1940). (225) van Arkel, Vlee, Bee. (roe. chtm. 66, 408 (1636). 
(226) Coffin, Holt, Anelpil 44, 226-229 (1819). (227) FrankUnd, Carter, Webeter, J. See. 
Chm. Ind. 18, 163-156T (1819). (228) Emmone, Am. liinenil. 11, 482-483 (1828). (238) 
Cameron, Thoanaa, et aL, /.Path. Boet. 41, 281-296 (1837). (230) Smyth, Jnd. Sag. Chem., 
Anal. Bd. 8, 379 (1936). 

(231) Wadawar(h,'Hiiiahelwoad, J. Chem. Bee. 1814, 18B478. 


8:7905 l-CHI.ORO-2-HETiniroOPAllOI.-l Q CiHeOa 
(>Ihobutyl.Mchlorolqrdrin-'i 

iiHt 


iMhlorcHBobutyl aloohol) 


B.P. 139-133“ si. dec. (1). 

ySee aho l<hloro-2^thy1rprojKi^ (3:7752).] 


Boil. I -873 
ll- 
fc- 


ColorlsflB vise. liq. with disagreeable odor (1). — Does not freese in mizt. of solid € 0 % + 
ether (l)e — Sol. in cold fumg. HG (1). 

(For prepn. (accompanied by the iaomeric l-ohloro-2-methylpropancil-2 (3:7752)) 
from 2-methyI-lg2-epoxypn}pBn8 (isobutylene oxide) + HG see (1) |2) (3).) 

C on Btdg. a few days with aq. yields (2| isobutyrsldehyde (1:0120) [of. behavior of 1- 
^onh2-inethylprDpanQl-2 (3:7752)]. 


d-Chloroisobutyl acetite: unreported. 

/9-Chloniiaobiityl benzoate; unreported. 

d-Ghtoroisolm^l^-iiitrobeQZotte! onreparted. 

p-Chloroiiobntyl 8,5-dinitrobenzoBte; unreported. 

_ 2- (jy-^hthalimido )-3-niethyipropinol-l ; unreported. 



U<aiD13)S wmt JTf <L1A 
9nw (lioa). (q KtMMdy. i- pratt Ctan. ( 3 ) 7*, B38-a«7 (IW). 


«-q»- 


a:Tm IBTBnL ,l>a<CEa.OR0PlU)P101f ATE CtBAQ 

CB|— 

da 

B.P. lawr 0) flf - i,i8T* w 

lM.I»-lSl^°atTaOiiiiiL (2) 

130-183* itTeTmm. (3) 

137-130° itTISmn. (9) 


adB.n-s«o 

l^-<lil) 

lfc-(8M) 

aff « 141»44» 


fFbr prepn. of C from o-ehloropropionyl ohloride (3:6320) with MeOH see (1|; for fqtlUi* 
of C (20% yield) together with other prods, from phosgene (3:6000) + meti^ boligte 
(1:3236) + pyridine see (3|; for fonnn. (00% yield) from methyl aFfiliunoprcipu]i^ 
hydrochloride with HGi + NaNQi see (5); for prepn. of 6 from methyl lactate (1:3230) 
with SOQs (71% yield) see (9).] 

(C + 1^% FeCU at 100^ or above loses Hd yielding (6) methyl acrylate (1:8Q26)| 
b.p. 80.3^] 

[C with MeOH/NaOMe gives (63% yield (9)) methyl cHnethoaypropionate [Beil. 
111-280, lltr(109)], b.p. 127-129* at 747 mm. (9).] 

C on hydrolysis yields MeOH (1:6120) + oHshloropropionic acid (3:0125). [For 
study of kinetics of hydrolysis see (7).] — For the amide, a^de, p-toluidide, and otiMr 
derive, corresp. to C sec the acid (3:6125). 


0 Mefhy] ce-(tetnGhlorophtha]ixnido)-iirQpionate: pi. from ale., m.p. lOO-'lOO^ fO). 
[From C + Iv tetrachlnrophthaJimide os directed (8|.| 

liTM (l| Kahlbaum. Bcr. 13, 343-344 (1879). (2) Burkiurd, Kahoveo, MawM. 73. 340 (1938), 
(3i Ritehie, J. Chem. Sfv. 1936, 105.9. (4) SchjanberR, Z. phy»k. Chm. A-179, 280 (1936). 
(6) Barker, Skinner, /. Am. Chm. Sac. 4i, iOtMlO (1924). (6) Barrett (to du Pont), I7.B. 
2,013,648, Sept 10, 1935; Cent. 1993. 1 3217; C.A. 39, 6902 (1935). (7) Bhrld, Hrie. 

Aeki 1, 243-244 (1918). (8) Allen, Nioholla, /. Am. Chm. Sac. 66. 1409-1410 (1984). (9) 
Niemann, Benson, Mead, J. Otq. Chem. 8, 40] (1943). , 


3: 7B16 d|f-6-CHLORO-3-MBTHyLPBIfTENB-8 CsHuQ 

a cHi 

B.P. 138-133° at T69 mm. (1) - 0.98S53 (1> - 1.44188 (1) 

[For pnpn. of C from dimethyl-cj-dopropyl-carbinol |Bea. VI-IO] by dialdag with oono. 
HQ tee (1) (2,5-dichloio-9-methylP«B*<i^ (3:8550) ie eleo formed (1)).] 

C OD prolonged treatment with KOAo + AeOH yielde (1) ooneep. aeotate, b.p. I70-I71*, 
-0.9108, 

C with NaO£t yields (1) ooneep. ethyl ether, 5«tho]cy34nethylpe&tene-2, b.p. 1«-148°, 
Df - 0.7989, fli>° > 1.41948 (1). 

Conpintreotedboilg. withaq. + CisCOi, followed by farther treatment with ale. KDAe 
+ a little Nal, regeneratee (1) dimethyl-cyclopropylHiatbinol, b.p. 124rl25* at 763 nm. 
JDP - 0.8800, - 1.43237 (1). 

IsMU (1) Bni]4aats, Dawael, Bull- «h oeod. nu- Bilt- (S) 14, 140-153 (1038); Cmt UK 1 
3708; C.A. 61,3883 (1938). 


BdLI- 

Ii- 

Ir(lM) 



a: 7917 
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8:7017 tf|l-S4:HL0R0FR0PAN0M CHi-GH-^CHs GiHTOa Ball. 1-350 


(Propylene ^hlorohydrin; 

Cl OH 

I,-(180) 

^•«hloio^propyl alcohol) 


B,P. 138-134° cor, at 768 mm. U) 
133-134° at 761 nun. r^l 

1.108 (1) 

1$ - 1.480X8 (1) 

133-134° at 760 mm. |3) 

133° (10) 

94° at Bmm. |9) 

[Sse aUo l-cAforopr0p(mof-2 (3 : 7747).] 

Oi‘ m 1.4505 |«) 

ntf- 1.4786 ID) 


[For prepn. of C from its acetatr (sn* below) by alcoholyriB with excess boilK- dry MeOH 
for 8 hn. (83% yield) see (1|; note that^this prepn. reaJly Btarte from the isomeric l-chloro- 
propanol-2, the conversion of wliich to C involves the following steps: reaction with KOAc 
yielding GH3.CH(OH].CH2(OAc), conversion of latter with HGl + ZnCls to CH|.GH(G1).- 
CHi(OAc), and finaUy alcoholysis to C as mentioned above (1) (4); for formn. of C by alk. 
hydftd. of its trichloroaoetate see (9).l 

(Note that although C is formed in other ways (c.g., from propanediol-1,2 (propylene 
l^ycfil) (1 :6485) with H(3 or HsCb (5), from 2,3^poxybutane (propylene oxidr) (1:6115) 
by addn. of HCl |5), from propylene with HOCl (5), or from o-chlorinn-propylamine with 
HNO& (6)) the product of these reactions appears to he (5) (G) an inseparable mixt. of 
about 40% C with 60% uf llie isomeric l-chloropropanol-2 (3:7747).] 

ReacticniB of the halogen atom of C. [0 when added dropwise to cone. a^. KOH Iosco 
HQ yielding (I) 2,3-epuxyhutane (propylene oxide] (1:6115), b.p. 35**. — G with KGN 
in 80% ale. contg. some Nal gives cm warming (60% yield (2)) ^hydroxy-n-hutyronitrile 
(BeU. III-809, 1II2-(221 )|, b.p. 214-215° |2|; note that this is not the produrt to be expected 
from simple replacement of Q by GN and apparently results from preliminary formation 
of propylene oxide to which HGN then adds so as to give a straight (rather than forked) 
carbon chain.] 

ReacdouB of the OH group of C. [6 reacts normaUy as a substituted primary ale. 
giving ethers, pstere, oxidn. produrts, etc.) _ 

[6 readily gives the cxiiresp. ethers; o.g., C with Mn2804 on wanning gives (7) |9-chlorfMi^ 
propyl methyl ether, b.p. 98-99° at 756 mm,, £>4° = 0.9946, nS* * 1.40754 (7); C with 
EtOH + cone. H2HO4 on htg. gives (,54% yield f7)) /J-chlnnw»-propyl ethyl ether, b.p. 
118-117° at 758 mm., = 0.082K, = 1.412H5 (7); for corrosp. formn. of etliera with 

n^propyl ale. (1:6150) and with allyl ale. (1:6145) see (7).] 

[C U mole) with (2.5 moles) at 130° gives yield (7)) ftw-OJ-chloro-it-propyl) 
ether, b.p. 188° at 762 mm., » 1.109, nj) - 1.4467 (7); note that this ether is not obtd. 
from C with cone. H28O4 17|.] 

|C on oxidn. with 3 wt. pts. cone. HNOa as directed (R) (2| gives (85% yield (2)) o- 
chloropropionic acid (3 ; 6125), accompanied by some acetic acid (1 : 1010] and oxalic acid 
(1:0445); note that C on oxidn. with cliromic acid yields no oe-chloropropionic acid but 
only acetic add (1 : 1010) and formic acid (1 : 1005) |2|.] 

/f-Chloro-n-propyl acetate [Beil. IM29, IIi-(58), Tl2-(139)]; oil, insol. aq., b.p. 

151-152° at 768 mm. (11), 152-153° at 750 mm. (1). [Brepd. indire^y; furthermore 
the prods, reported may be contaminated with some of the isomeric ^-chluroisopropyl 
acetate cf. (lO).] 

/}-ChlorD-n-propyl bensoate: unreported. 

^-CUoro-n-propyl^-fiitrobenzoBte; unreported. 

/j-Chloro-n-propyl 8,6-dmjtrobonZQate: unreported. 



LIQUIDS WITH DP<Ui5 




m 


l.(p|itlMliaiido)piQpml-l (^-tf^hydroiylMi^ 

m.p. 9^101* (10|. [Prepd. indirectly (10|; jicto that the prod. nbtd. (10) (icia iQl' 
ivlth K phtholimide in a.t. at 200-230" was the iaomenc l-(phthaliB)ido)pit]|iaMl'‘2f 
OLp. 80^” |10), but whether this result was due to contanaiDatioD of C with the 
isomeric l-ohloro-propanol-S (3:7747) or the rearr. has never been clarified.] 

8:7n7 (1) HBDiy, i2«:. tnn, ckim. IS, 327-333 (1903). (2) Dewed, See. trot, chiiaL U, S04r 
607 (1024). (3) Henry, Rk. trot, ckm. II, 209-210 (1003). (4) Henry, BvU, aead. ny. 

IMI, 441M94; Cent. INI, 11 020. (5| Smith, Z. phynlb. Chem. N, 50-85 (1010). (fi) &l|ith, 
Platon, Ber. U, 3150- 3165 (1922). (7} Dewad. BulL aoe. ehim, Sdp. 14, 343-349 (1025). (fl 
Henry, Hec. trao. chim. II, 341-344 (1003). (0| Oayler, Waddle, J. Am. CAem, Boe, N, 3850 
(1041). (10) Gabriel, Ohle, Bor. N, 807, 812 (1017). 

(Ill Dewael, Bull. ooc. ckm. Sdy. N, 400 (1930). 


3:7918 METHYL a-CHLOROISOBUrmTE Q CsHACl BeU. S.11. 198 



CHr-i-COOCH, 




(l;u, 



B.P. 13/t° at T60 mm. (7) 

• 1.0893 (3) 

"d 

1.4122 IT) 

133-13S‘ at 760 mm. U) (2) 
128-120.5° at 763 mm. (3) 
34-65° at 66 mm. (.3) 

42-44° at 17 mm. (7) 


no 

1.4010 |3) 


[For prepn. of C from ac-chloroisobutyric edd (3 : 0235) with MeOH see (3) (4); for forma, 
of C as by-product of reactn. of methyl ce-hydroxyisobutyrate (1:3206) with phosgene 
(3:5000) -h pyridine bee |1| |2| (6).] 

[C on htg. at 500-510° (1), or passed over silica gel at 300” (4), or htd. with anhydrous 
FeCls for 4 hrs. at 100" (5), or htd. with quinoline in pres, of hydroquinone (3), gives 
(83% yield (5|) znethyl methacrylate, b.p. 100-101".] 

3:7118 (1) BurnR, JoniM, Ritchie, J. Cfiem. Soc. 1135, 717. (2) RitchiB, /. Cfum. Boc. 1111^ 1059. 
(3| Zal'kind, Markov. J. Avpiuid Chom. II, 1042 1044 (1937); Cent. IIW. II 2421; 

C.A. SI, 1652 (1038). (4) du Punt Co. & Loder, Brit. 428,223. .lune 6, 1035; Cent. HM^ 1 170; 
C.A. N, 6607 (1035). (5) Barrett (to dii Pout Co.), U.S. 2,01.i,64S, Kept. 10, 1035; Cent. UN, 
T 3217; C.A. 11, 6902 (1935). |6) Imperial Chem. Ind. 5c Ritchie, Joiiee, Bums, Brit. 424.885, 
Maroh 4, 19:15; Cp/iL 1931, I 2440; f.A. 31, 5124 (1U35). (7) Kahovec, Kohlrausch, MunotiA. 
74, 116 (1943). 


3: 7910 d^.l,a-DICHLORO-8-METHYLBUTAlVE C^iodi BeU. 1 — 



Cl Cl 

Ii- 


CHi-CiU-i-diH, 

V(ioi) 




B J. 133-135' (1) 

of’ - 1.0785 (1) 

- 1.4033 14| 

133.5° at 760 mm. (caled.) (4) 

1.0766 (4) 


71.5* at 100 mm. (4) 




[For prepn. of C from l,2-epoxy-2-methylbQtane (1) with FC3s see (1); for funniL of 
C (together with other products) from 2-methylbutene-] (wuym.-ethsd'^nethyl-ethstoie} 
(1 :8210) with Os at -5 to -17" see (2) (3); for funnn. of C (together with other prodiiots) 



mvmoN a; Boomm a 




108$ 


Iran deKbraratatoiy mjrt eUorida hr phetoolMniinl BhlariutticB irilh SOiCI) in pm. of 
ttemorl pmnide aee {4M 

C on boilg. with aq. EK^Oi gim (1) (together with ottiBr produete) l-ofaloro-OAetfa^ 
lmteiw-1 (3:7803), b.p. 96-07°. 

C on oadn. wiA KMnOi givee |2) butenonoa (ethyl methyl ketone) (1;S405), 

l;mi ID dulmera, TVont. fiep. Soe. Con. (S) SI, m e»-7B (1938). |a) Oubur, TbhdMnko, 
/. On. Ckm. {V£J.R.) 8, 1063-1007 (1938): Cent. lIMb U 4231; C.it. H, 8765 (1989). (3) 
TUwhaoko, /. Gan. Chm. iV-SAR.) 8, 1333-1246 (1938); CwK. UM, U 4322;; CJl. 83, 4190 
(1939). (4) Brown, Khiruoh, Chao, J. ^m. Cham. Sac. B, 3437-3439 (194Q). 


S; 79188 1,1-DlCHLOROBIITANB H CtH|Cl, 

(!a (l;i 

B.P. 134’ ID » 1.1168 (31 

181-183’ at 7U mm. (3) 

[For piepn. fixim butanediol-l^S by htg. in B.t. with eonc. HCl (satd. at 0”) see (1); for 
ptepn. from l-chlorobutane (n-butyl chloride) (3; 7160) by actn. of Qs in light (other 
products also being formed) see (2) (3) (4) (5); ^r prepn. from 2-ohlorobutane (3:7126) 
by actn. of CI 2 see (6|.] 

C on passing over alkali (NaOH, KsGOa, soda-lime, etc.) at elevated temperaturea 
(e.g.| 7Q0-’750*) yields butadiene-1,3. [For studies of this reaction see (2) (4| (5).] 

C is readily saponified with aq. KsCOa to butanediol-1,3 (1:64^2) |6). 

I:7M ( 1 ) Fargher, Perkin, /. Chm, Soc. ItS, 1356 (1914). (2) Muskat, Northrup, J. Am. Chm. 
Soc, M, 405(M052 (1930). (3) Tulmheiiko, Chuibskov. /. Gm. Chem, 7, 

(1937); Ceite. IIW, 11 2575; C.A. 31, 5755 (1037). (4) CarotherB (to du Pont), U-S. 2,033,503, 
April 28, 1936; Cent, im, II 3358; C.A. Si. 3912 (1936). (5) Muskat (to du Pont), U.S. 2,070,- 
609, Feb. 16, 1937; Cent. 1IS7, II 2597; C.A. U, 2236 (1937). (6) Tisholicnko, Churbskov, 
J. Oen. Chm. {V.S.S.R.) 7, 663-666 (1937); Ceni. 1IS7, II 372; C.A. St 57M (1937). 


BeU.1- 

ii-(3a) 


1.445 


3:7835 8-CHLOROPE5TANONS4 CsHbOQ Beil. I-6B1 

(o-Chloroethyl ethyl ketone; CHg-CHr-C— CH— CH* Ii— 

a-chlorodietbyl ketone) ^ It-- 

B-P. ISB** (1) (2) 

145* (3) 

Oil, ingol. aq., sol. ale., ether. 

(For piepn. of C from pentanone-3 (diethyl ketone) (1:5420) with CU (3) (4), with Cb 
in pres, of aq. + GaCOi (86% yield (1)), or with CU in vapor-phase chloTination |4} see 
indio. refs.; from 4-ch]oro-4-methyl’’3-ethyliBoxasolone-6 [Boil. XXVll-163] with hydro- 
dilorie acid see |2|.] 

C on ndnetion with Hj yields (3| pentanone-3 (1 : 5420). 

C does nd (3) form a cpd. with satd. aq. NaHSOi soln. 

C dis. readily in aq. alk. yielding a soln. (presumably contg. pQntanone4-ol-2) which 
readily reduces NHiOH/AgNOi and reduces Fehling's soln. on warming (3). 

|C in sbs. ale. treated with NHi gps yieldB (3) 2,5-dimethyl-3,&<liethylpyra^ [Beil. 
XXlU-lOl], liq., b.p. 216-217”, forming with aq. a sublimable hydrate, m.p. 42.5*. (Note 
that S-ddOrapentanone^ (8:7893) similariy tmted givea the eaine prod.}] 





uqiDiDs mifl J9f -tiifU 

■:1fM U> tartwd, (AMm ■ Munria (Jlth,) M, 8»~M MKt.l 888. 

Bamod, BiA tte. Mm. (8) H, Id-U (1BB8). <8) 'Dtmrtra.VIiidnpa, Mi. «m. 
88ir«88 (1881). (4) luitoal, CMniw « mdiMMa (Iitlf) M, 185-8)11 (lMd)j CM. 

S:7MS l-CBLORO-a-MBTHnSmilB CiOuQ 


(n-ButylpdininthylHiubuiyl 

a 

Jr— 

chloride) 

GH|.CH|.CH,.CH^— (jr— CHi 

ha, 

Hi* -0.3061 (6) 


B.P. lU* d. dec. (1) 

lao-lM* Bl. dec. (2) 


138° dee. *t 784 mm. (3) 

0.8098 (6) rg - 

L4906(6){3) 

183° at 740 mm. (4) 

89-72° It SO mm. (5) 
69.89° at Nmm. (6) 
39-49° at 10 mm. (4) 
36-36.6’ at 15.S mm. (6) 

0.303 (3) 

1.4399 (6» . 


[For pteim. of C from 34nethylhexaiiol-2 (n-bnIyI-dimethyl-iiarlHiiol) [Beil. 
lr(444)| <5) (61 with dry HCl gas at -10’ (65-76% yield (6)) or at 10-16* (75% yield 
(51) (6), with oonc. HCl (1), or with AeCl (1) (21 aeo indie, rrfa.; for fonnn. of C oi by> 
product during reactn. of the above carbinol with CeHr + AlCli (main prod. 45% yidd 
of 2-inethyl-2-phenylhexanc, b.p. 106-109*' at 20 mm.) see (4); for prepn. of 6 from 2- 
methylhexanaU3 (iBopropyl-n-propyl-carbinol) [Beil. 1-416| Ii-(206)] (3) with dry HCl at 
0° (80% yield (3)) by rearrangement see (3).] 

[For data on density and parachor of C at 25°, 50°, and 75° see (7).] 

C with Mg in dry ether as specified (5) gives 74.4% yield corresponding RMgCI. 

C converted (as above) to RMgCl and the latter oxidised with gives (42% yidd 13)) 
2-«ncthylhcxB]]ol-2j b.p. 139.5-140.5° at 741 mm., 110° at 250 mm., JDp ^ 0.813, « 

I. 4173 (3). 

[For reactn. of RMgCl with ethyl chloroformate (3:7295) yielding (6) ethyl f>4>ntyl^ 
dimetfayl-aoctaie, b.p. 66.5-70.0° at 16 mm., nff = 1-4148 (5) (corresp. amide, m.p. 92.^ 
93.8° (51) see (5); for reactn. of RMgCl with AcCH (3:7065) giving (9% yidd (5)) 3,3* 
dimethylhcptanoDe-2, b.p. 68-70.5° at 20 mm., ^ 1.4206 (semicarbasonBi m.p. 12^ 
130°) (5) see (5).) 

C oonvnrled to RMgCl and treated with C0| gives (5) n-butyl-dimethylaeede add 
(constants not given (5)) (corrasp. amide via acid chloride, m.p. 92.8-93.8° u.e. {5)). 

1:1145 (1) Henry, do Wsel, BttU. acad. roy, Rdg. IfW, 957-96S; Cwt, 1119, 1 1854; JSso. 

(Aim. 18, 448 (1909). (2) Muset, BvJl. aead. ny. BOg. UN, 775-780; CerU. INI, 1 1313. (8) 
Whitmore, Johnston, J. Am. Chem. Soc. N, 2266 (1938). (4) Huston, Fox, Binder, JT. Qrg. 
CAem. I, 262 (1939). (5) Whitmore, Badertsoher, /. Am. Chem. Sac. U, 1859-1567 (1938)> 
(6) Whitmore, Woodburn, J. Am. Chm. Soc, M, 363-304 (1933). (7) Qusyle, Owen, Beavin, 

J. Am. C5em. Soe. H, 3108 (1939). (8) Petrov, Kurbekii, J. Gen. Chem. iUB.S.R.) 14, 408*494 
(1944) ;C.A. N, 4600 (1945). 




S;7W«^:7W 


nrviBioN B, flEcnoN 3 


ion 


B:7M0 a-CHl01l0-J<lIBIHILmDUBX Cl CrHuCI 

CB, 


Brill- 

li'( 08) 

Ik-(llB) 


bj>. iu. iso* (1) 

nMI8‘ at n mm, (2) 

41* It 80 nun. (3) 

89-40° at 15 mm. (4) 

88.0-38.0° at 18 mm. (5) 


of = 0.8787 |4| < - 1.4800 (2} 

1.4888 (3) 
1.4880 (5| 
1.4870 (5) 

Dl* = 0.870 (6) nif - 1.48700 (4) 

0.878 |5| 


[For prepn. of C from S-mclhylhexuiol-3 (cthyl-methyl^propyl-carbinol) [Beil. 1416, 
Ii-(206), lr(4ti)] |2| with dry HCl at 10-15° (90% yield |2)) oi ^ith HCl (4) see (2) (4); 
for fomm. of C aa a by-product of the rcactn. of the above carbinnl with CbH« + AlCla 
(nuun prod. 45% yield of 3-methyKl-phenyihexane, b.p. 10&-107° at 20 mm., ni> - 
1.4904) Bee |3|; for formn. of C from 3-inethyUiexene-2 (1:8322) with dodc. HQ aee 15); 
for formn. of G from ethyl-methyl-n^ropyl-carbinyl iBocyanate on htg. with cone. HQ 
Bee (1).] 

[For data on denmty and parachnr of C at 0°, 15°, 25°, 50° and 65° see |6).] 

C with Mg in dry ether as specified |2) gives 67-78% yield corresponding RMgQ. 

|C converted as above to RMgQ, treated with formaldehyde gas, gives (30% yield (2)) 
2-ethyl-24iethylpentanol-l , b.p. 75.5-76.0° at 15 mm., - 1.4353 (2).] 

C with GsHs + AlQj yields (4) 3-methyl-3-phenyihcxane, b.p. 110-112° at 15 mm., 
tip - 0.8819, n]} = 1.49951 (4). 

8:TMI (1) Montagne, Ann. chim. (10) 13, 125 (1030). (2) Whitmore, Badertscher, /. Am, 
Chem. Sac. ii, 1561, 1565 (1933). (3) Huston, Fox, Binder, /. Org. Chm. 8, 253 (1039). |4) 
Halse, J. prakL Chem. (2) 89, 45245.1 (1914). (5) Hasarav, Ber. 71. 622 (1937). (6) Qunyle, 
Owen, Beavers, J. Am. Chem. Sac. 61, 3108 (1939). 


3:7955 l-CHLOROHmiTE CH,.(CH2)4.CH2G1 CeHigQ BeU.I.143 
(rkHexyl chloride] 


B.P. 

135-136° It) 

134-135° cor. at 768 mm. (2) (3) 

134° at 769 mm. (18) 

134° at 788 mm. (4) 

133.6- 134.4° 15) 

133.9° at 764.7 mm. |6) 

132.7- 133.3° (15) 

182-133° at 760 mm. |7] 

Golorlen mobile liq., insol. aq. 

[For prepn. of C from hexanol-1 (1 :6230) by htg. with fumg. HQ in s.t. at 100° (100% 
yield) see (2); by shaking with HCl + ZnCb for 2 days (46% yield), with PQa + ZnC3s 
(61% yield), with PCI* + ZnCh (77% yield), or with excess SOCh (yield: 85-87% |1), 63% 
(18) see (1) (18)); for prepn. from l-chlorohexene-2 by cat. reductn. sec (9).] 

[For formation (besides other products) from n-hexane by chlorination see (10) (11) 
(12) (13); for formation from heavy metal n-caproates + Q 2 sec (14).] 


Ir( 51) 
li-(109) 




0.8784 

0.8765 

a87551 


(18) 

(7) 

(8) 




1.48864 ID 
1.4800 (4) 

1.41001 (IB) 
1.41944 (6> 



um 


.UauiDB WITH Cf < l.U 


3:7ttS4»!9nD 


C tm nfluing with 10% aq. NaOH yiddi (91 n^beniial (1:0230). 

IFar Btudy of nMtion of C with KI in acetcma aee (16); with metiliie Hn m (10); with 
NnCiBi we (4); with (^iNHi aee (17).] 

C with M| in diy ether + tnoe Is givee (97.2% yidd (19)) BMgQL 

J7-(»Hazyl)tetnehlaniplilhaUiiiide: Ifta. from EtOH, m.p. 160-151’ (20). [ItoDi 

C (?) or from n-hexyl bromide with K tetnehlorophthaliinide (20).] 

I:nil (1) Clark, Streifht, TYom. Roy. Soe. Cm. (3) M, III, 77-80 (1030). (2) Hauy, A4I. 
aeod. Toy. Btlg. IMi, 1S8-177 ; Cnt. UH, 11 214. (3) Henry, lUe. tm. dtm. M, 364r.856 (1005). 
(4) Whitmore, Zook, J. Am. Chan. Roc. M, 1784 (1042). (S) Kohlraiuoh, KOppl, UomUA. Oh 
268 (1933). (6) Karvonen, Ann. Acad. Sei. Famicac (A) 6, No. 0, 125 (1014); CaU. liU, 111807. 
(7) Olivier, Aee. tniv. ckitn. H, 1035 (1936). (8) Kervoneik, Cent. lOU, II 1271. (0) Hurd, 
MeNamae, J. Am. Chan. Aoe. 64, 1648-1651 (1932). (10) Hchorlanuner, Aim. Ill, 372 (1872), 
(11) Michael, Turner, Her. 10 , 2154 2156 (1606). (12) Qer. 261,677; June 27, 1018; Cent, 
tm, II 325. (13) Wartyporoch, Her. 66, 732-739 (1933). (14) C. Hunailieoker, H. Hiina- 
dieito, Vogt, U.8. 2,176,181, Octolier 17, 1939; C'.A. 14, 1686 (1940); Brit. 466,066, Deft 10, 
1036; French 803,941, Oct. 12, 1936; Crnl. 1017. 1 2258. (15) Conant, Huaaey, J. Am. Chan. 
Soe. 47, 485 (1925). (16) Morton, Herheniaeikner. J. Am. C'Aem. Roc. U, 1607-1701 (1036). 
(17) Weatphal, Jerchel. Her. 31, 10U7 (1940). (18) Vogel. J. Chan. Sac. UM, 638,640. (10) 
Houhen, Boedler, Flarher, Aer. H, 1768, 1777 (1936). (20) Allen, Nwholls, J. Am. Chan. Sue, 
IS, 1409-1410 (1934). 


3:7060 l,S-DI(mORO-8-MBTHYLPROPAl(E CH| C^sHaClb 

CICH|.(!).CHsC1 


B.P. 

136.0' at7IOinm.(l)(2)(3) 

13A.S°-13e.5' (0) 

131.6-133.6° at 721 mm. (4) 

34.6* at 10 mm. (1) 


H 

i)iS = 1.131 (3) 


BalLl — 
Ii- 
Ir(8B) 


1.4637 (4) 


[For prepn. by chlorinfttion of iflobutanc ace (3) (5| (6); from 3-ch]orD-2-(cliloroinethyl)- 
propene-l (3: 56^)3) or from ]y3-(lic)iion>-2-(chloromethyl)proppno-1 (3:9066) with Hs + 
Pt blaok in ale. solo, see (lOM 

C uD big. in fl.t. at IHO^ with anliyd. NaOAc + AcOH yiclda corresp. diaoetatCf and 
ihifl on alcoholyBiB by htg. with 3% dry HQ in dry McOH gave an overall yield of 60% 
of the glyculi 2-mcUiylpropttnediol-ij3 [Beil. 1-480], b.p. 213-214°, HP « 1.0290, fio » 
1.4445 (6). 

[For study of further chlorination of C sec (7); note that C with Gh or with SQ^Cli + 
fizsO^ gi\-eB (73% yield |9|) I|2,3-triGliloro-2-methylpropanc (3:5885).] 

C on treatment with Zn dust in 85% ale. gives 38% yield 2-mcthylpropene-l, (iaobutyleiie) 

( 8 ). 

[C with aq. sic. NaCN as directed (ll| givc& 20.4% yield T-chloru-j^-mt'thyl-npbutyram- 
trile, b.p. 82-^83° at 16 nun., = 1.042, ^ 1.44255, accompanied by 11.5% yield of 

/S-methyl glutaro(di)nitrile, b.p. 133-137° at 16 mm. (11),] 

1:7111 ID Hass, /. Chm. Educatioti IS, 493 (1936). (2) Hass, McBee, Weber, Ind. Enih Chm^ 
S7, 1191 (1035). (3) Hasa, MoBee (to Purdue B^earoh Foundation), U.S. 2,004,072, June 4, 
1035; Cent. lUS, 1 3012. (4) Kahovec. Eohlrausch. Z. phy«k. Chm. B-4B, 11 (1040). (5) 
Hasa. MeBee (to Purdue Beeearch Foundation), U.S. 2,147,577, Feb. 14, 1039; Cent. llH, 11 226. 
(6) Haas, McBee, Weber, Ind. Eny. CKmn. 27, 1104 (1035). (7) Rogers, Nelson, J. Am. Ghem- 
8oe. 58, 1027-1020 (1936). (8) Lott, Christiansen. Schakett. /. Am. Ffcoim. Auoc. 27, 125-130 



<17960-3:7075 DIVIBION B, SBCIIOK 2 tOftt 

(lOSQ. (0) Moonditt, OldM, jr. Anu Chmn, Aie. 68^ 7g7 (1940), (IQ) EUnfAr, Btr. Ml 
1509-1598 (). 920 ). 

(11) Chd^ BtA, Sttadnun, Weikott, J, Am. Chm. Soc, tl, 15B8 (1M6). 


3; 7965 d;-a,9-DIMETHYL-n-BUmTL CHLOUDB CiHuOa 
{Iwqiropyl-inethyl-BCGtyl chloride) CHr-CH— GH— 

dlHi 


BelLS.N.162 


BJP. 185.9-186.6" at 761 nun. (1) 
38-89" at 15 mm. (2) 


« 0.9795 (1) 
Z)!l» 0.9961 (1) 


[For prepn. of C from 2,3-(limethylbuta3ioie acid-l (1:1114) with SOCI 2 see (I).] 

C on hydrolyBiB yields 2,3-dimethylbutBnotc acid (1:1114) q.v. (for the amide, anilide, 
^toluidide, and other derivatives corresponding to C see 1:1114). 


1:7916 (1) Hommalen, BuU. boc. chin. Bdg. 49, 243-250 (1933). (2| NonitBesca, Chioos, Bbt, 
19, 1587 (1936). 


8: 7970 8-CHLORO-2,a-DIMSTHrLPE]rrANE CrHuCl Bdl. 1 - 157 


(Ethyl-iBopropyl-methyl-carbin^ 

Cl H 

Ii- 

i^oride) 


1,- 

• 

(!;h, (!;h, 


BJ. 135-138" at 767 mm. (1) 

fig > 0.884 (1) 


183-138" bL dec. (2) 

41-43" it 20 mm. (3) 

ilg- 0.890 (1| 



[For prepn. of C from 2,8-dimethylpentanol-3 (ethyl-isopropyl-methyl-carbinol [Beil. 
1417, lr(207), l2-(446)l with HCl |1) or dry HQ at 0" (60% yield (2)) see (1) (2); for 
fonnn. of C from reactn. of the above carbinol with C(Hb + AlCls (14% yield accompanied 
by 22% yield 2,3-dimethyl-2-phenylpeiitBne) see |3).l 

1:7979 (1) EBBchirsky, J. Rubb. Phif8.-Chem. Soc. IS, 90 (1881); Ber. 11, 985 (1878). (2) Whit- 
more, Evera, J. Am. Chm. Soc. 66, 813r-814 (1933). (3) Huston, Fox, Binder, J. Org. Chm. 8, 
269 (1939). 


3:7975 5,f4|8-DICHLOBO-8-MBTH71BUTAHE 

(Trimethylethylene dichloride; 
kr-amylene diehloride) 


C 5 H 10 CI 3 


a Cl 

CHi— CHi 




&P. 187’ (II 

188-iaB° St 7861010. |2) 
80 ’ it 80 oud.( 1 i| 

87.0-87.6* tt 80 ouo. (3) 

85-3r It U-WooD. (41 
88^° It 17 000. (S) 


1^' - 1.068 (1|; 
1.0686 (d| 


BeiLI. 138 
Il-( 47 ) 

Ir(lOl) 


nit'- 1448 (1) 
ti* - 1.4481 (3) 
- 1.4860 (3) 


[For prepo. of C iiaD a^nethyKnitono^ (trioieUiTleihylene) (1;S820) with Q, at Imr 
tamp. (6| (7) (8) (3) or SOkCli at 0* (3) me io^c. reh,; for fonnn. of C from T^nathylbataae 



uqoise tm sf< iM 


ym 




OnpflUliiM) (1:81100) (4) (10) « fnn 2idik(»^«Ht)iji)ntaBe (((Majil (UiafM») 
O);7290) (11) with Cii ne iniBe. nfa.; for fomm. of C frdn 0«Mti9lbulM)»-l (w inwit^ 
fltb^uMthyl'^BUiTleiie (1:8210) + Cli eee (12); f«r fbnmi. «f C ftdu 3-eUoto4HDMilt^ 
bvtens-l (3:7a00) + HO ne (3); for fonni. of G ii«m O^aatlqlbutuiol-O (IsMtiOjl 
■Iwluil) (1:6160) + aiiee|l|.] 

(C oQ further ehloriutiaii yielde (3) OAS^ehhro^Mnethjrllwtm 0:4768} tosMbar 
with other prods.] 

G on htg. with Bohd KOH (3) or with alo. KOH (3) (4) losn HO yieUiiig 3-diha»j^ 
niathsdbuteno-O (3:7335) and other prods. — [C on passing over sod»-]ioie or burnt blw 
at 600* (13) or BaOj at 300.^500° at 20-50 nun. (14) yieMa 24neth^butadien»>l,3 ^aopnae) 
(1:8020).] 

G on bdlg. with aq. or with aq. NaiHFOt for 30 hn. gave (2) only 10% hydrolysis G 
on boilg. with 1 mole NaOH in aq. soln. for 24 hra. gave (2) only 17% hydrslyaiSi BO* 
nnmpMiiaJ by isopropyl methjl ketone (1:5410). 

G on boilg. with 35 pts. aq. for 40 hn. gave (5) complete deoempositica with fotasn. of 
iaqpropjd methyl ketone (2-methylbatanone-3) (1:5410) q.v., b.p. 04*. 

I:7l1i (l) Broobst, Ana. ehun. (7) li, 386 (18B7). (2) Evera Bothrook, Woodbum, BtshlPi 
Whitmore, J. Am. Ckm. Sue. U, 1137 (1933). (3) TiBhohenko, J. Chn. Chem. {UJ3AB.y% 
1115-1132 (1936); Cent. UK, 1 673; C.A. It, 1003 (1937). (4) Davydova, Fapkina, TkihehirilOi 
J. dm. Chem. (U.8.S.B.) 1, 1992-1994 (1937); Cent, im, 1 2397; Cjl. 88, 482 (193Q. 
(6) Froeba, Hoi^tetter, itonaUh. 81, 1083-10U (1902). (6) Kondakov, J, Stiu, Bhutf 
Chm. Sue. 17, 302 (1885). (7) Oatromuialenakil, f. Ban. Pkg».rChm. Sue. 47, 1989-1991 (1916); 
Cent U16, II 308; CJL. 18, 1342 (1916). (8) Baduche Aniline und Soda-Fsbrik, Gw. 268,555, 
May 31, 1612; Cent. 1911, 1 1010. (9) Badiaehe Anilin- und Soda-Fabrik, Gar. 261,100, June 7, 
1911 ; Cent. liU, II 1318. (10) Ayraa, Ind. Eng. Chem. 81, 902 (1929). 

(11) Badiaehe AiiiUn- und Sodu-Fabrik, Gar 257,600, Got. 28, 1911; Cant. 1918, 1 1249. (12) 
Gutner, Tiahahankn. J. Cm. Chem. (U.S.S.R.) 8, 1002-1067 (1938); Cant. 1919, U 4221; C-A. 88, 
3756 (1939). (13) Harriea, Gar. 243,076, Aug. 3, 1910; Cant. 191!8 1 636. (14) Baduebe AnOin* 
und SodapFabrik, Gar. 255,519, March 15, 1911; Cent. 1918, 1 476. 


3:7980 n-BUm CHLOROFORMATE CiHAa BeiLIlI — 

(n-Butyl chlorocarbonate) n-CiHi.O.CilO.Cl 11^:— 

n^di) 

B.P. 137.8’ at 784.6 mm. (1) DS* - 1.074 (1) - 1.418S G) 

137.6° at 780 nun. (2) 

148* (3) 4* - 1.417 (1) 

37-38" at 13 mm. |2) 

ColorlesB mobile lachrymatory hq. with sharp but pteasont odor. — iDsd. aq. and fsely 
slowly hydrolyzed by it even on htg. (U. 

[Forprepn. ( 35 % yield |3})fromnpbutylalc. (1:61R0) +pho 8 gBne (3:6000) see Ul (3); 
from di-^butyl carbonate (1 :3626) + FCli see (2).] 

C on htg. with quinoline dec. at 31" (4) into n-butyl chloride <3:7160} + <X^ 

O n-Butyl carbamate: from C by shaking with cone. aq. NH 4 OH (1); pr. from Bb.g 
mvp.64"n). 

0 n-Balyl-JV-phenylcoihimite (n-butyl CBri)Bnilate): from C in ether by treatment 
with ether sob. of aniline (1 mole) + pyridine (1 mole) |1| ; pr., m.p. 65.5° (1), 61° (5). 
[For oonesp. products from many other substituted anilines see ( 1 ).] 

0 n-Butyl idienylcirbazite: from C (3.9 g.) + pbenylhydnrine (3.1 g.) -|- pyridine 
( 3.1 g.) in aq. {lb ml.) ; after soliihfication of the sepg. yel. oil it is washed with 
teeryst. from CaHg: white scaly cryst, m.p. 70° ( 6 |. 
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DIVISION B, SECTION 2. 


lOM 

l:1WI (l) Chitemif, Smi, J. Chm. See. I17| 708-711 (1030). Ul KohlnuMA, Salwtiqr, 
ifofWta*. 31; 807 (1080). (3) Hainiltoii, Sy, J. Am. CAmi. See. 43, 436-137 (1023). jl) Catrl, 
AitL tee. eMm. (3) I, 1060 (1030). |5) WoiniMm, Oumd, J. dim. See. W. 328 (1020). 
(6) Dm, J. .4m. C/iem. See. 4S, 1054 (1028). 


8 : 79U l-CHLORO-a-MBTHnaEXANB C 7 HUCI 

(]wMniyl-iiiethyl<aibiiiyl Cl CH| 

CHrJMJHr-CHr-i-CB, 


B.P. 138° dec. at 786 mm. (1) 
135-137° (2) 


» 0.863 (1) 


BeU. 1-156 

Ii- 


(For prepn. of C from 2-methylhexanol-5 (uoamyl-methyl-carbinol) [Beil. 1-416, Ii- 
(206), I|-(445)] by aaturation with diy HCl and stdg. for 6 weeks (90% yield (1)) or htg. 
in B.t. at 140° |2) see indie, refs.] 

C on converaion with Mg in dry ether to EMgCl and treatment with Os gives (60% 
yield (1|) 2-methylhexanol-5, b.p. 151-152” at 736 mm., no = 1.4180 (5r-(a-naphthyl)- 
earbamate), m.p. 84-85” (1). 

6:7186 (l| Whitmore, Johnston, /. Am. Chtm. Soe. M, 2267 (1938). (2) Rohn, Ann. IN, 312- 
313 (1377). 


3:7988 8-CHLOROHEPTENE-l Cl CTHiaCl Beil. S.N. 11 

CIl^CH^CHa.CHJ.CHa.(UcHa 

ap. 13S-13B° at 748 ram. |1) = 0.8788 |1) = 1.4302 (1 ) 

71-72- at 76 ram. 111(2) 

= 0.8805 (2) > 1.4340 (2) 

[For prepn. of C from n-amyl methyl ketone (hept.Rnnne-2) (1 :5460) with PCU in CcHb 
(40% yield together with 23% yield 2,2-dirhlorohppUinp (3:9424)) ser (2); for prcjin. from 
heptyne-1 (1 :8085) + AcCI + HnCl 4 wc |2) (both r{jHl-rhlOTiononcn-3-onr-2, b.p. 99° at 
to mm., = 0.9830, nf) = 1.4607, and (rans-4-(;hlorononen-3-one-2, b.p. 89” at 10 mm., 
= 0.0752, = 1.4665 arc also formed (1)).] 

C with powdered KOH in mineral oil at 250° docs not (2) yield heptyne-l (dif. from 1- 
ebbrohepteno-l (3:8210)). 

I:7M ID Kroeger, 8nwa, Nieuwland, /. Org. Chm. 1, 163-169 (1936). (2) Baohmann, Hill, 
/. Am. Chem. Soc. 66 , 2730 2732 (1934). 


3: 7990 a-ETHyL-n-B1TTYRYL CHLORIDE CiHuOCl 

(Diethylaectyl chloride] CH|.GH:.GH^O:sO 


B,P. 138.0-188.8° at 760 mm. (1) » 0.9825 (1) 

130-137° (2) 

71* at BSmm. (3) Djt = 0.0992 (1) 

40° at Umm, (3) 


BeiL n - 384 

Hi- 

IIi-(2B2) 

- 1.4234 (3); 
1.4239 (3) 


(For prepn. of C from 2.ethylbutanoie acid (1 ; 1115) with Pd, (2), oi with SOCS, (1) 
(85-90% yield |3|) sec indie. r^a.J 



a:70»O 


lOM LlQUlDfi WITH 

[C on btg. with Bodium diethylaoetate yidds (2) ooncBp. anhydride,, b.p. 230”* (2)r] 

[fi with Cls yiddfl {4) a-chloro-diethylaoetyl chloride, b.p* at 70 mm. (amide, ia4>. 
SB” (4)); C with Bn yieldp (5) o-bromo-drethylaoet^ bro?nidlB, b.p* BS-lOO'’ at 25 mm. CGI^ 
for reaetn. of C with AIGU + CtHa see (6).] 

|C (1 mole) upon addition to ter-butyl MgQ (3.7 molea) in dry ether yidda (8) (by 
virtue of reducing actn. of the tertiary RMgX cpd.) 2-ethylbutanol-l (l:6223)i 0,2- 
dimethyl-4-ethylbexanal-3 (b.p. 131-132** at 150 mm., tiH » O.B33B, no » 1.4342- 
1.4302, JV-(at-iuiphthyl)GarbBinate, m.p. 63-64**), and hemnethylethBne (1:7090), m.p. 
103* (3).] 

C on hydrolyBiB yields 2-othylbutanoic acid (1:1115) q-v. (for the amide, aniUde, p- 
toluididc, and other derivativiw corresponding to C sec 1 : 1116). 

3: IBM (1| Hommelen, Bull. «oc. chvm. Bda. 41, 243-2S0 (1033). (2) FVeund, Bermann, Bsr. 

S 189-190 (1690). (3) Whitmore and 11 othere. J. Am. Chem. Soc. 68. 646, 651-652 (1941). 

Altwegg, Pivot, U.8. 1.493,162, May 6, 1924; Bril. 209.706. March 5. 1924; Cent, 1664, U 
1485; CJL. 16, 2066 (1924). (6) Fourneau. NicoUtoh, BvU. m. chim. (4) 41, 1236-1239 (1928). 
|6) Apdit, Ann. chim. (10) 2, 80 (1924). 



CHAPTER XVin 


DIVISION B. UQDmS WITH BOHJNG POINTS REPOBTBD 
AT OKDINART PRESSURE 
Sectioa 2. Ef 1^ fhin 1.1600 

(3:8000-8:8498) 

3:8000 8-CHLOROB1ITAIIOL-8 CH|-CH-CH-CHi CiH^Q BaO. 1-878 
(^Butylene chlwohydrin; 
paeudo^utylene 
oUorobydiin) 

B.P. 188-140’ (1) 

138-139’ at 768 mm. (2| 

I8ft0-137.8’ tt 760 mm. (3) (4) 

134-138° (9) 

70-79’ at 100 mm. (5) 

[fSbe abo d,Uerytiiro^iihlim^^ (3:8004) and d,(-tib'eo-3-e/itDrobidana{-2 (3:8002).] 

C in this present discussion desiiputes the ordinary mixture of steicoisomcrie configura- 
tions of 3KdilorobutanoI-2. 

C/olorless somewhat viscous liq. of agreeable odor. — C is sol. at 20 ° in Ih vols. aq. | 2 ); 
its sepn. from dilute aq. solns. is best effected by steam distillation at reduced pressure ( 6 ) 
cf. (91. 

[For preim. of C from ordinary butenc-2 (mixt. of eis and Irons stereowomers) by addn. 
of HOGl (yields: 55% UU. 50% (3), 20 % (5)) (4) ( 1 ) (2), with Clt -|- steam at 100’ (00- 
05% C together with 10-30% 2,3-dichlorobutaiH; (3:7616) ( 6 )), with Cl: + aq. at 40-50’ 
(50-00% yidd ( 6 )) (9), or with ^-chlorourea in dil. aq. acid 13-17’ in pres, of CuCl: (best 
yield 79.9% 6 -f- 20 . 1 % 2,3<lichlarobutane (3:7615) obtd. m 5% AcOH (7|| but pro- 
pewtion of the two products varies widely with nature of acid used) see indie. refs.| 

(For tabular and graphic data on equilibrium oonsts. of binary system C -|- aq., and 
ternary system C + 2,3^chlorobutane (3:7015) + aq. sec (8|.| 

C in s-t. at 180°, or C with aq. in a.t. at 100 ° lot 10 hrs. or at 120 ’ for 3 hrs., gives ( 60 - 
100% yield (3)) ( 10 ) butanone -2 (ethyl methyl ketone) (1 :5406) -|- HCl (ef. also (14)). 

[C with solid KOH (5), or with 40-50% aq. NaOH or EOH (15-20% excess) at 75-90^ 
( 11 ) (10), or with aq. KOH, KeCOj, or FbO at ord. temp. (3) (4) (2) causes elimination 
d HCl and gives (^ds: 87-90% ( 11 ), 75-81% ( 10 ), M% (5)) 2,3-epoxybutane (a,/!- 
dimethylethyiene oxide) (1:6116) (mixt. d eis and Irons atereoisoinerB).] 

(The simple alkyl ethers of C have been prepared by indirect means; e.g., from butene^ 
by action of oorresp. alkyl hypochlorites dislvd. in the ootresp. ale. or by action of 81,17'- 
diohlarourea in the eorresp. ale.: e.g., methyl ether (3-ohlon>'2-metho:qrbutane), b.p. 110*, 
B 4 * " 1.0230, nifj k 1.^125 (12); ethyl ether (3-chloro-2«thoxybutane), b.p. 11^124*, 
> 0.9612, ni) « 1.4260 (12); for n-propyl, isopropyl, and isoainyl etfaien see (12).] 

1096 


a dlH 


Ii— 

Ii-(403) 


Di‘ - 1.0692 (3) (4) n!? - 1.4422 (9) 



S:B09MrW«) 


m UQTJIDS WITH 2^ < 1.1| 

^ l-CMonMiU uatkte; b.p. 1«WM' it TU flU., 71-78’ at 80 amt, flf i* 
1.0812, >■ 1.4208 (18) cf. (7). [Prepd. indindUy from atd. buteii»2 with 

diohlonbeueneButfaumide + AeOH in ethor (28% yield (13)).] [For Mwlnyy 
pnpn. of the ooireBp. formate, ehloroaoetate, and triohloroaoetate see (13).j[ 

— 8>CUanlniit]fl-l beazoate: b.p. 2e3-2flfi.S u.o. (7). 

— S-CUonbutyl4 p-ailmbeiiMate: unteported. 

' ' 8*CUoiobu^-2 S|B-dniitRibeaaoate: imieported, 

8;8M (1) roUToeau, PuyaL BM. ue. dUn. (4) 81, 427-(28 (1922). (2) Heary, Campt. rmL 
Ui, 499 (1907). (a) ErBaMdd, J. Situ. Phyi-Chm. Sot. 84, 2fi7.i315 (1902): Cmt. Ml, n 
20. (4) KraMUki,CW]a. raid. 148,7(13(1907). (S) Norton, Haaa /. Am. C*«m. &w. 88, 2147 
(1980). (0) Batalin, Uanminov, J. (Ten. CAcm. ([7.5.&fi.) 4, S71-874 (1934) ; Cant. IIH, 1 OU; 
C.A.n, 2147 (1985). (7) Likhoahntov, Aleluoev, J. (Ten. Clem. (UASJt.)M, 927-932 (IM); 
Cent 1814, 11 1437; C.A. 88, 3063-3064 (1934). (8) BuihiiiBldn, Qol'dmaD, Knddaikaya, 
AAM. JrmeAui 4, No. 1, 33-36 (1035); Cont. 1886, 1 1131; C.A. 88, 4248 (1935). (0) Batalin, 
UgryumoT, TEkhominnr, Ointet. Kauekvk 8, No. 6, it- 12 (1934) ; Cent. 1886, II 1936; not in CX 
(10) Batalin, Ugryumov, £liii(e(. XducAul; 8, No. 6, 8-18 (1936); Cent 1980, II 3357; C.A. 88, 
6701 (1036). 

(11) IPilaon, Lueaa, J. Am. Chm. See. 88, 2398-2360 (1936). (12) likhoiheritinr, AUtmvr, 
J. Gen. CAem. (C.3.3.B) 4, 1279-1282 (1934); Cent 1888, 1 4287; C A. 88, 3306 (1936). iU) 
likhoaheratov, Petrov, J. Gen. Chm. (UB.3Ji.)X 2000-2008 (1939) ; C.A. 84, 4380-4381 (1940). 
(14) Gutoer, Tiahchenko, J. Gen. CAem. (C.&3Ji.) 8, 1720-1735 (1036); Cent. 1817, 1 3786; CJ4. 
81,4265(1037). 


8:8008 d,I-0trca-S-CHLOROBUTANOL4 OH H 

CHr-d) (!>- 

A dn 


CeHtOa 

OH, 


B6iLSJl.84 


BJ. 130.8° atT4BmiiL(l) > 1.06B6 (1) n|)' - 14886 (1) 

52.0° tt 30 nun. (1) 

51.5- 52.5° at 30 mm. (2) Df = 1.0626 {2) - 1.4405 (2) 

51.6- 52.1° at 30 mm. (1) 


[iSee oho ord. 2<ldomhiiimolr2 (3:8000) and (3:80d4).] 


[For prepn. of C from cM-2,3-npoxybutanp (1 ; 6116) (2 moles) with oono. HCl (3 molto) 
at 5° or below (77% yield] see (1); from na-butene-2 with tpr-butyl hypochlorite (3:7166) 
in AcOH/Hsy 04 (61% yield (1)) or with Ca(OCl )2 in AcOH (2) see indie, refs.; from the 
diacetate of 9nuo-butanediol-2|3 (1:64.52) in cone. HCl contg. 1 drop eonc. HfS 04 with 
large excess dry HCl gas at — 10° for 90 hrs. (43% yield] see (1). — Note that C cannot 
bo obtd. from butene-2 with aq. N-chloroacetamide (1).] 

1C (1 mole] with ROCI 2 (1.5 molcsj reflu.xed 3 hrs., then kept at 100° for 3 hn. more, 
gives (17.4% yield (1)) d,^-2,3-dichlQ^obutanc (3:7615); note, however, that C (1 mole) 
with SOCli (2 moles) htd. 2 hrs. at 95® in pres, of pyridine gives (24% yield (1)) «s«h 2> 
dichlorobutanc (3:7580). — Note that C with cone. HCl or with cone. HCl + ZnCU/Mb 
to give any dichlorobutane; note also that C fails to react with 60% HBr even in at. at 
100° for 3 hrs. (1).] 

[C with very cone. aq. KOH at 96-05” loses HCl and gives (75% yield U» cm- 2,5- 
epoacybutane (1:6116).] 

tiSM |l) Lucas, Gould, J. Am. Chm, Soo, 38, 2541-2551 (1941). (2) Wilson, Lucas, /. AM* 
Chm. Soco 58, 2396-2402 (1936). 
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3:8004 rf;-ay(lkrD4<CHL0R0BDTAIT(IUa OH <3 C|H^ BriLBJT.84 

CHr-(!j (!j-CHi 

k k 

. B.P. 138.4° It T4B mm, (1) Oi" - 1.0610 (U - 1.4897 |1) 

88.9-86.1'it SO mm. HI 

[Sm dbo ont. 3<MorobutanoI.2 (3:8000) ond d,Mni>^«Uorobiif^ (3:8002).] 

[For prepn. of C from (raiu-2,3-epQxybutane (1:6116) (2 moles) with cone. HCl (3 
moles) at 5" or below (H2.5% yield) see (1).] 

[C (1 mole) with SOClg (1.5 moles) refluxed 3 hrs., then kept at 100” for 3 more hrs. gives 
(16% yield (1|) m(»o-2;iHdichlarobutanc (3:7580); C (1 mole) in pyridine (2.2 moles) 
treated with S(^la (2 moles) at 100"^ for 3 hrs. gives (63% yield (1)) d,^2,3-(lichlorobutane 
(3:7615), and C (3 moles) with PCli (1 mole) at 100° for 3 hrs. also gives (20% yield (1)) 
d,i-2,3-dichbrobutane (3:7615); note, however, that C (1 mole) withPCls (3.9 moks) in 
CHCls refluxed 2 hrs. ipves (42.7% yield (1)) a mixi. of d,l- and mso- forms of 2,3-dichloro- 
butane. — ' Note tiiat C with cone. HCl or with eonc. HCl + ZnCls faiU to give any di- 
ohlorobutane; note also that C/aiis to react with 60% HBr even in s.t. at 100° for 3 hrs. |1 1.] 
[C with aq. KOH loses HCl and gives (1) trans-2,3-epoxybutane (1:6116).| 

liSIM (1) Lucas, Gould. J. Am. Chem, 8oc, OS, 2541-2551 (1941). 


3:8010 8,3-DICHLOROPBNTANE Cl Cl 

u 


V.Vin.-jJuijri-iunuyi- 

ethylene (Uehloride) CHj.CIlj- 


&P. 138-139.8° (1) 

50-83° It 8B mm. (2) 
8<HIl°it»]iim. (3) 


CiH,rf}l. 


BeiL I - 131 
li- 

I|-( 06) 


Ptindpil eomponent of comml. " einylone dichloiide " |5|. 

[For prepn. of C from penteae-2 (wuym.-elhyl-methyl-ethylene) (1:8215) +Cliit —17’ 
(3) or below —5° (4| eeo indie, refe.; for formn. of C (together with other produete) from 
pentane (1 : 8505) + Cb see (2| (5|.| 

C on boQg. with 10% ale. KOH givee (2) 2-ehloroppntene-2 (3:7285), but C with aq. 
EiCQi gives no prntBii«diol>2,3 (see Itelow). 

C on boilg. wUli Zn dust in ale. or on htg. with Na in xylene at 120° gives |6| p«itene-2 
(1:^15). 

[C + aq. vapor passed at 300° over MgCl. givee (48^% yield |7|) pentadiene-1,3 
(1:8035).) 

C on protraeted (250 hrs.) boilg. with 35 pta. aq. gives (3) traces of the corresp. glyeal, 
pentaiiedioh2,3 [Beil. I-482], and either or both pcntanoae-2 (1:5415) and/or iientanone-S 
(1:6420). 

liSIU (1) Kondakov, Bir. M, 931 (1891). |2) Lemke, Tishchenko, J. Om. Chm. (U.B.S.S.) 
7, 1995-1998 (1937) ; Cait. 1U§, 1 2397; C.A. U, 482 (1938). (3) Froebe, Hoohstettar, tfoiMfak. 
n, 1086-1086 (1902). (4) Tiihohenko, HrhtHhigelakaya, J. Om. OArni. (l7.i!lJS.R.) 7, 1240- 
1248 (1937); Cent. 1N8, II 2676. (5| Ayres, fnd. Bng. Chm. U, 902 (1029). (6| Bourmul, 
BiiS. ne. (Aim. (4) U. 1634-1636 (1924); Ann. ehim. (10) 1, 370 (1025). |7| Lemke, Tfshdienko, 
Rum. 50,601, Martdi 31, 1937; Cent. 1N8, U 174. 



lOM 


uoinos wrra of < m tama 


a:80U l-CBLOBOBDTAiroia4 CiSfOa 

(GhlgmMtttyl aUijrl ketone) CBr-CHi— G— 


IrCm) 


&F. 


B.P. (eonM.) 


ISB.S-ISS.S” 

cor. itTUnm. (1) 

67-48* It VriHB. 

{2)(0) 

187-188* 

(2) 19) 

65* ot 10 mm. 

13) 

137.5* 

13} 

63* ot « mm. 

(10) 

185-137* 

(4) (5) 

50-60’ ct N nun. 

(6) 

184-138° 

16) 

58-56' ot N mm. 

(2) 

183-135* 

17) 



185’ 

■t 7661110. (8) 



184-185* 

(11) 




I0-1.OSO (8) 
n” » 1.M70 (8) 


[See also MiUmihvitanone-2 (3:7598).] 


liquid with penetrating odor. — Iniiol. aq. 

[For prepn. of C from ethy] methyl ketone (butanone- 2 ) ( 1 ; 5405) with C3| in pni. of 
CaOOt + aq. (yielda of C about 25% always accompanied by 75% (rf the uomerie 3- 
ohlorobutianone -2 (3:7598)) ace ( 1 ) (3) ( 6 ) flO| ( 12 ); with CU in vapor phase (13) (14), 
with di or SQzCli in sunlight (R| ( 11 )| or with J^f-chlorourea (5) see indie, refs. — Vw 
formn. of C from l-chlorobutanol-2 (3:8025) by oxidn. with chromic acid (4), from butene-l 
with HOCl (4), from 2-chloromcthyl-2-ethyl-4-methyL-l,3-dioxolone-5 by hydrol. with 
AcOH/HCl (9), or from 2-(chloromethyl)butcne-l (3:9214) by osonolysis (18) see indie- 
refs^.j 

[G on reduction using yeast gives (15) 'l-chlQn'butanol -2 (3:8025).] 

C on oxidn. with HNOg ( 8 ) ( 11 ) yields chloroacetic acid (3:1370), 

[C on hydrolysis, e.g., by refluxing overnight with K formate in MeOH, yields ( 1 ) butan- 
onp^2-ol-] (propionyl-carbinol) [fieil. 1-826, l2-(870)], b.p. 153-154**, 50.5-51.0° at 14 
mm. ( 1 ); note, however, that C with K acetate in EtOH gives ( 6 ) ( 8 ) ( 11 ) (65-70% yield 
( 6 )) propionyl-carbinyl acetate, b.p. 176° ( 8 ) ( 11 ), 178-180° ( 6 ),] 

[C with cone. aq. KCN even in the cold yields ( 8 ) ( 11 ) the corresp. nitrile, propkmyl- 
Bcetonitiile [Beil. 111-671], b.p. 164-165° ( 8 ) (11), colorless liq., insol. aq. — C with cone, 
aq. (NH 4 ) 2 l ^3 at 70° yields (7) butanono- 2 - 6 u]fonic acid- 1 . — C with NaN« in aq. oontg. 
AcOH yields ( 10 ) l-azidobulanone- 2 , oil, b.p. 56° at 2 mm. ( 10 ).] 

[C with thiourea refluxed for 2 hre. pves (72% yield (16)) 2-iunino-4-ethylthiaju)le 
hydrochloride, cryst. from ale. /acetone, m.p. 185.5-187.5° u.c.; this salt with cone, aq.' 
NH 4 OH gives the free base, m.p. 35°, b.p. 118-120° at 7 mm. (16) (corresp. acetyl deriv., 
m.p. 117.5° U.C. (16)). — G with thiobenzamide + NaOAc htd. in sic. gives (67% yield 
(17)) 4 -ethyl- 2 -phenylthiaiole, yel. cryst. from xylene, m.p. 117-118° (17).] 

C with phenylhydraaine yidds (4) a prod, yel. cryst. from AoOH, m.p. 210-215° dee., 
whose structure is in doubt. 


(D Chlmmethyl ethyl ketone Bemiceibazone: m.p. 121° (5), 120-121° (18). 

0 Goodeni. prod, of t with Af-methyl-^-csibohydiaxidopfridiiiium j^-tehieneeuHopate: 
cryst. from 1 : 1 EtOH/ether, m.p. 136-137° cor. (19). [From C + indicated reagent 
refluxed 15 min. in abs. ale. (19).] 

O l-(Fhfhalimldo)butBnoae-S; ndls, from hot aq., m.p. 107° ( 12 ). [From C with K 
phtbalimide in dry xylene 2 hrs. at b.p. (27% yield (12)),] 

8 :m 8 ( 1 ) Leveno, Haller, J, B<ol Chm. 74, 348 (1927). (2) Blaise, H 11 B. soe. ehtm. (4) 11. 733 
(1914). (3) Juatoni, Chmiea e industria ilUdy) 24, 89-94 (1942); Cvnt iHS, I 383. de 
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HaKtauAht, Mktik B«b. aim. Ada 7, IW-m (1924), (fi) B«lud, 

19 » (Uni>. (<4 KBac. ML fOC. Mm, (8) M, 38(Maa (lS(»);Mi. Mm. (8) S,5lS-639 (1^. 
fit Bapkv, Stntint, Zuitboil, Bk. ow. Mm. U, 783-7114 (1386). (8) thi Rqnmiwtt, Ml. 
aeoi. rtf Sdg- ttNb 734-748; CM. ItM, 1 61^36. (6) BUSm, Bull. wc. cAm. (4) If. 673 (1914). 
(IP} M«tw, Han, J. Chem. Ste. M, 678, 677 (1908). 

(II) Hury, Bull. tad. ny. Bdg. 1661, 57-63; Cml. INI, 1 1123. (12) KoUiora, S», », 
2474 (1904). (18) JuBtoni, Chmlea * uiiiutna (Italy) 26, 195-301 (1942); Cml. 1661, 1 1669. 
(14) M., IVenob 813,131, May 26, 1937; Cent. 1117, U 2071. (15| Sutomaura, BiaMm. Z. 
m, 80 (1924) ; Ctnt. 1184. 11 3272. (10) Bn-geim, Coy, Lott, J. Am. Chan. Sac. N, 1873 (1940). 
(l7} midiiiaa, Sparki, AdaloB, J. Am. Chem. Ste. N, 2263 (1937). (18) Gutnor, TUufMokp, 
J. (fcn. Chem. (VBB.B.) 8. 1063-1067 (1938); CM. IIN, 11 4331. (19) Allan, Gotoa, J. Org. 
Chem, 6 , 898-601 (1941). 


8:8aU U^DKaLOROPBHTAin CkHuCaa B«L S.]f. 10 

OHi,CHi.CHx.CBa,CHCli 

BJ. 189.4-140.8* (1) 

[For piepn. of C from iaovaleraldehyde (1:0140) with FQ| gee (1); for fonnii. of C 
(together with other prods. ) from pentane (1 : B505) by vapor-phaK photoohemical ohlorin- 
ation Me (2).] 

■:MU |1) Kohlrsiiioh, KOppI, MtmdA. N, 197 (1935). (2) Ham Hufiman, 3. Am, CAm. 
Am. H, 1233-1235 (1941). 


3:8080 d,l-a-MBTBn,-n-VALERn. CHLORIDE CaHuOCl BeU. S.H. 108 
(Methyl-n-propyl-acetyl chloride) C!Hi.CHi.(BIi.CH . 0=0 

(!;H| (!a 

B.P. 140.0-140.8° at Til mm. (1) Df = 0.9781 (1) 

^ = 0.9979 ID 

[For prepn. of C from_2-methylpeiitanoic acid (1:1117) with SOGls see (1).] [The 
dextrorotatory iaomer of C has also been reported (2).] 

C on hydrolysis yields 2-inpthylpentBnoic acid (I ’lllT) q.v. (for the amidci anilide, 
p*toluidide, and other derivatives corresponding to C see 1:1117). 

1:8m ID Hommelen, BvU. soe. ehim. it, 243-250 (1D33). (2) Levene, Mikosa, J, Biot. 
Cham. 84, 570 (1929). 


3:8023 i-CHLOROH£PTENE-3 

CH|. GHs'CHs. 

BaP. 141 ^ ( 1 ) 

138.3-139.5'* cor. |2) 


a C 7 H]aCl BeU. I - 220 

(!j=CRCH*.CH, 

DL^ = 0.883 (2) ^ 1.437 (2) 


Two geom. stereoisomen of C are possible, but only C has yet been recognised. 

[For prepn. of C from heptanon&4 (di-rippropyl ketone) (butyrone) (1:5447) with 

PGliBeenH2M 

C on treatment with NaNHa in pseudoeumene at 140** yields |3) hep^B-3 (1:8096) 
together with a solid prod, which with aq. yields |3) heptyne-1 (1:8066). 

I:8m |1) TawUdarow, Per. 1, 1442 (1876). (2) Bourgeul, Cmpf. md. 178, 1660 (1024); Jhifi. 
aw. (Aim. (4) U, 1636-1637 (1924); Ann. ehim. (10) 8, 372 (1925). |3| Bourgeul, Compt. md. 
178, 1965 (1024); Ann. cAim. (10) 1, 342 (1925). 





UQISDB wns Sf < 1.11 

JhMH d^MHCBUatOVDTAllOU H OfBtOa 

(•■ftitifleae dibrohydthi) I 

CHi.GHiiUX«QiCl 

im 

Bf . Mt* (1) Dj* . 1.068 (2) 

68-70'' 1127 mm. (2| 

53-^5** at 17 mm. (5) DJB . ^ q^q | 3 | 

6r it 16 mm. |3) 

(jSm o^m 2rchlorob‘iUariol~i (3:9160) ] 

Colorleas liq. when freshly distd. but tunu red on atdg. and darkens with time (3|. ^ 
On distn. at ord. preu. partially dee. with loas of HCl | 3 ) [and probable fotmn. of i;^ 
epoxybutane (aee below)]. 

[For prepn. of C from butene -1 + HOGl (40-50% yield) see (U d. ( 5 ); from ddoro- 
acetaldehyde (3 : 7212) + GsHsMgBr in ether see (3) (5) ; for prepn. <44% yield) by hydroly* 
Bia of correnp. trichloroacetate (obtd. by chlorination of «c.-l)utyl trichloroaoetate) see ( 2 ).] 
C on Qxidn. with CrOa yields (1) l-Ghlorobutanone-2 (3:8012). 

C with hot cone. KOH Rives (50% yield (1)) 1,2-epoxybutane (1:6118), b.p. 61-62* (4). 
[For study of this reaction aee (4).] 

Ghlorometfayl-ethyl-caibinyl acetate: unreported. 

Chloromethyl-ethyl-carbinyl henxoate: jnreported. 

Chloromethyl-ethyl-carbinyl ^4iitrobenzotte: unreported. 

Chloromethyl-ethyl-carbinyl 3,6-duutrobBnzoate: unreported. 

l-(Ar-Phthaiimido)butBnol-6: unreported. 

(p Chloromethyl-ethyl-carbinyl AT-phenylcarbainate; m.p. 78.5-79” |3). 

8;8«M; (1) de Montmollin, Matile, atm. ileia 7, 106-107 (1924). |2| Waddle, Adkioa, /. 
Am. aem. Soc. 61 , 33U3 (1939). (3) Helleridi, Hpeidel, Btr. 54 , 2636-2037 (1921). (4| Moureu, 
Dod6, BvU. soc. diim, (5) 4 , 288-289 (1937). (5) Oleoo, Whitacre, J. Am. Chan, Soc, 66 , 1020 
(1943). 


3:8088 MBTHYL /S-CHLOROISOCROTOKATE C,HiO|C3 

Bell H - 417 



CHr-C-a 

ni-(190) 



CHiOOO-ilj-H 

ll,-(386} 

B.P. 142.4” cor. 

(1> 

1^0 ° 1.138 (1) (3| 

“ 

141-142” 

(2) 

1.1361 (3) 111,” 

-1.45788 (3) 

48-43° at 11 mm. (3| 

0 1.143 (1| 



[i9ee also methyl fi-ehlorocrotomte (3:9244).] 

[For prf^n. of G from ^-chloroisocrotonic acid (3:1300) in MeOH eoln. satd. with HCL 
gas (U ( 6 ) or htd. with 10% cono. H 2 SO 4 (yields: 70% (2), 60-62% (4)) see indie, rrfa.; 
from | 9 -chloroi 8 ocrotonoyl chloride (see under p-chloroiBocrotomc acid (3:1300)) with 
MeOH (yields: 90-95% (4), 80% ( 2 )) see indie, refs.] 

(C with NaSH in MeOH gives (4(M5% yiidd ( 2 )) methyl jS-mercaptocrotonate; note 
that the prod, is apparenily a mixture of the two ge<Hnetrically stereoisomerio thioentib 
together with the keto form, viz., methyl thioacetoaoetate, GH).CS.CHi.COOCHt; for 
detailB see | 2 ).] 

[G with Na salt of ethyl mercaptan below 5” gives (80% yield (4)) a mixt. (b.p. 11M32* 


hr* 

h<m) 


iS - l.Ut« (2) 
- 14888 |3) 



3:B0S8^:80ao 


DIVISION B, SECTION 2 


IKMI 


at H mm.) of methyl ^thylmereaptoerotonate and methyl ^bylinemptauoinicri^ 

— 0 with Nb Balt of benayl mercaptun Rivea (85% yield f4)) methyl d^hemylmeroapto- 
fsrotonate, eryat. from ether or MeOH, m.p. 69-70^ |4|, 73” (2); note the change to the 
other aeries of BtereoisomerB and also that this same prod, is obtd. (78% yield (2|) from the 
Na thioenolate of methyl iB^mcrcaptocrotonate with benayl chloride. 

C with hydraaine hydrate aplita out HQ and MeOH with oonsequent ring doBure yielding 
(&) (6) 54n6thylpyrazolono-3 [Beil. XXlV-19, XXIVr(189)]. m.p. 215” (5) 18). 

I:8M (1) Geuther, Frolioh, Zeit. fUr Chmie ISM, 274. (2) Scheibler, Topouiada, SchiilM, /. 
pnki. Chm. (2) IM, 10-20 (1930). (3) von Auweri, &r. 4S, 2807 (1912;. |4) Scheihler, Voaa, 
Bar. 51, 381-387 (1920). (6) Frori, Atii V couqt. nozl. cAtm. pure applicota, Rtmt 1115, Pt. 1, 
361-306 (1936) ; Cent 1987, 1 4630; C.d. 81, 3914 (1937). (6| Freri, Qau. chim. iUU. 91, 26 (1936) ; 
Cent. 1889, U 621; C.A. 19. 6387 (1936). 


Beil. I - 3BO 
Ii- 

ii-(m) 


BJ>. 141-142° II) 1-03S5 (2) 

141° |2| (3) 14) 

139-141° (5) i)g - 1.0562 (2) 

43-45° It IS mm. (5) 1.0546 |1| 

liq. sol. in 15-16 pta. aq. at room temp. (1). 

(For prepn. of C from 2-methylbutene-2 (trimethylethylene) (1:8220) with HOQ 
(60% yield (1) (2)) or with N-chlorourea in acid solution (70% yield (5)) sec indie, refs.; 
for prepn. of G from 3-chloropentanone-2 (a-chloroethyl methyl ketone) (3:7893) (3) (4) or 
from ethyl a-chloroprupionate (3:8125) (6) with MeMgBr |3) or MeMgl (4) soeindic. refs.; 
note that a mixture of C with 2-chluru-2-metliylbutanol-3 (3:9290) results from 2,3-epoxy- 
2-methylbutane (trimethylethylene oxide) [Beil. XVll-13], b.p. 75”, by ring cleavage witli 
HCl (4).] 

C on distillation over P20t (1) or on htg. at 130” with anhydrous oxalic acid (1:0535) 
(6) or with HsS 04 (92% yield (7) ) gives 3-cblorcK2-methylbuiene-2 (trimethylvinyl chloride) 
(3:7335), b.p. 97-98”, + l-GhlDro-2-fnethylbutene-2 (/i(, 7 -dimethybllyl chloride) (3:7485), 
b.p. 110”. 

C on boilg. with aq. + BaCOg yields (5} 2-methylbutanediul-2,3 (trimethylethylene 
glyed) [BeU. 1-482, Ii-(25l), l2-(549)]i C on htg. with KOH |3) (6), ale. KOH (40% yield 
(5)), or better powdered KOH in ether (70% yield (5)) gives 2,3-epoxy-2-methylbutane 
(see above). 

C on htg. in a a.t. with aq. at 140” (8) or by itself at 155” (8|, or on htg. with aniline 
(70% yield (5)), gives 2-methylbutanone-3 (isopropyl methyl ketone) (1:M10). 

C with MeMgl as directed (9) yields 2,3-dimethylbuiaDol-2(dimethyl-iBopropyl-earbinol) 
(1:6187). 

8:69I9 (1| EraBsuaki. J. Rm. PhyB.~Cham. Sac. II, 1-26 (1901) ; Cent. 1991, 1 006. (2) Mokiew^ 
■ky, /. Ruu. Phvt.-CAem. Sac. 89, 886-900 (1898) ; Cent. 1899, 1 589. (3) Founieau, TUfenMU. 
Compt. rend. 145, 439 (1907). (4) Nilsnii, Hmith. Z. phytik. Chm. A-M, 144-145 (1933). (5) 

Detosuf, BitU. Boc. eftim. (4) 51, 170-171 (1922). (6) Heniy, BuB. aoc. chim. Bdg. 81, 152-156 
(1906) : Cent. 19H, II 1178; Ree. tm. chim. 89, 420 (1907). (7) GroU, Burgin (to Shell Devdop- 
ment Co.), U.8. 2,042,223, May 26. 1936; Cent. 1117, 1 1274; C.A. 19, 4876 (1936). |S| Krai- 
nuki, J. Ruse. Phya.-Chm. Sac. 14, 287-315 (1902); Cent. IIM, II 19. |0) Earl, J. Proo. Roy. 
Bvc. SJS. Waka, 91, 71 (1928); Cent. 1989. 1 863; CJi. 88, 815 (1929). 


8:8030 d,f.8-CHLORO-2-METHyLBUTANOL-8 CiHuOCl 

(Trimethylethylene chlorohydrin; Cl CHg 

8-ehlaro-ter-amyl alcohol; m k km 

ce-Ghloroethyl-dimethyl-carbind) CHg—C C— CHi 
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UQDIDS WITH op < 1.U 

3:80818 l-CHLOXOHBPmCB-l CAiCS SriL&KU 

GHi«GHj<GH|.CSI^CHk>G^iG~'C8 

BJ. 141-143” It 760 mm. (1) BP - a0850 (8) » 1.4411 

65” at 49 mm. {2) 

65” It 46 mm. |3| . 0.918 (1M5) fUlSI 

58.0-58.4” it 86 mm. (4) 

[For prepn. of C from hcqityne-l (nromylicetylene) (1 ; 8065) via conveniDii with NaNHi 
in ether (1) or in Uq, NHa |4| to GbHu.C^O— N a and Bubaeqaent reactn. with benieneH 
Bulfonyl chloride (yield: 52% |5), 60% fl)) or p-toluennulfonyl chloride (yield: 6iM5% 
ID |5)) Bee indie, refs.; via conversion with KNHi in liq. NHa |3) to C^.K and 
subsequent treatment with Cls in dry ether at -70° see |3|.] 

Refractive indices of G on Pulfrich instrument: > 1.4402; no '* « 1.4420; » 

l. 4492; =: 1.4540 |1)- 

C with HgSOi/HiSOi gives (24-28% yield (1|) l-ehloroheptanone-Op b.p. 72-75” at 
20 mm., tin » 0.802, niJ « 1.450 |1| (see, however, different values below). 

C refluxed 6 hrs. with ale. NaOEt givm (74% yield ID) iv-heptanoic aeid (1:1140). 

[C with HgO.BFs cat. in MeOH gives (30% yield (2)) l-ch]oro-2,2-dimethoxyheptaQe, 
b.p, 80-82° at 8 mm., tii^ « 0.9K42, nj) ^ 1.4325 |2|; this on hydrolysis with 15% HGI 
yidds |2) l-chloruheptanone-2, b.p. 80-82” at 13 mm., ti^ ^ 0.9896, nff » 1.4387 |2) 
(cf. values given above fur prepn. by different method).] 

[C with KGN in aq. MeOH gives (43% yield |2)) l-cyano-2-methoxyheptene-l, b.p. 
12^ 131” at 15 mm., = 0.9205, n|f » 1.4462 (2) (prob. a mixt. of geom. stereoisomen).] 
t fails to react with KI; after htg. 4 hrs. with 10 pts. iV KI CS was recovered un nbimg^ 

ID- 

6;8m |l) Trurhet, j4nn. ehim. (10) II, 325, 331-334, 337. 343-351 (1931). {2| Pflaum. Wsnike, 
y. Am- Chm. Sac. 66, 1106 (1034). |3) McdhisicBr, Vogt. J, Am, Chem. Soe. 19, 1307-1309 
(1937). |4) rirvpliind, Murray, Taufen, J. Chem. Phya. If, 173 (1942). |5) Bourgeul, IVuchet, 
Ctmpi. rend 111 , 754 (1930). 

3: 8035 d^-^-METHYL-n-VALERYL CHLORIDE ' GeHiiOQ BeU. RN. 166 

(ssc.-Butyl-acetyl chloride) GHj-GHt GH.CH 2 .CM) 

(!;h, (!a 

. 142.5-143.0° at 749 Bm. |1| = 0.9781 Ht ' 

142-144° (2) 

140° itTMiniii. (3) i)! > 0.0003 (1) 

[For prepn. of C from 3-methylpentanoic acid (1 : 1125) with SOCI 2 see |D |2| |3|.] 

[C with AlQa + CbHb in CS 2 gives (3) (ecc.-butyl-iicctyl)bem!enB (^-methyl-n-valerophe- 
none, b.p. 160- 161° at 50 mm. (semicarbazone, m.p. 179-180°); C with die^yl-ainc yieUs 
|2| 3-methylheptaiioae-5, b.p. 156.5-157.5°, bP = 0.825, no ^ 1-4159 (seaucarbasoiie, 

m. p. 101-102°).] 

5 on hydrolysis yields 3-methylpentanoic add (1:1125) q.v. (for the amide, anilide, 
p^toluididp, and other derivatives corresponding to C see 1:1125). 

1:8116 (1) Hommslen, Bull. hoc. ehim. Erig . 41, 243-250 (1933). |2| Golonge, Bvil aoc. ehua. 
(4) 49, 448 (1931). |3) Stensl, Fiditer, Helv. Chm. Acta 19, 849 (1937). 





IKVIfiON Bi 8E0T10N 3 


IW 


8( 8040 i^tlLOltOCyCLOHiCXArtiE Crit—CHj CiHiiGl 

(pyeLoheiyl ohloriik) 

CHr-GHi 


BdLT-'Ol 

Vi.( 8) 

Vi-(ll) 


ap. 


M.P. 


148* 

at 768 mm. (1) 

-43.9° (4) 


148' 

at 760 mm. (34) 

-43.0° (7) 


148.0-148.3" 

at760iiiiiL (2) 


Di* 

148,0* 

at 760 mm. (3) (4) 


148* 

at 760 mm. (ij (sj 



141.0-148.6* 

cor. at 746 mm. (6) 



141-148* 

at 741 nun. (1) 



148.08* 

at 740 mm. (7) 



66-68* 

at 62 mm. (13) 



60.8* 

at 48 mm. (3) 



48* 

at 81mm. (3) 



88-84* 

at 10 mm. (23) 




nff * - 1.46864 (8) (13) 
- 1.0056 (6) 
n? - 1.4626 (34) 
rS - 1.462 (6) 


Colorlen liq. with somewhat penetrating but not disagreeable odor. — Volatile with 
steam. -^Stable when pure and dry; in presence of moisture and traces of HC), however, 
turns yellow, then brown ( 1 ). 

[For prepn. of C from lyclohexanol (1:6415) + cone. HQ under various conditions 
(yield: 93% (12), 90% (7), 85% (3), 00-70% (9)) see (1) (10) (7) (3) ( 9 |; from cyclohexane 
by chlorination aith Ch ( 11 ) ( 1 ) ( 6 ) (18) (33) or with BO 1 Q 2 (5) (13) see indie, refs.; from 
oyclohexene (1:8070) wi^ ter-BuQ (3:7045) in liq. HF at 0-5’’ (65% yield) see (34).] 

C on treatment with ale. KOH (14) ( 6 ) ( 8 ), or on passing over d^ydrobalogenating 
oatalysts such as CaO, BaCls, etc., at elevated temps. (15) (16) (17) (10), or even some- 
what on distillation (7), loses HQ to give cydohexene (1:8070), b.p. 83°. 

[For study of behavior of C with AlCSla in CS 3 or cyclohexane see ( 20 ); for reactn. of C 
with CA + AlCls to pve 60-78% yield of phenyleyclohexane (1:7595), b.p. 238.7^ see 
(9) ( 21 ); for reactn. of C with NaOGsHu to yield dicydohexyl ether, b.p. 124-126° at 10 
mm,, see (22); for study of reactivity of C with K1 (23) (24), NaOMo, pyridine, or piperidine 
(24) see (23) (24); for reactn. of C vrith oxalyl chloride (3:5000) giving (60% yidd (31)) 
hexahydiobenzoyl chloride (3:8580), b.p. 180-181° u.c., see (31).] 

C with Mg in dry ether gives under optimum conditions 96.5% yidd (25) RMgCl; this 
on oxidn. with Os at 25° gives (81% yield (26)) cydohexanol (1:6145) q.v., Moompanied 
by small amts, of dicyclohexyl ether and dicydohexyl (1 : 8400). [Note that C on reactn. 
with Ag 3,5-diiiitrob^aoBte does net (27) yidd expected cydohexyl SiS-dinitrobensoate, 
m.p. 112-113°.] 

O Oydohexanecaiboxylic acid (hexahydrobensolc add) (1:0576): m.p. 30-31°, b.p. 
233°, Neut. £q. 128. [From RMgQ on treatment with COs and subaequent acidifica- 
tion (85% yidd (25) (28)).] 

0 Cydohexanecarlm^ilc add anilide (hexahydrobenzanilide): m.p. 146” cor. (29), 
143-144° U.C. (30). [fVom RMgQ (30) (or RMgBr (29)) by reactn. with phenyl 
isoeyanate.] 

0 Cydohennacuboiylic add p-toluidide (bexahydrobenso-p-toluidide): unrecorded. 

0 Cyddhexanecarbox^ add a-ntpfatbalide (hexabydrobraao-a-Baplitlialide); m.p. 
188° U.C. (32). [From R.MgBr + ct-naphthyl isocyanate (32).] 





niiB uQinibB wem of <l» 

r.«IM1l)MMkmiiiaaw,iliin.lM,B-uaa^^ O) »iiiilrtm*.atoalaMtr, CW 

MIiMOUMB). (S)TuWoariini,Ji«.<rai. eUm. 41^188 (MM)' M NMdnoT, 

Aik. iMi, Moi. vM. cMn- Jt.) 1. 18ii>17S ( 1028 ) ; CmL Wl, 1 9848; CjI. n, 87B0 0887). 

(B) Xlwrunh, Berkmaiin, J. Org. CAmi. 8 , 81S (IMl). W Stbititr. MaiDi*, Aim. eMw. (9 81,' 
581 (1W7); Butt. we. eMm. (3) 88, 878 (1803). (7) m de Vkwd, Bull. we. eUn. Be^. U, US, 
381 (1889). (8) Krraw, FoUwid, B«r. 87. 1088 0884). (n) Uvw, Tamer, /. dm. Sot. 
IM^ SOB. (IQ) L Zopkvwcu, B. Zivtvwea, Bui. Bee. CAim. Bemdnia ItA, 85-BB (1889! 
CeK. 1888, n 1279. 

01) Fortesr, /. CAem. Bee. 78, 840 (1898). 02) Nortie, MoIUkaii, J. Am. CAem. Bee. 81, 9087 
(1920). (18) Khuweh, Brown, J. Am. CAem. Bee. 81, 2142-2160 (1980). (14) Bal. 1, M*. 97^ 
28. 05) BJ1.S.F. Oat. 252,499; Cent. 1119, II 1708. 00) BJLS.F. G«. 254,478; CM. 1919, 
1840. (17) Famihw, Garner, J. Am. CAem. Bee. 49, 1718-1724 (1921). (18) Lmna, Caw(to 
da Pont), U.B. 3,164,049, April 11, 1939; C.A. 89, 5414 (1939). 09) Levina, Caw (to da Pont), 
U.S. 2,183,674, Dec. 19, 1939; CA. 84, 2396 (1940). (20) Nenitieaea. lonwou, Ann. AH, 908> 
906 (1931). 

(21) NeunhoeSer, J. fraU. CAem. (2) 188, 105-107 (1982). (28) Fichiar, Sia^t, Bda. CMK. 
Aeto U, 703 (1932). (23) Conant, Huwey, J. Am. CAem. Bee. 47, 485 (1925). (34) IVobow, 
Ladiiina, Ber. 88, 3080-3067 (1930). (25) Gilman, Zodlnar, /. Am. CAem. Bw. 98, 1946-1948 
(1931). (36) Wuyta, Ball. eee. eAtm. Beip. 88, 230-332 (1927). 07) TeenB, Cbu, Ball. Central 
Cnu. (BanUrw) Bei. Bepte., Ser. A, 1, No. 2, 5-7 (1931): CA. 98, 2180 (1032); CM 1988, 1 889, 
(28) Oilman, Kirby, Oip. SynAaa, CoK VoL 1 l2nd ad.), 361-364, Note 10 (1941). (89) 

Sohmrti, Johnwn, J. Am. CAem. Bee. 68, 1056 (1931). 00) Underwood, Gale, J. Am. (Biem. 
Bee. 98, 2119 (1934). 

(31) Kharaaeli, Brown, J, Am. CAem. Bee. 84, 332 (1941). (32) Gilman, Futiy, J, Aai. CAeoi. 
Bee. li, 1218 (1928). (33) Zellner (to Tide Water Aawciated OU Co.), U.S. 2,870,342, Fab. 97, 
1946; CA. 89, 3534 (1945). (34) Simona, Meunier, J. Am. CAem. Bee. 16, 1289-1371 (1948). 


3:8045 tf^-Sti-DICHLOKOFEIITEIIB-S Q Q CAOi BiiLl*»10 



B.P. 149-144° It 786 mm. (1) 

Two geom. atereoisomen of C are pomible, but as yet only this one ii recogmiod. 

[For ptepn. of C from 3-ohloropentw>-2-olA with PCli see (1).] 

C on boilg. with aq. is partially reconverted (1) to 3-chlaropenten-Z«l-4 |Befl. 
b.p. 158-169* at 724.4 mm. 

C adds Brt yielding (1) 2,3-dibromo-3,4diohloropentaiie, b.p. 140-145* at 31 mm. (1). 
8:8948 (1) GanaroUi-Thomlackh, Aim. 918, 100-161 (1884). 


3:8050 tf,(A-CHLOROHEPTEIIB-8 Q CrHuCa Bdl. 1-880 

H 

B.P. 140-145* (1) 

140-144° (5) li m 1.4480 (2) 

80-00* at 104 mm. (5) 

40* at U mm. (2) , i^ • L4408 (8) 

40-48* at 11 mm. (3) Bi* =• 0.870 (2) 

Note that come evidence ensta (1) that in certain reaetioni C reacta (by virtnn of aQyi 
traiupoBition) as its Bynicmic isomer 2-chlon)hepteiie^ (but this has not itsdf been ebmi^ 
teriied). 

[For prepn. from hepten-2-ol4 (propenyl-^propylnjarbinol) [Beil. 1447, 1^(488)] 



3:8050-8: W95 


DiviBioM B, s&cnoN i 


uoa 


(U |4) (p-mtnbauMte, m.p. 40-41* { 2 ); l\r-()>>]ioDyl)eairbumite, m.p. 103.5* ( 2 )) with 
FCli (73% yidd (4|) (U ( 6 ) or with FQi + pyridine nt 0° (2) lee indie, refi.] pnie levoRh 
tetoiy iaomer of C (from dextmrototory hBpten-2-ol4, with PCU -i- pyridine et 0° (2)) 
hae b.jk 44* et 14 mm., no ^ 1.4430 (2).] 

[C with phemd -I- Ki(X>i in aoetone given ( 66 % yield (4)) (3| phenyl i>-(ii-propyl)erotyl 
ether, b.p. 163-154’ at 23 mm. (4), 103-104* at 4 nun. (3), SS « 0.9282 (3), nS - 1.6000 
(3). — Fbr atudiea of the rearr. of thia ether on htg. aee (1|.] [For eimilar reeation of C 
with oHneaol aee (3|.| 

l:aM (1) Hurd. Williama. J. Am. Chm. Soe. SB, 2636-2037 (1936). (2) Amia Kenyon. J. 
CImm. aoe. 1M8, 1818. (3| Hurd, Puterbaueh, J. Org. Chem. *, 382 384 (1838). (4} Hurd, 
Cohen, J. Am. Chm. Soe. 61, 1920-1922 (1931). 15) Heir, Hit. 41, 2743 (1908). 


3:8055 8 -CHlOSO.S-BTHTLPBNTAHE Cl C 7 HUCI Boa.l — 
(Triethylearbinylehloride) cH,.CHr-i-CH.CH, 

hai 

diHji 

B.P. 143-144° (1) 

140-143° (2) Hi* = 0.8951 (3) 

88-83.5° cor. at 100 mm. (3) 

64-65° at 62 mm. (4) = 0.8644 (1) 

43-44° at 20 mm. (S) 

[For piepn. of Cl from 3-ethylpentanal-3 (triethylcariiinol) (1:6218) with dry HCI at 
10-15° (88% yield |4|), with HCI |1|, or with cone. HCI ZnCls at room tionp. |3| eee 
indie, reb.; for formn. of Cl (2% yield |5)) aa by-product of reactn. of tnetbylcubinol 
with AlCU-l- CiHi (mein prod, ia 40% yield of 3-ctliyl-3-phniylpentani>, b.p. 225-226° at 
745 mm., 107-108° at 20 mm., ng = 1.4953, ng = 1.4970) aee (5); for prepn. of C from 
34tb]dpentene-2 (1:8330) with Hd gaa in AeOH (3) or witli cone, or fumg. HCI (2) aee 
(2) |3).l 

C with Mg in dry ether aa directed |4| givea 5H% yield correap. RMgCI. 

C oonverted (aa above) to RMgCI, treated with fonnaldehyde gaa, givea (10% yield 
(4)) 2,2-diethylbatanol-l, b.p. 75-78° nt 12 mm., = 1.443 |4). 

I:8IH(1) Schreiner, /.praJbt. riem. (2) 82, 296 (1910). (2) Naaarov, /in’. 71, 623 (1937). (3) 
lanwo, J. Am. Chm Soe. 61 , 252-253 (1929). (4) Wliitinore, Badertarher, J. dm. Cham. Soe. 
56, 1560-1562, 1566 (1933). (5) Huaton, Fux, Binder, J. Org. Chm 1, 253 (1939). 


Ii-( 58) 
It-(UO) 


n!f = 1.4311 (3) 
1.43276 ID 
n}? = 1.4329 |4| 
1.4293 (2) 
1.4310 (2) 


3:8075 d/-S^DICHLORO-2-HBTHyLBT]TANE CiHigdi 
(laopropylethylene dicUoride) Cl Cl CHi 

dlHi—dl — (j — CH| 


B.P, 148-148* (1) (3) 
143* (2| 


BelLI- 137 
Ij-( 47) 
Ir- 


[For prapn. of G from 34 nethylbuteae-l (laopropylethylene) (1:8200) Ch eee ( 1 ); 
for formn. (together with l, 4 dioltoo- 84 nethylbutane (3:8360) and 2,4-diBhloro-8-methyl- 
butone (3:8106)) horn 4<hloro44nethy]butane (iaoamyl chloride) (3:7365) with Cli 
in light aee (2) (4).) 





llOT U<)UIDS WITS Sf < l.M 

fi ta Htrady ttUdied by KiCOi (1). ^ C on boilg. irith aq. ftf 100 hn. lu b« n«n^ 
tt D n faiing w i to extent of 85%, tbe lemunder yialdiiig t»oeB of S-inetbyllrateiiedbti^ 
[Beil. 1-482], 2-inethylbutfinoiie-3 (iaopiropyl methyl ketone) (1:5410), tnd dmthyl 
butyne-1 (iw^ropyleoetylene) (1:8010) (3). 

[C peamd over Bqdjirflimc at 470° gives (2) 2-methylbutBdiene-ly3 (iiopiene) (1:6000). 

8:8i75 (1) Kondakow, J. Rwt. Phys.-Chem. Sae, M. 144 (1B88). (2| Perku, /. 5oe. Chm. Tnd. 
81, 615-624 (1912). (3) Froebe, Hochstotter, jIfonafaA. 88, 1079-1061 (1902). (4) BadMie 
Aidliii-o. Boda-Fabrik. Ger. 261,677, March 14, 1911; Cent. 1818,11 S25. 


3:80S0 tfpf-S-CHLOROHEPTANE CtHuGI 

(Ethyl-firbutyl-carbinyl chloride) Cl 

CHt. CHi. (31s. CHx— i)— CHs,CH| 

A 


Beil.l- 

Ii- 

lr(U7) 


B.P. 143.4^144.4° at 781 mm. ( 1 ) ^ = 0 . 86 BO |2) iff - 1.4837 (1) 

48.3° at 21mm. |2) = 0.8732 12) 1.4288 (2) 

[For prepn. nf C from hepianol-3 [Beil. I|-(205), lr(444) | 2 |] with cone. HCl + ZnOs 
(yield 60-M% (2|), 30% ( 1 )) see (1) |2|.] [A dextrorotatory fonn of C has been piepcL 
(3) by cat. hydrogenation of levorotatory S-chlorohcptene-l : b.p. 87-90° at 113 mm., 
1.4221 |3).| 

CS converted to corresp. acetate by 7 hre. reflux with KOAc + AcOH, then hydmlyaed 
by 6 hrs. boilg. with 20% aJc. KOH, and the resultant heptanol-S oxidised with C 1 O 1 /H 1 BO 4 
gives ( 2 ) heptanone-3 [Beil. 1-699, li-(359), I»-(754)] (semicarbazone, m.p, 88-89° ( 2 )). 

8:8888 (1) DilloD, Lueai. J. Am. Chem. Tioc. fi, 1711-1714 (1928). (2) Sherrill. /. Am. Chan. 
Son. 52, 1986-1988 (1030). (3) LeveuB, Rothea, /. Biol. Chem. 119, 191-192 (1937). 


3:8085 4-CHLOROHEPTADIENE-l,6 Cl C 7 HJ 1 CI 

(Mallylcarbinyl outride) cH,=CH.CH,-i-CH,.CH-CH, 


Bdi-i-m 

ii- 

li— 


BJ. 144" dec. {1) 

[For prepn. of C from heptBdien-],6.o]4 (diallylcaTbinol) [Beil. I'4S5, 1^(606)] with 
PCIt 8 ee(l).] 

C with nlc. KOH readily temom 1 HCl yielding a beptatriene, b.p. 116* (1). 

•:aWI (1) Saytioff, dan. IH, 141-145 (1877). 


3:8090 y-METHYL-n-VALERTL CHLORIDE CUIiiOa 

(Inoeaproyl chloridr, CHt.CH.CHi.CHj. 0 .^ 

iaobutyl'^cctyl chloride) ^ ^ 


Ben. n- 330 

Hj — 

1I|-(M8) 


B,P. 143.8-144.6’ it 746 nun. (1) • 0.0738 ( 1 ) 

141.0-144.r |2) 

141-143* |3| Hi- 0.0033 ( 1 ) 

[130-130° (8)1 


[For prepn. of C from 44 netihylpentanoio aoid-l (ieoeaproie aoid) (1:1127) with FCU 
(03% yield ( 4 )), with FO. -|- ZnCa. ( 68 % yield (4)), or with SOCIt ( 1 ) (2) ( 6 )' ( 8 ) (82% 
yield (4)) see indie. reTs.) 



DIViaON EBBCTTON 3 

.{C wiA Bn foBowed by bbi. ak. fiiraa (94% yield (6)) etbyl 
b.p. lOD-lCtt'* tt 17 ffim. jfi)] for study of oatalytie reduation of € aee (7).] 

6 OD hydrolyaia yields isobutylaoetic add (ismproic add) (1 : 1127) q.v. (for the amide, 
anilide, p-toluidide, and other derivativeB corraponding to C see 1 : 1127). 

l:aM 111 Hommden, BvU. 00 c. dim. Bdg. 42, 243-250 (1933). |2) Kohlrauich, Fongrati, Z. 

Chm. B«B. 383 (1933). (3) IVeundlsr, BvU, aoe. ehim. (3) II, 833 (1805). |4) dark, 
BeU, Tram, Ray. Bad. Can. (3) 97, 111 97-103 (1933). |5) Curtiui, Hunbscb, J. pndA. Chm, (2) 
llii 194 (1930). (6)ChihB,Muthuiiia,BBr.71,2670 (1938). |7) Grignard, MingaSBOU, Compl. 
rand. lU. 1173-1176 (1027). (8) Rupe, GieBler, Hdr. Chim, Atsta U, 664 (1928). 


3; BOSS d,f-4<CHL0R0HBPTAll£ G1 CtHuCI 


(Di-firpropyl-carbinyl 

chloride) 


CHg. CH|.CHr~(>~CHz.CHs.CHi 


&P. atTNimn. (1) - 0.8710 |3) 


143.1-144.4° at 701 am. <2) 0.8619 (1) 

48.9’ at 01 mm. {3| D}* - 0.8761 |3) 


BelLl- 

ii— 

Ii-(117) 

- 1.4337 (1) 
1.4331 (3) 
1.4190 (2) 


(For preim. of C from heptanol-l (1 ;e228) with cone. HCl + ZnCl, (1) (2) (3) (yidd: 
00^% (3), 35% |1|) see indie, refs.] 

C converted to ooriesp. acetate by 7-hr. reflux with KOAc + AcOH, then hydrolyaed 
by fl-hr. boilg- with 20% ale. KOH, and the resultant heptanol-4 (1:6228) oxidized with 
CK)|/H|S 04 gives (3) heptanone-4 (1 : 5447) q.v. (semicarbazone, m.p. 129" by this route, 
132" from authentic heptanane4 (3)]. 

C with powdered or ale. KOH or NaOH dowly regenerates heptanbl-4 (1 ; 6228) without 
any trace of defin (1). 


1:8111 (1) Mathus, Gibon, Bidf. soc. dim. Bdg. M, 306 (1025). (2) Dillon, Lucas, /. Am. Chm. 
doe. M, 1711-1714 (1028). (3) Sherrill, J. Am. Cham. Soc. 59, 1085-1980 (1930). 


3:8100 tf,M-CHLORO-2-METHnHEPrAin£ CbHitCI BbO.I -161 

(fipAmyl-dimethyl-carbinyl chloride) Cl li — 

I Ii^ 

CHa. CH 2 .CH 1 .GH 1 .CH 2 — G — CH| 1 

J;h, 

B.P. 140-180° dec. (1) lA* - 0.8868 (2) - 1.4368 (4) 

49.5-51° at 16 iiiffl. (2) 

- 1.4363 (4) 
1.4357 (3) 
1.4350 (2) 

C deoamposes very easily on distn. (cf. (3|). 

(For prepn. of C from 2-methylheptBiiol-2 (Mmyl-dimethylH»rbinol) [Beil. 1-420, 
li-(200), Ir(452) |2| (3)] with HQ gas (yield 81% |2|, 73% |3)) or with AeCl (1| see indie, 
refs.) 

6 on distn. over powdered KOH gives 2-mBthyUieptene-2 (a,cHliniethyli^butyl- 
e%lene) [Bed. 1-222, li-(93)], b.p. 122-123" at 755 mm., D? - 0.816 (1|. 

C with Mg in dry ether as directed |2) gives 69.9% yidd RMgG. 

C on eottvenion to RMgCl and aubsequent treatment with GO| gives (in addition to 
mueh ohfin) (22% yield (2)) dimethyl-iHunyl-acetic acid, b.p. 118", no ■■ 1.4335-1.4805 
12) (amide, m.p. 102.5-108.5" (2)). 





a-.cmp^ruaii 


URJDIDB vncr 23f < 1.18 

SjMi fl) Munt, BuB. nw- Mb. UM, 776-78»t CnU, IMT. I UU; C^. t, tOM 

|2) 'VUtmiM, BwbrtMiiir, J. Am. Ckan. Soc. U, (IMt). W WbitiMn, WiUiMM 

J. am. Cftmi. iSoo. a. 40g ( 1 B 8 S). |4} Bmtt, Qiwylt. J. am. Oum. Sat. 91, ai-as (IMt). 


8:6108 MXTBntfil-aamOKOHiJnrTmTB CkHfOiQ 

CH|.CHt.0H.000C% 


n-8V7 


B.P. 146-146° at 766 am. |1) DL* - 1.0070 {U ni,* - iaaB»6{l) 

(For prepn. at C from a-chlorom-butyroiiitrile with MeOH + HQ see (1).} For tha 
amide coneap. to C see a-ohIaKMv4iutyric acid (3;B130). 

liStn (1) Beniy. SulL aaad. tou. Bila. (3) II, 607-620 (1308) ; Cml. IBM, 1 873. 


3:8106 M-DICHLORO-B-UBTHTIBUTAIIB CiHisQi BeO. 1-186' 

(laoprene bMiydroebloride) Q Q Ii-( 47) 


(!/Hr— CHx— d)— CHj 


BJP. 146-140° <1) 

144-148° <S) 

140’ (2) 

60-63° at U mm. (1) 
39° at 10 mm. (5| 


Bi* - 1.0664 (1) 1^-1.44640(61 


(Earlier work on this compd. seema now to have been oairied out on impure «M 6 .tnfiji^ 
and should be disreipirded.] 

(For propn. of C from 4-chlQro-2-nethylbutene-2 (isoprene monohydroohlinide) (3:7465) 
with oonc. HCl satd. with HCl ipu see (1) (5); for prepn. of C from 2-inethylbutB^ene-l,3 
CiBoprene) (1:8020) with cone. HCl see (2) |5); for fonnn. of C from 2-methylbutam 
(iaopentane) (1:8500) (together aith 2,3-dicUoro-2-mcthylbutane (3:7075) and lj4- 
dichloro-2-inethylbutanB (3:8360)) see (3); for formn. of C (together with lj4-dichloin>-2- 
methylbutane (3:8360) and 3,4-dichloro-2-methylbutane (3:8075)) from 4-chloK>-2» 
methylbutane (isoamyl chloride) (3:7365) + D 2 in light see (4).] 

C on hydrolysifl with boilg. 20% KaCOa (3) or 20% aq. NaOH (5) givoB 2-methylbutaDa- 
diol-2.4 [Bdl. 1-483, Ii-(251)1, b.p. 108“ at 16-17 mm., Dg - 0.9852, ng - 1.4434 
bU (phenylcarbamate), m.p. 113.8-114.6°] (3) cf. (5). 

C on o»dn. with KMn 04 yields (3) /^hydraxyisovaleric add (Beil. 111-^7, HlrCl^Z)], 

1 : 8165 ( 1 ) Aschoii, Ber. 51, 1307 (1018), f2) OstromiiuleDskii, /. Ruaa, PAys.-CAem. Boe, 4S, 
1083-1088 (1915) ; Cent. 1916, II 307, C.A. 16, 1341 (1016). (3) Davydova, Papkina, Tishchenko, 
/p Gen. Chem. {U.S.S.R.) 7, 1092-1004 (1037): CmL lUB, 1 2397; C.A. MM, 482 (1038). (4) 
Perkin, J. 80 c. Chem. Ivd. 31, 016-634 ( 1012 ). f5| Boday (to United Oae Improvement Go.), 
U.S. 2,376,306, May 22, 1946; C.A. 3i, 334{H}549 (1046). 
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3:3110 d/4-CHl0R0BinBN4-0L-8 

c«Hi(xa 

BaiLSjr.25 

(Chloromethyfevmyl-eaibiiiol) 

CHv»CH-CH-OHi 



OS Cl 

- 1.4060 (3) 

144-147° (1| 

Zlf- 1.111 (31 

76* at 60 mm. (21 

1.1214 (1} 

1.4643 (2) 

64.0-64.8* at SO mm. (3| 

1^*- 1.468 (1| 


ISm ako 2<hlorobvim-^o\-l (3:9113).] 

[For prepn. of C from butadiene-1,3 with HOCl generated from Ca (001)2 + C0{2 |3) 
or from i^T-chlorourea + acid in oold (1) (yields of C: 75% f 1 1, 52% (3)) nee indie, refs.) 

C with Br 2 in CHCla adds 1 mole halogen giving (1) l-ehlorD^l,4-<Libromobutanol-2, 
b.p. 129-130° at 10 mm.; Df = 2.042, D{^ » 2.0504; nf? » 1.561, = 1.564 (1); note 

that this prod, on oxidn. with NajCrsO? + HsSOi at 35° gives (ij l-chloro-3,4-dibromo- 
butanone^, b.p. 132-133° at 25 mm.; /^ = 2.0521, Di^ ^ 2.05B9; njg - 1.554, « 

1.559 (1). 

C with 50% aq. NaOH at 115-185° for 1 hr. (3) or with 60% KOH (1) loses HCl ring 
closing to (yields: 87% (2), 84% (3|) 3,4-epoxybutene-l, b.p. 65.0-65.8° at 739 mm., 
B 0.875, flu *= 1.4170 (3) cf. (1). [For various reactiims of this product see |1) (2| 
(3> (41.) 

[For study of rate of hydrolysis of C with aq. NaOH see (2).] 

l-Meliliiixybttten4-ol-2 (C methyl ether): b.p. 143-144° (1) (4), 69-71° at 49 mm. 

|3);/)j|" :« 0.9470 (lM4);_njS » 1.4343 (1) (4), 1.4297(3):corre8p. 3,5-dinitrobensoate. 
m.p. 70-71° (3). [From C (3) or from 3,4-epoxybutene-l (above) (1) (4) with MeOH/ 
NaOMe in 51-52% yields (3| |1).| 

l-£thoxybuten-S-ol-2 (C ethyl ether): b.p. 153-157°; = 0.9214; ni? » 1.4330 

(1) |4). [Fresumably from C (althougli nut actually reported) or from 3,4-epoxy- 
butene-1 (above) (1) (4) with EtOH/NaOEt.) 

l-Chlorabuten.a-yl.2 acetate: b.p. 163-166‘; t))^ = ni,^ = 1.4610 U). 

O l-Chleie1niten-S-7l-2 S,6>diiiitrobeuoate: m.p. 61.5-63.5° a.c. (3|. |Note that thia 
prod, depreaee m.p. of eorrmp. deriv. (m.p, 65.5* u.r.) from 2-chlurubuten-3.oI-l 
(3:9113).] 

S:ntt (1) Prtrov. J. Gtn. Chm. (l/.S.<S.A.) 8, 131-140 (19.38); CnU. UN, I 2596; r.il. », 
5369 (1938). (2) Kadeich, J. Am. Chtm. Soe. 98, 46-48 (1946). (3) Kodcaisb. J. Am. Chm. 
Sue, 18, 41- 45 11940). (4) Petrov, AOa Una. Voronevimru 8, No. 2, 71 -79 (1935) ; CeiU. IIM, 
U 2333-2334; ('.X. M, 4524 (1938). 


B113 44mORO-3,S,4-TRIHETHyLPEinARE CgHira 
(DHaobutylene hydrochloride) Cl CH, 

CHi-dl-CHr-llj-CH, 
dlH, djHa 


B.P. ILP. 

145-lff0*dec. (1) -26*141 = O.B756 (2| 

62.B’Bt40Bm. (61 

44’ at 16 mm. (51 Dg - aSBU (21 

40° at IS mm. (2) 


Bed 1-164 

li- 

fe- 


r& - 1.42Be (61 
nS - 1.4307 (6J 



mi 


LtOOlDS WITH Df < LU 




ColovlBflB mobile liq^ with oharBctKistic odor. 

|Fmiimpn.from2A4-trimBth3rlpeiiteiie-l (l:8M0)Qr2,4,4-triifiethylpenteiie-2 (1:8346) 
(" diiBobutylene ”) with oone. HQ (aatd. at -20**) in a.t. at 100* (1) (21, with HQ ^ in 
mid (5| nr at -10* to -25* in pres, of ZnCij (4) (almost quant, yield (5)) see indio. mft.] 
Cl on distillation loses H(]l and regenerates " diisobutylene *’ (4) (2)^ 

G with ale. KOH yields diisobutylene (see above). 

[For reaetn. of C with phenol -|- ale. NaOCtHi yielding phenyl diisobutyl ethoTj b^p. 
250-200* see |3); note, however, that this prod, in s.t. at 2M* for 2 hrs. nair, to 
iaobutyUphenol, m.p. 84* (3).] 

[For reaction of G with (CHi)aZn yielding 2|2,4,4-tetramethylpentane (1:6645), b.p. 
122.3*, nS = 1.4051, see HM 

[For reaetn. of C with silver cyanate, followed by alk. hydrolysis to yield 4-ainmo-2,2,4- 
trimethylpentane (acetyl deriv., m.p. 99*; reaetn. prod, with phmyl isocyanate, m.p. 137”) 
see (5).] 

[C with 2-methyl butane (isopentane) (1:8500) + AlCb shaken for 2 min. gives |6| 
2-chloro-2-methylbutane (fer-amyl chloride) (3:7220).] 

S:B11I (1) Buderow. Ann. 181. 61-52 (1B77). (2) Kondakov, /. Aw. Ph;ya.~Chm. Soe. 98, 
700 (1890); J. praki. Chm, (2) 54, 449^50 [3| Naielaon, /. Am. Ckm. 8oe. W, 1585 

(1934). (4) Howard, J. Rmarch Nail. Bur. Standarda 94, 078-679, 681 (1940). (5) Whitmore, 
Wilson, Capinjola, Toiigberg, FlemiuK. McGrew, Cosby, Am. Chm. Soc. N, 2041 (1941) > 
(6) Bartlett, Coudnn, Hchneider, J Am. Chem. Bor. M, 1537 (1944). 


3: 8116 2-CHLORO-S-£Tm-3-METHyLPENTEN£-l CtHuCl 

CHa Cl 

CH,.CHr-<!3— <!)=<!H, 
([iUi-CH, 

B.P. 147° It 743 mm. (1) r 

63° at 20 mm. |1) 0.0147 (1) 


BeU, S.N. 11 


« 1.4460(1) 


[For prepn. of C from 3-ethyl-3-methylpentanone-2 [Beil. l2-(760)] |1| with PCls (05% 
yield) see (1|.] 

C with NaNHx in mineral oil at 160-165* gives 45% yield 3-ethyl-3-methyl'-pentylie°*l, 
b.p. 98-100* at 745 mm., = 0.7360, rip = 1.4102 (Ag salt, darkens 167*, melts 191.5*) 

ID. 

3:8116 (1) Davis, Marvel, J. Am. Chem. Soc. 68, 3844-3845 (1931). 


3; B117 a-CHLOROCROTONALDEHYDE CiHsOQ Befl. I - 731 

(2-Chlorobutcn-2-al-l ) CH 3 ,CII=sG--CHO Ii — 

h w»“> 

Bf . 147-160° at 760 mm. (1) Of = 1.1404 (4) - 1.47B (4) 

147-149° |2) 

147° (3) «1* - (4) 

143-148° (4) 

63-64° at M mm. (4) (5) ilS - l lOBO (4) 

Golorless lachrymatory liq. graduaUy becoming colored in light. — Spar. sol. aq.; eas. 
sol. ale., ether, CHGb- ^ Volatile with steam. — Note that although two gsametriioal 
isomers are possible only this one (oon&guratioD uncertain) is known. 





mVWSON B, BEOnON t 


Ills 


(Fdr prepn. of C fftim a,jBHU(dilorcHi4)u^yta]d^ (8:91€8) by diminalioii of HGl 
tbroQgb fitoun dutiflAtioli iti Boln. bi aq. NbOAo (78^% yield ffi}) (4) (1) (2) eee 
indiCk refa*; for fomn. of C (together with other proda.) from ac^dehyde (1:0100) with 
Gb (8), from qi|8,^4rieUon>^utynldehyde C butyletdoral ") (3:5910) with Zo + aq, 
or Zn + HCl (6), from chlomaoet^dehyde (homihy^Ate) (3:^12) with aoBtaldehyde + 
true fumg. HC3 (7), from dHshloio^-hydroxy-fipbutyraldehyde (oHBhloroaoetBlilol) (itaelf 
obtd. from crotoniddehyde (1:0160) by addm of HOQ (B|) by ateam diatiilatimi (8) ne 
indie. reCa.] 

C with Ola (3) (7) (2| in CCU adn. |4) adda 1 mde halogen yielding at, a,^4nchlonHi- 
bntyraldehyde (“ butyrehloral ’’) (3:6010). — C with Bra (1 mole) below 0" rapidly adda 

I mole halogen yidding (5) aHddor(Hi|S-dibrom<hri-butyraldehyde (not diatilUble without 
deeompn. even in vac.); thia prod., howev^, aiowly combines with aq. yielding oorreap. 
monohydrate, oryat., m.p. 48^0“ (5), or on oiddn. with exceea fumg. HNO| at 100” for 
aeveral hn. givea eH:hlarcha,^bromo-n-butyriB acidi oolorleBB pr. from cone. HNOsi 
m.p. Ol-OZ** (5). 

[C on reduction with Al(OEt)i under Hs (9) or with Zr iaopropylate in iaopropyl ale. |10| 
yidda /Nshlorocrotonyl ale. (2-chlorobuten-2-ol-l) (3:8240), b.p. 150”.] 

[C with ethylene djcol (1 : 8465) + a little 20% H 1 PO 4 givea (22% yidd |1)) the correBp. 
qy^c aoetal (" oe-dilorocrotylideiMthylene dyed ’'), b.p. 70^” at 14 mm. (1); for foimn, 
of analogouB cyclic acetals from C with other dycok see (11).] 

iC with liq. HCN as directed gives (88% yield (4)) the corresp. cyanohydrin, 3-chioro-2- 
bydroxypenten-3-nitrile, b.p. 137-138” at 26 mm., - 1.984, n§ « 1.4762 |4|.] 

C with naphthoquinone-1,4 (1:9040) in C|Hb treated with trace of piperidine undergoes 
oondeDBation of Dids-Alder type yidding (12) ^-chloroanthraquinone (3:4022). 

IFor oonversian of C with EtOH to conesponding oHshlorocrotonaldehyde diethylacetal 
114), b.p. 18M84”, see (14).] 

[C with sodium salt of anthrahydroquinone hia-sulfuric acid ester in AcsO/AcOH + 
piperidine at 100” for H hr. yidds (13) the corresp. benaanthronc, presumably Ba-2-eliloro- 
Ba-l-methylbensanthrone (12-chloro-13-metbylbenaanthroiic) (for ring numbering see 
Bdl. VIli-(288]).] 

1:8117 ( 1 ) Hibbert, Houghton, Taylor, J. Am. Chem. Soe, 61, 613 (1929). (2) Chem. Fabrik 
vorm. WeilBr-ter-Meer, Ger. 351,137, April 3, 1022; Cent. IV 155. (.1) Pinner, Par. 8, 
1321-1322 (1875); Ann. 178, 29-32 (1876). (4) Moureu, Murat, Tampier. Puff. 00 c. ehim. (4) 
li, 32-34 (1921). (5) Chattaway, Irving, Outhwaiie, J. Chem. Sac. 1883, 993-995. (6) Sarnow, 
Ann. 184, 108 (1872) . (7) Lieben, Zeisd, Mmateh. 4, 532-536 (1883) . (8| Leopold, van ZUtphen 
(to I.G.), Ger. 659,329, Feb. 20, 1933; Cent. 1818, 1 2608. (9) Bayer and Co., U.S. 1.672,742. 
ihb. 9. 1926; Cent, 1886, 1 3627: Brit. 235,584, June 27, 1925; Cent. 1888, II 1097; I.G., Ger. 
437,160, Nov. 18. 1926; Cent. 1827, 1 802. (10) I.G., Brit. 370,400. May 5, 1932; Cent, 1888, 

II 3301 

(11) BiUig (to I.G.), U.S. 2.131.998, Oct. 4, 1938; Cent. 1889, 1 3454; C.A. 88. 271 (1939); Ger. 
667,798, Nov. 19. 1938; Ger. 669.805. Jan. 1, 1939; Cent. 1889. 1 2291 (12) Nicodemua, VoU- 
matin, Bddoffer (to I.G.), Ger. 715,201, Dec. 16. 1941; Cent. 1848, I 1811. (13) Hrubeech, 
Bchliohtiiig (to I.G.), Ger. 720.467. May 7, 1942; CenU 1842, II 2087. (14) The Diatillen Co. 
Ltd., Staudinaar, Tuerok, lichtenstein, Brit. 554,570, July 9, 1043; C.A. 88 , 312 (1945). 


3:8120 8,4-DICHLOROPENTAHB 


Cl 


Cl CfHioCb 


A i 


Ii-(43) 


BJ>. 147-UO* ID 


D'J - 1.063 

Dj* 


ID iii?- 1.447 ID 
>1 - 1.0539(2) m 1.4495 (2) 





u» uqotns wiTB < UB 

[lor pniia. of C fnm peBtai*l<d-4 I4«q trith Kli, 

foEonnd by iq., oee U) boDo 4f4hlaro|Wiiteiw-l (3:7980) i> itao fanned (1)); for fiate. 
of C (tageto<ritIioliheTprodB.)frompentaiie (}:860B) +Cliaae(8).l 
[Foritody of hydndyw of C with ff/10 alo. ran MO (^] ' ■ > 

SiBlN (1) PniieUe, Comjri. rend. IM, 713 (1013), (2) lUidMidra. /. Om. Chm. 

% 1880-13BS (1030) ; C^. M, 1811 (1040). (3) Loiike, TuhclMiiko, /. On. Chm. f. lOOB-1002 
(1037)1 CmK. INO, 1 2307; CJi. H, 482 (1938). 

SiSlSS BTHn ((;<a-CHLOROBROPIONATE CiHiO^ Bofin.HR 

CHr-CH-C=-0 

i ic* 

BJ. 147-148.5° cor. (1) i)P - 1.0S6B <2) ii? - lo4ia50(2t 

146-147^ it 760 mm. (2) 1.0793(7) 1.4179(71 

146° (3) 

145-147° (4) 1.4178 (0) 

144-145° (5) 

144.0-146.0° at 760 mm. (6) 

38.a<38.5° at 8 mm. (6) 

[For propn. of G from o-chlorapropionic aaid (3:6125) + EtOH + HQ see (8); from 
o-chloropropionyl chloride (3:5320) + EtOH see (2) (3) (4) (9) (10) (11); from ethyl 
d|Mactate (1 : 3303) + SOCU + pyridine (95% yield) see (5); from etbyl a-eminopropionate 
hydrochloride + NaNQz + HCl see (12),] 

[C with ale. NaOEt yields (13) ethyl ethoxypropionate [Beil. 111-280, IIli-(lOO), Hlr 
(206)]j b.p. 155°| but C with diy NaOEt yields (14) (15) bo^ da and irons forma of deithyl 
eyclobutane-li^dicarboxylate [Bed. IX-726].] 

(For reactn. of C with excess CsHsMgBr in ether yielding l,l,2-triphenylpnipei»*l 
[B^. V-723, Vi-(356)], m.p. 89-90°, see (16); for study of cat. hydrogenation of C see (8); 
for NaOEt condensation of C with citral (1 ; 0230) or with citronellal (1 ; 0220) see (17) (16); 
for NaOEt condensation with cyclohexanone see (10).] 

C on hydrolyms yields EtOH (1:6130) + if,{-a-chloropropionic add (3:6125). []Pbr 
study of kinetics of hydrolysis sec (20) (21) (22).] 

For the amide, anilide, p-toluidide, and other derivatiycB conesp. to C see d,l-a-ohl0RK 
propionic add (3:6125). 

O Bthyl a-(tBtnddoro]ditliBlimido)pnpiimits: rods from dioxane, poured into 2 vob. 
MeOH and aq. added, m.p. 159-160° (23). [From C + K tetradilorophthBlimkle 
as directed (23).] 

8:8126(1) Perkin. /.CAsiii.5oe. 66, 426 (1694). (2) BrOhl, Ann. 911. 24-25 (1680). (8) fieofairta 
Otto, Btr, 9, 1592 (1676). (4) Simpson, /. Am. Chm, Soe, 48, 674 (1918). (5) Dsneni, CmpL 
rmd. Ill, 1601 (IDll). (6) Burkard, Kahovoc, MonaUh, 71, 34D (1938). (7) Sohjanbetg, 8. 
ItAVfO;. asm. A-179, 230 (1935). (8) Paal, M9llsr-Lobeck, Bsr. M, 2144-2147 (1931). (9) 
Wurti, Ann. 197, 195 (1858). (10) Ulrich, Ann. 188, 268 (1859). 

(11) BrOhl, Bsr. 9, 35 (1676). (12) Barker, Skinner, /. Am. Chm. Sae. 16, 412-413 (1024). 
(18) Wurti, Ann. cAtm. (3) 61, 169-170 (1860). (14) Haworth, Perkin, J. Chm. Soe. 78, 886^ 
339 (1898). (15) Markownikow, K^townikow, Ann. 888, 334-349 (1881). (lo) 1^, ComfiL 
rond. 178, 385 (1921); £idZ. soe. cAtm. (4) 19. 694 (1921). (17) Barbiar, Hdo. Chim. Ada 17, 
1026-1030 (1934). (16) Givaudan et (Tie, Ger. 596,255, May 11, 1934; Cent. liBi» ITUIA. Jl8) 
Ysrnell, Wallis, J, Org. Chm. 4, 277-278 (1939). (20) AnantakrishmaTi, Eriahnimurtl, Am. 
Mian Aead. 3d. 14*A, 270-276 (1941) ; C.A. 81, 1887 (1942). 
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DIVISION B, SECTION 2 


1114 


(2ll Dnuhd, Am. /. 86i (4) Ui 60-74 (10l2)i CbM. 1112, II 704; I, 2503 (1012). (22| 
Boliii, Z. anorv. attam, Chm. 177, 245-248 (1020), 


3:8188 4^-DlCHLORO-2,8^Dl]iaTHyLBUTA]fB GJIuCli 
(i,l-Dichloro-3,3-(toethylbutBne) CHa Cl 


(!»i da 


ap. M.P. 

148 * ( 1 ) - 5 & 87 - 46 . 0 ’ ( 1 ) pf = 1.0262 ID 


BdL&R. 10 


- 1.4389 ID 


' [For prepn. of C from vinyl chloride (3:7010) with 2-methylbutaDe (isobutane) + AlGi 
at -10” (40% yield) or with fer-butyl chloride (3:7045) see (I).] 

C with aq. in s.t. at 300” hydrolyzes to ter-butylacetaldehyde, b.p. lOS^lOS” (corresp. 
metihone, m.p. 162-163”; corresp. 2,4rdinitrophBnylhydrazone, m.p. 145-147”) (1). 


l: 8 in (1) Bchmerling, J. Am. Chm. Soc. 17 , 1438-1441 (1945). 


8:8140 d,l-i;i-DICHLOROPENTANE Cl Cl CftHioaa Bell. I — 

CH>.CHj.CHr-d!-l3H, 1*7, 


B.P. 148.4-148.8* ID - 1-0773 |2) njf » 1.4483 |2| 

146.0-146.2° |2) 1.0667 |2) 1.4448 |2) 

148.8-146.2° at 780 mm. |2) 

88-89’ at 28 mm. |3) PS" 1.0872 ID » 1.4488 |D 

CdorleBS oil, insol. aq., volatile with steam. 

[For prepn, of C (70% yield (2|) from l-chlorDpentiinol-2 (3:8225) with SOCI 2 + 
diethyliuiiline or from peiitene-l (1 : 8205) in CCI 4 at 0 ”+Cl 2 (50% yield (2|) (1 1 see (1) (2|.| 
[For formn. of C (together with other prods.) from pentane (1:8505) (3) or from 1- 
chloropentane (3 : 7460) |4| with CI 2 sec in^c. refs.] 

C with ale. KOH gives (3) l-chloropentene-l (3:7420), but 0 with K 2 CO 3 does not |3| 
yield the corresp. glycol. 

1:8140 111 Tishchenko, Shchigd’Bkaya, J. Gm. Chtm. (U.S.S.R.) 7, 1246-1248 (1037); Cenl. 
im. II 2576; C.A. II, 6189 (1937). (2) Koolsch, McElvain, J. Am. Chem. Sac. 51, 3393-3394 
(1089). (3| Lemke, Tishchenko. J. Gen. Chm. {U.8.S.R.) 7, 1996-1998 (1037) ; Cent. INI, 1 2398; 
C.A. II, 482 (1938). (4) Hass, Huffman. J. Am. Chm. Soc. 61, 1233-1235 (1941). 


8:8144 d,Z-a-CHLORO-lSOVALERTL CHLORIDE CfiHgOCb 
(ot-ChlonHii-methyl^ii-butyryl C!Hj— CH CH--C=0 


chloride) 


B.P. 14B-149” (1) 


diH, dii da 


pL“ 


1.138 ID 


Bail n -316 

ni- 

Ilr- 


[For piq)D. of C from o-ddoroHaovaleric acid ( 3 : 0050 ) with FCa. see ID-] 
C OD bj^Dl^nia with aq. yielda »«hloro-uoTalerie acid ( 3 : 0060 ). 

8:8144 ID Bcrraii, Ac. Im. ekim. M, 63 (1001). 



Ills UQOID0 mtH 2>f <1.16 t: 814 »« 8 tM 


1:8145 cs^-nniRm-fl-BiransLcmo^^ CyHidOa BtnaiTkitt 

(I)iinethyl4Bopropyl-«setyl chloride) CHs 

CHr-CH 6 OO 

djHj (!;Hi da 

B.P. 148-150” (1) 

k 

(For ]ir^n. of C from dimethyl-isopropyl-flcetic add [Beil. Il-d46| ni-(147)] aee ( 1 ).] 

C on hydrolyBia yields dimethyl-isopropyl-acetic add (see above)j camphoraceotu cryit. 
from pet. ether, m.p. 50° ( 2 ) (3), 41-42'' (1). 

O Dlmethyl-iBopropyl-icet-uoide: m.p. 133-134° (2), 129*' (1). 

S:B1IS (1) Locquin, Leera, Compi. rend. 179, 56 (1924). (2) Haller, Bauer, CtmpL read. 141, 
e (1900). (3) Ruhard, Ann, ehim, (8) 91, 353 (1910). 


3:8147 ETHYL a-CHLORO-lSOBUTYRATE Cl CeHnOiQ 


BeiL 0-508 
H- 
Or- 


B.P. 148.5-140” CM. |1> = 1.065 (1) > 1.4100 |6| 

148-140° (2) 

147-148.5° at 100 mm. (5| 


[For prepn. of C from a-chloro-isobutyric acid (3:0235) with EtOH + HQ m |3); 
from oMililoto-Mobutyiyl chloride (3:5355) with E!tOH see ( 2 ).| 

[0 on htg. with 1-5% FeClj at 100° or above lueee HCl yielding (4) ethyl methauylate) 
b.p. 118-119” (4).] 


1:8117 (1) Bolbianu. Btr. 11, in93 (IH78). (2) Hemy, Rec. Irm. dtirn. M, M-85 (1907): Cimipt. 
nnd. 141, 1023 (1906), RuU. ookI. roy. Bdg. UN, 200-226; Cent. UN, II 227. (3) 
am. Aim. ilaL 8, 372 (1878). (4) Barrett (to du Font), U.S. 2,013,648, Sept. 10, 1935; Cent 
1. 1 3217; C.A. M, 6902 (1935). (5) Kuhover, Kohlrauich, Jfonabh. 74, 116 (1843). 


3:8150 /f-CHLOROISOPROPn. ACETATE CIliCI CtHfOia BoD. H -180 
( 2 -Aceto*y-l-ehloropropane) H(!>-OCOCH, 

dlHi 

BJ>. 140-150” (1)(2| « 1.0788 (3) 1^ = 1.4558(3) 

147-140” at 746 mm. (3) 

[For prepn. (72% yield |3)) from propylene + ter-butyl hypochlorite (3:7166) + AcOH 
see ( 3 ); for prepn. from l-Ghloropropanol -2 (3:7747) + AcCl see ( 2 ); for forma, from 
1,2-diacetoxypropanei-h HG j^eee (4).] 

1 ml. aq. die. 8 ml. C. — With iV /10 HCl at 35° or 45° C hydrolyzes much more dowly 
than isopropyl acetate (1 : 3041 ), but no chloride ion is liberated at 35° (1). 

0 l-Fhfh 4 ]iniido- 8 -acetozypioi»Hne [Bed. XXli-(369)]: from C on htg. 2 bn. with 
K phthalimide; m.p. 99-100° (5). 

I:B1N (!) Henry, Cent. 1999, H 1093. (2) Bonoroft, /. Am. Chem. Soe, 41, 427 (1019). (3) 
Irvin, Heimion, /. Am. Chem. Sac, 93, 859 (1941). (4) Downel, Bull. soc. cMm. Bdff, V, 400 
(1930), (6) Gahrid, Ohl's. Bcr. 69, 808 (1917). 





Diviam Bb BBcncw i 


iu« 


MW C8UMUM QiHiOGI BaiU&ir«im8 

(2-(GUcirinidiiyl)tet^^ 


' BJ». 150-151° it 702 mm. (1) Bf - 1.1102 (2| r/g - 1.4560 (2) 
140.0-149.5° it 721 iiiiiL (2) 

47-48° it 16mm.|3) ni? - 1.45922 |i) 

41-42° it 11 mm. (3) 

38.5-39° it 10 mm. (2) 

Wateiwhite liq. with mild and pleaBant odor. — G has no lachrymBtory propertiaa and 
ifl rditivdy atable |2|; its chlorine atom ia extremely unreoctive (2). 

[For prepn. of C from tetraliydrcHo-fuifuryl alixdiol (1:6445) with SOCl] + pyridine 
(yidda: 75% |2), 75-75% (3)) aee indie, refa.; note that attoptB to replace SOCli by 
Pdi (excett) in dry ether (2) were not aucoeeaful; for formn. of G from S^hloropentanediol- 
1|4 {1| by dehydrative ring doeure with 15% Hsk)4 at 100° for 2 hra. (19% yield) aee 0)-l 

G with metallic Na in dry ether under reflux, aubsequently dccompoaed by water, givea 
(yielda: 82% (4|, 76-83% (3)) penten-4-ol-l (penten-l-ol-5) (Beil. 1-443, Ir(4A3)], b.p, 
141.0-141.5° at 758 mm. (5), 139° at 760 mm. (6), 138.8-139.3° at 760 mm. (7); Lf - 
0.8588 (7), Df - 0.8457 (5); ng ^ 1.43085 (5), ^ 1.4312 (B), » 1.4305 (9) 

(eorteap. allophanate, m.p^ 148° (6), 147-148° (9); coireep. AT-phenylcarbamate, oil, b.p. 
183.6° at 16 mm. (8)). 

G with thiourea refluxed in ale. 4 days gives (10) iS>-(tctrahydrfHx-furfuryl)isothiouiea, 
iacdated aa coireap. picrate, m.p. 153.0-153.5° (10). 

8:8112 (1| Paul, Ann. eAim. (10) 18, 385486 (1932). (2) Kiraer, J, Am. Chem, 8oc. 82, 3251- 
3255 (1930). (3) Brooks, Snyder, Org, Sunthua 28, Si-BS (1945). |4) Gaubert, Linstead, 
Rydon, /. Chem. Soe. Ml, 1972. (5) JuvaLa, Ber. 08, 1993 (1930). |0) Paul, Compt. rend. 118, 
1206-1291 (1932). (7) GumingB, Hertiiii, CoUrmie, /. Am. Chem. Soe. 81, 807 (1930). (8) 
Rofaiiiioii. Snuth, J. Chm. Soc. im» 196. (9) Paul, Compt. rend. 112, 1574 (1931). (lU) 
Sprague, Johnson, J. Am. Chm. Soe. 81. 2440-2441 (1937) 


CSI|— CHi 


3; 5158 6-CHLORO-2,S-DIMETHYLP£NTARE CtHuCI Bdl. S.R. 10 

(l-Ghloru-3,4-^ethylpentaDe) CHs CHa 


. 180-151* It 746 min. (1) > O.BSZ5 (1 } n? - 1.4009 (1) 

50^’ Bt SOmiiLd) 


[For prepn. of G from allyl chloride (3:7035) with 2-methylprDpane (iaobutane) + 
AlCls at -10° (36-40% yield accompanied by 13-16% yield 4,5M^chloro4,2-diinethyi- 
pentane (3:8516) aee (1).] 

G on hydrolyBia with aq. MgO in B.t. at 225° for 4 fan. givea (54% yield (1)) 3,4-dimBthyl- 
pentanol-1, b.p. 168-169°, tid » 1.4288 (coircep. SjS-dinitrobcmiOBtei m.p. 51-ffl°; ooneap, 
f7-(er-imphthylearbfixnate), m.p. 41-42°) |1). 

G widi Mg in dry ether gives eoneBp. RMgCl cpd.; this prod, on hydrclyab with aq« 
(NH4)iS04 gives (54% yield (1)) 2,3dimethyipentaiie (1:8554) or on oxidn. with aii 
gives (02% yield (D) 3,4-duDethylpentiinDl-l (see preceding psia^ph); see also bdow. 





iiir uomsswiTB 

7^ DhnllijirtfnlmNAit pMteoiii flidni fcorti A ■le^ 8M1' tftwft 
6 by wDvenfani to BHcCl and reaettoir with |Anj4 weyiatta (1) atBord^ to 
metood of (2) sf. (3).] 

1:011 (1) Sthaurliad, 1. Am. Bhmu. &». 0. 148B-1M1 (1B46). (2) Sehwarti, Johaaon, /. Am. 
Chm. Boe. U, 1063-1068 (INI). (3) Underwood, Oab, /. Am. Chm. Am. M, 2117-3130 (IffMO. 

3 i 81 « d^-l-CBLOKO-S-lOTBYLHEXAnB CtHuC 9 Bail. I ~ 

CH] Cl Ii>.« 

CHi.CHi.CHr-<!j-CHiiHi !►■(«•) 


B.P. UO-152'’ at TH mm. (1| - 0.8766 (1) iff - L4874 (1) 

[For pnim. of C from S-methylhennol-l [Beil. Ir(d46)] with oh. HCl is a-t. at 100* 
lee |1).| [The deatrorotatoiy form of C has also hem piepd. (2) from lovototatoly 8> 
methylhexanol-1 with 8001), ' b.p. 60* at 25 mm.; ^ 0.8M; ■ 1.4282 (2).] 

•:81ll (1) Dewad, Weckarini, BuB. soe, eMm. Bilg. N, 4M (1N4). (2) LoveMk Mute, /. 
Biol. am. II, N (INI). 


3:8160 ISOPROm CmOROACETATB CiHiOiQ 

(CH))jCH.0.C0.CH)a 


BJ>. 180.4-101.6° (1) 

140.8° at 760 mm. |2| 
149.8° at 747 mm. (3) 
149-180° at 780 mm. (4) 


CiHiOiQ BaiLlI-198 
[.O.CO.CHiQ Hi— 

llra88) 

Bf = 1.0812 (3) iff - 1.4175 (8) 
Bi’ - 1.0888 (5) iff • 1.4192 (6) 
Bi” a 1.0944 (4) 


Oil with agreeable odor; inaol. aq., sol. ale., ether. 

[For prepn. (38.8% yield |3|) from isopropyl ale. (1:6135) + ehloroaoetic ao. (3:137D) 
Me (3) |4|; for prepn. (34.2% yield (3)) from propylene + chloroaoetio ac. (3;187D] 
see (3).] 

[For study of insecticidal action of vapor of C sec (2).] 

1:6111 11) Cheng, Z. phytik. Chem. B-M, 309 ri934). (2) Roark, Cotton, 7nd. Bng. Ckm, W, 
512-514 (1928). (3) Dorris, Sowa, Nieuwland) J. Am, Chm, Soc. 56, 2680-2690 (1034). (4 
Steinlen, BiiU. aead. roy. Bely. (3) 34, 101-108 (1897); Cent, 1817, II 659. (5) Schianberg, Z. 
phytik, Chem. A-*173, 228 (1035). 


3; 8133 ISOPROPYL d^^-CHLOROPROPIONATE C«HiAa BeiL S.ir. 162 

H 

(CH,)iCH.O.CO.(!;.CHi 

di 

BJ>, 151.8-182.8° at 780 mm. ID Bf- 1.6815 (2) rS-M149<2) 

46.1-46.9’ at 12 mm. (D 

8:81H (l) Burkard, Kahovee, ttoruHh. Tl. 340 (1N8). (2| Behianberg, 2. tKyilk, Oom, Adlib 
230 (19N). 
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Btsies iMaPROnCBLORIDB 

CUHuOQ 


Bd. 11-884 

(n-Henmqrl ehloride) CHi.C!H|.GH|.GHi.C<E[i— CM) 


H- 



a 


lli-(8B6) 

EP. 

TJ. 

Df - 0.07048 (1) 



158.6’ It 760 am, 

(1) -87JI* (1) 


1.48484 (1) 

I5a5-i5i.e' 

(2) 

1^-0.97545(1) 


151-153° 

43) 


1.48048 (1) 

150-153' 

(4) (7) 

Di* - a98047(l) 


150-154’ 

(5) 

"d 

1.48850(1) 

150-155’ 

(6) 





154-lA6”atT3T.Bmm. |8| 
lffO-153°it7S4.Tiiiiii. (9) 

46.5*' at 10 mm. (10) 

[Fbr prqni. of C from tniaproic add (1:1130) with PGli (62% yield (6|), with POi 
(84% yield |1)) (4) or aith PCIa + Znaj (89% yield (6)), with SOCU (yield: 95% |9)i 
77% (6)) (5) (11), with bcnioyl cliloridc (80% yield (7)), or with oxalyl dichloride (3:5000) 
(12) eee indie, refe.; for fonnn. of G from oeonidc of heptyne-l (1:8085) with SOCI 2 fiee 
I13).| 

[C htd. with sodium n-caproate gives (72% yield (1)) tHiaproic anhydride (1:1160), 
b.p^ 142.9'' at 14.5 mm., f.p. -40.6“, Z)J® = 0.91983, ng = 1.42971 11).| 

(C with 2 moles Br 2 yields (5) oe-bromo-TKaproyl cliloride, b.p. 106-107" at 31 mm. (5), 
102-105" at 30 mm. (14).] 

[For leactn. of C with various acylurcas see (15); with vanillylamine see (10) (16); with 
(^clohexene (1:8070) + AlCli yielding n-amyl o-chlnrocyclohexyl ketone see (17).] 

[C with AlCla + phenol yields (18) 56% ©-(n-hexanoyllphenol, b.p. 146-147“ at 15 mm. 
(19), 142-143“ at 10 mm. (18), m.p. 22“ (19), 17.2-17.4“ (18), - 1.0260 (18), = 

I. 5264 (18) (phenylhydrazone, m.p. 102-103“ (10), Bcmicurbasone, m.p. 179“ (18)) and 
34% p-( 7 khexanoyl)phenol, m.p. 63-64“ (19), 61“ (18), b.p. 207-208° at 10 mm. (18) 
(benzoate, m.p. 105.5° (18)]. —For rcactn. d C with resorcinol (1:1530) leading to 4- 
(i»-he»noyl)-l,3-reBorcmol (THunyl 2,4-dihydroxyphenyl ketone) (1:1443) see (20) (21),] 

C on hydrolysis yields n-capruic acid (ripliexanoic acid) (1:1130). — For the amide, 
anilide, p>toluidide, and other derivs. corresp. to C see n*eaproic acid (1 ; 1130). 

t:Bll8 (1) Simon, BvU. aoe. chm. Belg. SB, 61, 56, 59 (1920). (2) Kobhausch, Fongrats, Z. 
pkynk, Chem. B-ZI, 382 (1933). (3) Norstedt, Wablforn, Bar, 26, Referate, 637 (1892). (4) 
Baitter. Z, phiytik, Chm. 80, 138 (19U1). (5) Bardan, UvU. m. chim. (5) 1, 142 (1934). (6) 
Clark, Bell, Trara. Roy. Soe. Can. f3) 27, 111 97-103 (1933). (7) Brown, J. Am. Chm. Soe. 
N, 1325-1328 (1038). (8) Pouib, de Gaapori, J. praki. Chm. (2) 58, 397 Note (1898). (9) 
Fierz-Davjd, Kiister, Hdv. Chim. Acta 22, 89 (1939). (lO) Forrl-Moorc, Philh'pR, Ree. Irao. 
dkiiii- n. 855 (1934). 

(11) Meyer, MonUik. St, 418 (1901). (12) Averill, Roche, KinK, J. Am. Chan. Sac. II, 808 
(1929). (13) FaiUerd, WieluDd, Hd». Chm, Avia SU, 1350-1360 (1938). (14) Marvel. Nnyea, 

J. Am. Chm. Stt. tt, 2273 (1020). (15) Stoughton, J. Orp. Chm. S, 514^21 (1938). (15) 
Nehra, J. Am. Chm. Soe. M, 2123-2124 (1919). (17) Nenitieaeu, doraneani, Btr. U. 1823 
(1930). (18) Senduleeeo, Girard, Butt. toe. ehim. (4)| 47, 1305-1310 (1030). (10) Coulthaid, 
MuahaD. Fymin, J. Chm. Soe. UM, 280-291. (20) Pope, Brit. 287,967, April 26, 1928; CaU. 
Un, 1 439; C.A. 0^305 (1929). 



UQtnoB wTm if < 1.15 


iitt 


S:«l70^i«t9f 


8:B1T0 lAJ»CBL(tt04JIITHIUinBia4 CH^ O^BA BdL'SJ^U 

CHr-C=Jj-CHi 


in'US' (1) ui* » 1.1276 ID Ho *• 1.4787 (1) 

Two genm. atareoiaamen cf 6 are poBiibk, but onljr this one hw been r^ort^ 

|For fvinn. of C from l,2,5*triehlonh2.methylbutane (3:6100) I9 loei of 1 HQ thioQg^ 
dietn. over KOH aee (2); from 3,3<iehloro4.inetbylbntene-l (3:7090) by htg. (^lic 
tnupoeition) gee (1)-] 

C on oxidn. with KMn 04 io acetone givee aoetic acid (1 : 1010) and nethyl^lyDMJ 
[Beil. 1-702, Ii-(30S), Ir(8ig)]. 


I:81N (I) Tiihcbenko, /. Gm. Chem. 'IVM.R.) g, 1232-1246 fieSS); Cenl. iMi, 11 4223; CA. 
II, 41(10 (1636). |2| Tlahchimko, J. On. Chm. IV^JSJl.) 1, 1116-1132 (1636); CWii. IW. 
1 673; (?.i. a, 1003 (1687). 


3; 8175 l.CHL0R0-2-MBTH7LBT)TAN0L4 CgHuOa Bell. I >886 

(ungym.-Ethvl'4nethyl‘«thylene CH| ^-(186) 

ohlarohydrin;ehloromethyl-«thyl- J, l|>(i84) 

methyl-oarbinul) CHj.CH»-C — CHg 

Im a 

BJ>. 156-153* (U til = 1.068 (1) 

145-140* (2) 

[For prepn. of C from chlnroacetone (3:5425) with EtMgBr see |1) (2) (3) (4) |5); note 
that in this reactn. Cje aeoompanied by 3methylhexanol-4 [Beil. 1416], whoee b.p. (150°) 
ia 10 cloee to that of C that geparation by duUUalion ig impogaiUe.) 

C on diatillation (5) nr on treatment with AogO + cone. HgBOg (5) yielda l^dilonh2> 
methylbutene-1 (3:7303) and l-chloro>2-mFthylbutene-2 (3:7485); C on diatn. over 
onhydroua oxalic add (1 : 0535) yidda (6) both these hakMilefiiu and alao 2-(diIorometliyl)> 
butene-1 (3:9214). |C on diatn. over anhydrous oxalic add (1:0535) and paaoing the 
resultant vapors over aodarlime or burnt lime at 600° yielda (7) 2-methylbutadiene.l,3 
(isoprene) (1 :8020).j 

G with FCIi yields (5) l-ehloro44nethylbutene-l (3:7303). 

G with cone. aq. NaOH at 40-60° gives (63% yield (9) (1) (4) (10) l,2-epoxy-2-methyl* 
butane (unayrR.-ethyl-methyl-othylene oxide) [Beil. XVII-13, XVlIr(8)j, b.p. 32*. 

I:817i ( 1 ) Foumeau. Tiffeneau, Compt. rmd. 148, 437438 (1607). (2) TiOenegn, Cmpl. tauL 
134,774(1602). (3) BriD'liinla,5uU.aca(l.rov- B fIo. (S) IT, lOOK-1026 (1631). {4)Kyiii]ddea, 
J. Am. Chm. Soo. M, 657-063 (1014). (6) Hayer, dialmara, TYatu. Bov. 5ae. Can. (3) W, UI 
337 (1626); Cant 1127, II 1311; C.A. 11, 2663 (1627). |6) Chahnoa, TVbm. Soy. Sue. Can. (3) 
n, III 76-76 (1628) ; CnU. IIM, 1 632; C.A. 13, 2684 (1826). (7) Harrin, Ann. MS, 178 (1611). 
(8) Harriea, Ger. 243,076 -|- 243,076, Jan. 31, 1012; Cent. UU, I 536. (6) Foumeau, Bendt, 
Firnienick, Bull. loe. Am. (4) 47, 870 (1630). (10) Biadd, Ger. 166,148, June 3, 1808; CM. 
iN8,um. 





mVIBION % BCnON * 


tm 


i;8iM iMmoRo-M-momAcsiiis a c^baq 


MLa*«m 
H-( n) 

Or- 


U. at T6Q miiL (1) ^ i.09S |2) ^ - 1,4»>18 <2| 

151-158° at TU nm. (2) J^S ^ 1.095 (3) 


CohnleBi oil with agreeable odor. — IdboI aq. 

(Note that C has never been obtd. in authenticBlly pure state. The prepn. of Heniy 
(1) was later shown |4) to be actually a mixt. of C with S-aoetoxy-l-chloropropane (3: 8160) ; 
that of Dewael (2) was admittedly such a mixture.] 

Henry's material was obtd. from l-chloropropanol-2 by treatment with KOAc and 
eonvenion of the presumably resultant l-aoetoxypropanol-2 with SOCU to C; Dewael'a 
material was obtd. from l|2HliaoetoaOTropane by treatment with HCl gas. 

S: 81 M ID Heniy. Cent. IM, II 620. 1063. (2) Dewari, Bull. ex. cAim. Stiff. », 400 (1030). 
|3) Henry. Cent. lHI, U 486. (4) Gabriel, OMe, Ber. M, 806 (1917). 


3:8188 4-CHLORO.OCTEHE-2 Cl CsHuCl BelL S.N. 11 

^ButyDcrotyl Qg, cH^CH^CHr-iH.CH=Cfl,CHl 

BJ.158' <1) 0.8924 (2) nlf = 1.4500 (U 

69-70° at 9 DHL (2) 0.8816 (1) nS ~ 1.4452 (2) 

Note that two geom. Btereoisomen of C are possible; also the possibility that by allylic 
transposition C may react in the form of its as yet unrecognued synionic isomer, 2-ohloro- 
octene-3. 

[For prepn. of C from octen°^-ol°4 [Beil. Ii489] (1) (2| with PCU in ether at O’’ (43% 
yi^ (2)], with HCl (3), or with Clj (1] sec indie, refs.) 

[€ with phenol + KiCOs in acetone yields phenyl (»-(n-butyl)crotyl ether, b.p. 107-108° 
at4mm., Di| « 0.0208, nj| s 1.4055 |2);C8imilarly with o-Oresol yields a-(n4)utyl)orotyl 
iHxdyl ether, b.p. 118-119° at 4 mm., D\l - 0.9143, - 1.4950 (2).] 

8:818i ID Karasev, Khabarova. J. Oen. Chm. (UB.S.R;} 19, 1641-1046 (1040); C.jI. II, 3225 
(1041) (EngUsh translation in Forsipn Petroleum Tech. §, 42-51 (1941)). |2] Hurd. Futerlwugh, 
/. Orff. Chmu l| 381-386 (1937). |d) Knorr, (to iri.) Oer. 653,276, June 24, 1632; CmL IfR, 
U 2870. 


8:8905 d^4-CHLORO-8-MBTHYLHEPTEN£-l 
(4-Cfaloro-2-methylheptene4; 
a]lyl-48obutyl-carbinyl chloride) 


CgHuCl 
Cl CHe 


i 


BnL 1-222 

li- 

IH-CH, 


B.P. 159-155* dec. (1) 

[Ibr prepn. of C from 24iiethyl]wptaii-9dl4 (anyl-iaobutyl-carbiiiol) [BeQ. 1-448] with 
]*Cl,ie»(l)l 

C on htg. with powdered KOH at 140* loen Hd yielding (1) 24nethylheptuliene-^6 
IBiil. 1<858], b.p. 110-118°, D? - 0.741 |ll- 

■:8NI ID FfNiraiv, AA m. eM». (3) U, 400-Ml (180Q). 





Ittt 


LKKKDftimilt 


<iMiO •4tt.0i04<IBn.44IB1Bnf|R^ G^iiQ 

(M3darO‘44Datha0lli]iiwiitaiM; Cl H 

<iiatli3fiHaiq)niq4-w I I 

CBi.CHi-’C 0-CBi 


BJP. ISO-IU' dec. (1). 


l»- 


{For prqm. from 3-ethyl>2HB«(]qrlpentBiud>3 (dietiiyl4K|inipy)H)iil)iiiol) PM. I428, 
Ir(454}]withFCaiBH(lM 

|:Mlf (1) Gfiforoiritich, Pavlov, J. Jim. PKgi^m. Sue. II, IW (IWl). 


8:BIUI ISOAKILCHLOKOFORMATB CiHuOia Mm* IS 

(Iigemyl oblorocarboiute) uo-C|HuO.OO.Cl Qi-l S) 

nii-cu) 

B.P. 184.3' cor. (1) Di* . 1.08S1 (2) fjJL * 1.4ine <2) 

[For prepn. from Hoamyl ale. (1:8200) + phoBtene (3:5000) me |1).] 

0 ImmiiqI carbamate: m.p. 64.5' (3), 69’ (4). (nua deriv. ia not leoorded direetly 
from C but should be preparable by acto. cf cmc. aq. NHiOH of. (6).] 

ID laoanvl Af-pluBylcaibamate (isoamyl carbanilate): m.p. 67-58' (6), 57-80* |7), 
55* (8), 55-50° (9). [This denv. is not n.'ootded direetly from C but ahould be 
(Hoparable by actn. of aniline, ef. |5).I 

•:BIU(l|Roeae,i(an.lN,230(1880). (2) von Auwen, Fer. 81,214011027). [SlManfanid, 
Per. 17, 1040 (1004). (4) Bthal, PuU. iiie. cAim. (4) tl, 480 (191^. (6) Chattamjr, Saersna .7. 
Chem. See. 117, 708-711 (1920). (8) Looquin, Butt. eoc. ekim. (3) U, OOO (1004). (7| lma§, 
Allen, /. PM. CAem. 17, 440 (1916). (8) Marckwald, Per. 17, 1049 (1004). |0) Nlktaasaar, 
Mdnikow, J. pnkt. Chm. (2) IN, 92 (1930). 


3:8117 l-CHLOROF!BnTAllOIIE-l QHiOCS Baa.! — 

(Chloramethyl n-propyl ketone) CH|.CHi.CHi— C— GHi Ij-(8SO) 

i i '•I"*’ 

BJ>. 154.3-156° al. dec. (1) 

53-59* at IT mm. (1) 

55-57* at 16 mm. (2) 

Liquid with penetrating odor. — Very spar. sol. aq.; volatile with ateem. 

[For prepn. of Cfrom l-chloropentanol-2 (3:8226) by omdn. with ^CnOi/QiSQiaBe 0); 
from 2-chlorometh^-44nethyl-iH(ropyI'l,3H]io»done4i [Beil. XlXi-(657)i by hydirdytie 
oleavaie with alk., or from 2-ehloromethyl-4,Mimetliyl'3-pnqiyM,3-dioBdaii»5 (BeB. 
XlXi-(087)] by hydrolytic cleavage with aq. H(3 /AeOH on wanning (75-80% yiaU), see 
<1|.) 

|C with dry K formate in MeOH reflumd ovonigbt yidda 0} pentanaae4«tl 0WL 
It-(872)], b.p. ftt IB mm. (2). 54-56** at 11 mm., tif - 0.0660, nS « 1.4364 (BM 

0 na^y fonmi a cpd. with aatd. aq. NaHSOi aoln. (2|. 

C dM vd react (4) with bcuenetiaiomum hydroxide (diaiotixed amliiiB is KiQAe 
mIb.), of. cUoroacetone (3:6^]. 



•inn-sisno division b, sbchon 2 1122 

<9 S*CUgiqMtun»2 lemictitaigM: m.p. 1S7* (inittiitaiMnii fwion on Eg bniii] 
Kith dMomp. (1). ■ 

S;8n7 (II BlaiM, BulL mk. thin. (4) U, «72-47a (1914); Cvmjrt. rm4. IH, 48 (1913). 

S Uvnw, HiUr, J. BUI. CKm. 77, 560-S61 (1928). (3) Bdunidt, AMherl, Sir. H, 358 (1925). 
F«vrd, SuB. m. Mn. (5) 1, 990 (1934). 

8:8219 l-CmOKOHEPTERE-l CH|.(CHi) 4 .CH-(]HCa OrHita BdLl-219 

^( 196 ) 

B.P.185'cor. (1) 

149-150’ It 728 nun. (2) 

148* (3) 

78-82’ It 72 mm. (4) 

Note that although two geom. gterouomen of C are poonble only ono haa yot hoen 
noogniaed. 

(For prepn. of C from 1 , 1 -dichloroheptane (3:6650) by dimination nf 1 HQ with ale. 
EOH ( 1 | (3) (note, however, that yidda are low |4| and the prooew haa aometimea (5) 
failed), or brtter large exceaa adid KOH at 200° (62% yidd (4)), aee indie, refa.; from 
ndiqitaldehyde (1:0183) with PQi aee 16}.] 

C with KOH in mineral oil at 250’ (4|, or with NaNHa in toluene or xylene at 100-150’ 
( 6 ), or in mineral ml (Nujd) at 150-155’ (7) giva (yidda: 54% (7), 37% (4)) heptyne-1 
(l;8086},b.p.98°. 

(C with perbenaoie acid (benaoyl hydrogen peroxide) in CHQi for 25 daya givea ( 2 | 
oorreap. oxide, via., l-chloro-l,2-epoxyheptajie, b.p. 03-05’ at 50 mm., Dip = O.OB74, 
n5 = 1.437D (2).] 

(C with NaSCiHi in n-BuOH under reflux or better in EtOH at 138’ under preeaum 
givea ( 8 ) ethyl hepten-l-yl aulfide, b.p. 106-202°.] 

1:8111 (1) Umpriefat, ilnn. 183, 82-83 (1857). (2) Prilaaohajew, Sir. M, 190-197 (1936). (3) 
Walt, Sir. 31, 1496 (1897). (4) Badunann, Hill, J. ilm. Clem. Soe. 58, 2731 (1934). (5|Gueat 
J. Am. Chan, Sac. 47, 801 (1925). |G| Bourgeul, Cmpt. rand. 177, 823 (1923); 178, 1500 (1924). 
(7| Johnaon, MoEwen, J. An. Chan. 3x. 48, 473 (1920), |S| Loevenieh, Loian, Diviohi, 
Sar. 88 , 954 (1927). 


3:8880 far-BUm CHLOROACETATE CiHiAQ BdLS.N.160 

(CHi)tC.O.CO.CHia 

&P. 155’ bL dec. ( 1 | - 14860 ( 2 ) 

00.3° at 12 mm. (1) 1.4330 (1} 

48-40** it 11 mm. ( 2 | 

CkdorleB liq. heavier than aq. ( 1 ). 

[For pr^n. (yield: 63% ( 2 ), 60% | 1 )) from fer-butyUlc. (1 : 6140) + cUaroaisetyl chloride 
(3:6235) + dimethylaniline see | 1 | ( 2 ).] 

HydidysiB yields ( 1 ) ter-butyl ale. (1:6140)+ chloroaoetio acid (3:1370) ( 1 ); Bap. Eq.i* 
150i5 (1). 

S:Bm (1) Weetheimer, Bhookhoff, J. dm. dm. Soc. 0 , 271 (1940). (2) Baker, Org. SyniluM 
Mp 21 (1944). 
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8:8S88 MBLOKO^-BTBILHBUlRB 


Q CWIitCI 
(DiethyU-propylHiHbin^ «» «tt «« Jl «,r «« 
ddoride) CH|.CHi.CHi— 0-Ca.CBi 


BJ.lS8*al.d«e.(l) 


M.I-M8 

Ir- 


[For pnpn. rf C from 3-etliyIhnaiial>3 (diethyl-rkpropyl-eBibmd) [Befl. 1-421, li-(210), 
Ir(4M)] with PCIi lee (1).] 

[0 with diethyluniae loan HQ (2) yielding an olefin (2).] 

[For data on density and panchor of C at 0°, 15*, 25°, 50°, and 06’ see (3).] 

t;Bni (1) Butlaraii, BuO. toe. chkn. (2) C, 23 (1866). (2) Montagna, Aim. Mm. (1(0 lit 111 
(1680). (8) ()uaylB, Owen. Beavera. J. Am. Chm. Sac. 61, 3107-8111 (1039). 


3:83X4 HBTBIfL d,{-3-CHLORO-ii-BimRATE CsHiOia BdL 0-377 

CHi.CH.CH|.0(X)C!Ha lli— 

ii 

BaP. 15B-156” at 7B0 mm. (1) iff » 1.0996 (2| rS » 1.4259 (2) 

[For prepit of C from methyl crotonatc (1:3121) by addn. of HCl, from /Mdoio-n- 
butyronitrile + MeOH + HCl, or from methyl n-butyrate (1:3080) with Cl| Bee (1).] 

C on hydrolyais yields MeOH (1:6120)| crotonic add (1:0425), and HQ. 

1:8224 ID Henry. aead. roy. Belg, (3) 85 , 507>620 (1898); Cmi. 1888 , II 273. (2) Behjtii. 
berg, 5. phffaik, Chm. A472, 232 (19351. 


3:9225 cr^-l-CHLOROPENTANOL-2 CbHuOQ 

(Chloromethyl-^propyl- CH3.CH*.CHj— CH CH| 

carbinol; n-propyletRylene I , I 

chloruhydrin) ^ 


BeJl.1- 

Ii- 

li-(419) 


B.P. 157-100° at 786 mm. (1| 
69-75° at 30 mm. |2| 
66-67° at 18 mm. (3) 
59-62° at 14 mm. (4) 


DiS » 1.0143 (1) tS - 1.4404 (1) 

^ 1.037 (2) » 1.4520 (3) 

1.031 (3| 1.4422 (3) 


[For prepn. of G from pentene-1 (1 .8205) withEOQ (43% yield) see (2); from l^idiloro- 
2, 3-epoxypropane (epichlorohydrin) (3:5358) with Mg£t2 {70% yield (3)) or with EtMgBr 
(15-19% yii^ |1|) see indie, refs ; from chloroacetaldehyde (3:7212) with n^FtMgBr 
Bee |4|.] 

C with AoQ yields |1| l-ehloro-2-acctoxypentane, b.p. 186-188° at 740 mm., Di{ * 
1.0825| np >■ 1.4328 (1); C with NaSMe gives (45% yield (2|) l-methylthiolpentaiiaji-Of 
b.p. 90° at 18 mm., = 0.943, no = 1.4792 (2|; C with SOGls + diethylaniline givoB 
(70% yield |1)) l,2^chloropentBne (3 : 8140); C with 2 moles EtMgBr yields (3) heptaiial-4 
(1:6228). 

C on oxidn. with KaGr207 + H2SO4 yidds |4| l-chloropentaiione-2 (3:8217), b.p. 65-57° 
at 15 mm. |4|; C on oxidn. with aq. KMDO4 yields {1) n-butyiic acid (1:1036) q.v. 


0 Chloromethyl-n-]irapyl-€arbiiiyl 3,6-dinitrobcnioate: pi. from ale., m.p. 84-65° (3), 
83-84° (1 1 ; from C on htg. with 3,6-dinitrobensoyL chloride until no more HQ is evcl^ 
( 1 |. 





]SV1GK>N fi; ABOCKM 3 


IW 


l:«W (1) EodHh, MAt^b, /. iM. Om. Son. U. 3m JW (1UB>< {Sl Cttwii, BgrfMW 
Mwvd, /. 3 m. Omi. 3m. », 70g (11)37). |3) Mwum. Cottlt, /. Am. CMmi. Am M, 434-487 
(1343). (4| Lmne, Halbr, /. BU. Ckm. 11. fiSO (1333). 

8:3338 CHLOROACXTALDEBnn DBTHnJUXTAl CtHuOxa B«ILt- 6 U 
(Cadonwostal) CI%-(X(OCtH^i Ik-(S38) 

^ ii-(e7e) 

BJ. 187.4' (1) 

187-188' 111) J)9i - 1.017 (3) ng- 14171 (3) 

IMS* cor. At 766.B mm. |2) 

156” (13) 

55-54” at 16 mm. (3) 

(For pr^n. from vinyl acetate (b.p. 69-71”) by treatment in abe. EtOH abln. with G| 
in dark and in a Bolid GO^/aoetone coaling bath (83% yield) see (3); from acetaldehyde 
diethylaoetal (" acetal ") (1:0156) with CU at 50” in preaenoe of abs. ale. NaOEt (90% 
yield) eee |4); from pualdehyde (1:0170) by chlorination and subaequent treatment 
with EtOH see (5) | 6 |; from EtOH (1:6130) by treatment with CU Bee (7) ( 8 ).] 

(For prepn. of C from chloroaoetaldehyde (3:7212) on wanning with EtOH Bee |9); 
from cUoroacetaldehyde ethyl alcoholate (chloroaoetaldehyde ethyl-hemi-acetal) [Beil. 
1411] in EtOH with dry HCl gas see (10); from a,/»-dichloroethyl ethyl ether (3:5640) 
with 2 vob. aba. EtOH (2) or with NaOEt (11) (12) (13) Bee indie, refs.] 

C ia oomml. ohem. in U.8. (1943) (14); C u widely used in org. ByntheaiB as Bouroe of 
combined chloroaoetaldehyde (3 : 7212 ) and otherwiBe. 

The acetal portion of C is stable to alkali but readily hydrolysed by aq. acids; the chlorine 
atom, however, behaves like a reactive alkyl halide; all these characteristics are illuBtrated 
in the reactna. died below. 

C on warming with dil. H 1 SO 4 yields (15) chloroaoetaldehyde (3:7212) accompanied 
by some bts-OB-chloro-o-ethoi^ethyl) ether, b.p. abt. 166”f C on sain, at 100” with dry 
HCl gas yields (9) a,/9-dichlorDcthyl ethyl ether (3:5640). on htg. with AcOH at 
120” or with anhydrous oxalic acid at 100-150” yields (12) chloroacetaldehyde (3:7212) + 
ethyl aeetate (1:3015) or diethyl oxalate (1:1055) respectively. 

[C htd. with NaOEt in s.t. at 140-150” for 30 hre. (11) (13) (17) or with abe. sic. NaOEt 
at 160” under press. (16) gives ( 66 % yield (161) ethoxyaeetaldehyde diethylaeetalj b.p. 
168” ( 11 ) (tliisprod.onboilg.withdil.H 2 S 04 ( 17 )( 13 ) (16)hydrolyBe6toEtOH (1:6130) + 
ethoxyaeetaldehyde (1:0159), b.p. 105-106”). htd. with 10% excess of said. aba. 
ale. KOH in s.t. for 75 his. gives (95% yield (18)) glycolaldehyde die^ylacetal (hydroxy- 
acetaldehyde diethylaoetal) (1:0191), b.p. 167”.] [For reactn. of C! with many other 
ales. (19) (20) and phenols (21) in pres, of alk. see indie, refs.] 

[C htd. with Na or Mg at 120-130” ( 22 ) or with Na in ether at 0-20” (23) yields ethyl 
vi^ ether (1:7810), b.p. 35.7”, + EtOH and pibb. also eihoxyaoetaldehjde diethylacetal 
(see above). ~ C on boilg. with Za dust yields ( 2 ) ethyl chloride (3 : 7015) +EtOH (1 : 6130). 
-^C with excess phenyl MgBr at 120 ” as directed (24) gives 31% yield a,^phenylethyl 
ethyl ether ((»-ethoxydibenzyl) [Beil. Vli-(329)].] 

[C htd. with 4-5 vols. cone. aq. NH 4 OH in s.t. at 130” for 12-14 hn. (26) or C-f 20 vols. 
said. ale. NHi In B.t. at 130” (26) (27) (28) or refluxed in pies, of Nal (29) yields amines 
acetaldehyde diethylaoetal [BeU. IV-308, lVi-(449), IVr(758)], b.p. 163”. *0 htd. with 
ale. hydraiine hydrate under piesa. for 6 hrs. at 115-120” yields (30) hydraiinoaoetalde- 
hyde diethylaectal [BeiL lV-563].] 

[C with aniline + NaNHs in ether gives (77% yidd (31)) N-(phenyl)affiuioaoetalde-> 
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mm wm >2^ < tu wmiw 

dielMMel*! {Bd. Xlt213], b.p. ffi-M* st 03 am.^ lor amcbp. bttadv'dtt 
benq^nma (32) w piimaiT dpL aiahM <33} m indkunfr4— C 8 mein 

hyibMiiu htd. mvenl bn. at ISO^yieMa (34) ^yaaal«»<|iiMayflvdmwiie}, TeLtUa-bom 
ale. «r ether, m.p. 177" u.o., 172” ov. (34). 

6 oo add MrolyaiB (3) fields ethyl alcohol (1 ; 6180) and ddoraaoBtalddiyda (8:7213) 

q.v. 


I (1) LaMt, Aar. <ra(. eUm. 41, 622 (1920). (2) Patamo, Sfanini Out. Mm. tW. 0 
264-366 (1373); Aar. 1, 1202 (1873). (3) FUaohione, J. Am. Chm. Bte. tt, 1706-1706 (1200). 
(4) Anaehn, Galitienitein, Gar. 639,507, Dee. 7, 1936; Cant 1107, 1 2038; C-A. 61, 6940 (1087). 
(6) Frauadler, BvlL ue. Mm. (G 1, 70-71 (1907). (6) Boo. dta Gaiiiaa CMadeM ]BhODa- 
INjillono, Trench 711,066, Bept. 2, 1931; Cent. 1606, 1 ISa (7) lieben, Ann. m, 114-lU) (1687), 
(8) Fnlaah, Ann. 676, 300 (1879). (9) Nattarv, J4o.naM. 6, 497-499 (1684). (10) Mtaeii, 
BchUBMoher, Ann. 676, 80b (1894). 

(11) Ueban, Ann. 140, 193-201 (1608). (12) Natterar, irenolaft. 6, 444-449 (1682). (l8) 
KKkaor.JbTanabh. 66, 880-682 (1906). (14) CAem. Ana. Aeiai 61, 1980 (1043). (16)1^ Ana. 
6N, 341-844 (1880). (10) Leuoha, Oeiaar, Aar. 66, 2645 (1906). (17) EMar, Poliak, VanoM. 
n, 1130-1132 (1906). (18) Bayantedt, MoElTain, J. Am. Chem. &w. 68, 630 (1986). (10 
Sabatiy, Anil. aoe. ehim. (4) 46, 1161-1109 (1929). (20) HaUonqiiift, Hibbart, Can. J. Aamawd 
8, 129-136 (1033); CaiK. IW, 11 1017; C.A. 67, 2133 (1063). 

(21) Parfumeria Houbiaant, Sabetay, French 673,379, Fib. 14, 1930; Can!. IM, 11 8604, 
(22) WialioenuB, Ann. 166, 106-100 (1878). (23) Leucha, Laneke, Aar. 47, 2677 (1010. |M] 
Bptth, JfenaUi. 38, 466-M7 (1914). (23) Wolff, Aar. 61. 1482 (1888); 66 l 1832 (1668). 
(26) Wolff, Marburg, Ann. 666, 170-182 (1908). (27) Marolcnald, Aar. 66, 2356 (1892). ^8} 
Buck, Wrann.J. Am. CAem.ffoe.n, 3013 (1920). (29) Wohl, Aar. 66, 1953 (1906). (80)PiHh«r', 
HumiaU, Aar. 67, 178-179 (1894). 

(31) Woh], Lange, Aar. 46, 4728 (1907). (32) Rfigheinier, SchOn, Aar. 41, 17-18 (1000, 
(33) Paal, van Gember, Arch. PAarm. 646, 306-314 (1908). (34) Fiacher, Aar. 28, 97 (1803). 


8:8630 4-CHLORO-OCTBnE-4 Cl CaH||(3 BeiL 8 . 11.11 

CH|.CHl.CH^CH=(l:-GHl.CHs.CHJ 

B.P. 157-130.5° at 760 mm. (1) AJ* - 0.87S8 (1) n|f - 1.4394 (1) 

Although two geom. atereoiaomem of C are pnenible only thin one has aa yet been leportad. 
[For prepn. of C from oetyne-1 (di-n-prapytacetylene) (1:8110) with AcQ BnCU 
(both atereoisomera of 4Hihloro-34v-propylhepten-3-on(y2 are also formed: oa, b.p. U7- 
118° at 28 mm., - 0.9680, - 1.4687; Irana, b.p. 112-113° at 28 mm., Df • 0.WB2, 

*> 1.4001 (D) aee (1).] 

1:0310 (1) Eroeger, Sowa, Nleuwland, J. Org. CAam. 1, 163-100 (1036). 


3:8638 d,l-(i-BTBn-n-VALEm (mORlDB CTHigOCl BdLn-844 

(d,L2-Ethylpentanoyl chloride-1; CHa.CHs.CHi.CH . CM) lli— 

ethyl-n^Mropyl-aoetyl chloride) ^ Hr— 

B.P. 158-160° (1) 

50° at 11 mm. (2) 

[For prapn. of C from 2-etlvlpentaiuno aeid-1 (eaiyl-fi>pn>pylrMetie add) (1:1133) 
with FCla (1) or SOCli (2) aee indie, refa.] 

C on hydrolyaia yielda etfayl-n-propyl-aoetio add (1:1133) q.v. (for the aaddn, amlide, 
p-toluidide, and other derivativee coneaponding to C see 1:1133). 

3:8IM (I) Raaettl, AuB. aaa. cMm. (3) 16, 687 (1006). (2) Beidiataiii, DrivalH, Aab. CMn. Idtt 
1^ 074 (1933); 16, 258-260 (1932). 



AiaMMiWMS ZnVISlON B, SBOnON 9 

stma 94mo«»iiTBH.a^L-i h a CiHiOa 

CHn-Us-CHgOH 

Bi' 1.0JW0(4| - 1.45098 <4) 

Bf 1.118 (I) 1^-1.49888(1) 

Note: oil and traiu atereoiMiinera of C are tbeoreticalljr pimiUe but have not deiinitdy 
been reported. 

(For prepn. of C from 2-chlorobuten-2-al-l (oHshloriiernioiiBldehyde) (3:8117) by 
reduction in abe. ulc. with Hi + Al(OEt)i (2) or with Mg(0£t)s.Et0MgCl (1) see (2) (1); 
for fomin. of C (together with 3-chlorobuten-3-ol-2) (3:9115) from either the low-boilg. 
(3:5360) or high-boilg- (3:5615) Btereoiaomer of l,2-diehlorobuteiie-2 by hydrolyau with 
2 pte. aq. + 1 mole CaCOa for 4 hn. at 70° sec <4); for prepn. of C from 2,2,3-tiiohlorD- 
butanol-l (3:1336) with Zn dust + HCl see |3).] 

(B g-Chlorobttten-S-yl-l iNr-(a-naphfhyl)Gu1iainatB: m.p. 95-96° (4). 

S:8Mi (1) Meerwein et al., prakt. Chem. (2) 147, 225 (1936). (2) 1. G. FBrbeninduBtrie. Ger. 
437,160, Nov. IH. 1926; Cent. 1927, 1 802. (3) Ganarolli-Thurularkh. Ann. 311, 375-379 (1882). 
U) Tiahchenko, J. Gen. Chem. iU.S.S.R.) 7. 658-662 (1937); Cent. 1M7. II 371-372; C.A. 31, 
5754 (1937). 

3: 8343 4-GHLOROP£NTilNO]VE-2 CkHrOCI BeU. 1 . 678 

(^-Ohloro^^propyl CHi— CH—^Hr—C— OH b Ir™ 

methyl ketone) ^ 1i — 

B.P. 169-160” (1) 

[For preparation of C from acet^d chloride (3:7065) + propylene in pres, of ZnCls see 
(1); for reactn. of acetyl chloride with propylene in pree. of activated carbon at 106-300° 
and at press, of 20-200 atm. cf. (2).] 

8:8141 (1) Eondakow, J. Ruae. Phya.-Chem. Soc., 88, 15 (1883). |2| fYohlirh, Wietevich (to 
Stazidard QU Development Co.), U.8. 2,006,198, June 25. 1935; Cent. 19M, 1 2827. 


B.P.169” li 760 mm. (1) 
158-161° |2) 

158.3” cor. at 748.6 mm. (3) 
52-53” tt 19miiL<4) 


1126 

BalLl< 442 

Ii- 

li-(48i) 
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UQOIOS WITE tif < 1.U 


ai«M* 


ataiM »cBLOROTOLQiin call CtHiCi iMLT-tey 

▼r«M} 

TfOKM) 


B.P. 


P.P. 


109.4ff-U9.S5° at TWmm. (1) 

-34.0“ (12) 

AS* 1.07792 

159.9' cor. 

at 759.8 mm 

*34.6" (11) 

tiS - 1.59221 

159.38° 

at 760.1 nun. |3| 

-34.7“ (13) 

1^ = 1.98246 (4) 

159.15° 

at 760 nun. (4) 

-35.1“ (8) 

1.08179 (14) 

159.0-159.2° 

cor. fS) 

-36.6“ (4) 

1.0788 (1) 

15a9S-15B.97°at 760 nun. (6) 

(10) 

1.89091 

168.7-158.9“ 

it 764 nun. (7) 


Z4' = 1.08799 (4y 

168.4-168.7“ 

St 780.4 mm. (8) 



1618.3-169.3“ 

(9) 



167.3“ 

it 760 nun. (10) 



147.7" 

It 658.9 nun. (3) 



142.3“ 

it 436.0 mm. (3) 



134.2“ 

it 391,1 nun. (3) 



123.3“ 

it 879.4 mm. (3) 



112.1“ 

it 191.0 mm. (3) 



96.2“ 

it 106.0 mm. (3) 



93.2“ 

it 96,0 mm. (3) 



41“ 

it 11 nun. (11) 




[iSiM dm p<hUmUil\m/e (3:H287) ] 



[For f.p./oomim. data on Hystem: C + p-chlorotoluene (3:8287) (eutectic, f.p. -50® 
coots. 73% C) HC4* (8) (112); for /)2o/coinpn. data on this system see (8|; for nii/oompii^ 
data on this system sec* (15). — For f.p./compn. data on systems C + chlorobeium 
(3:7903) (13), C + m-diclilonihenzonr (3:5960) (16), C + bromobenzene (16) see indie, 
refs.] 

[For prepn. of C from r^toluidinc [Beil. Xll-772, XITi-(372)] via diazotization and use 
of CuaCh reactn. (yields: 85% (23), 79-90% (21), 74-79% (7), 70% (18)) (19) (20) (22), 
or Cu powder (66% yield (24)) (25), or mere boilg. with HC1 (26), or use of GuH (27), or 
UaCU (28) sec indie, refs.; for prepn. from o<tulucnediazonium chloride (solid) (Beil. XVI- 
495, XVli-(358]] with GaHs + AlCU (29), from chtoluenediazomum chloroplatinate on 
htg. (30), or from (^-lolucnediazopiperidide by htg. with HCl (31) see indie, refs.; for prepiu 
^of C from o-cresol (1 : 1400) via conv. with PHs at 140“ to frM-(o-toloxy)phoBph(nic acid 
dichloride and htg. of latter at 180“ sec (32); for prepn. of C from p-tolueneeulfonyl chloride 
via chlorination to 2-cliloTotoluenesulfoiiyl chloride^ followed by hydrolysis with 10% 
H1SO4 (33) to 2-chlorotolueneBulfomc acid-4 (sec below] and subsequent replacement of 
-SOxH by H ninth superheated steam in 80% H2BO4 (overall yield 88-00% (33)) cf. 
(34) (35); for prepn. of C from 2-clilorotolueoe8ulfonic acid-5 (see below) or its sodium 
salt by steam distn. of its soln. in 75%, H2SO4 see (8).] 

[For prejm. of C from toluene with CIa in pres, of Fe (8) (36) (38), or Is (37) (39), Fe + 
Is (15), Al/Hg (45), MoCls (36), SbClE (39), or PbCls (8), from toluene via dectrolysis of 
its suspension in boilg. HCl (40) or in HCl/AcOH at 35“ (41), from toluene by boilg. with 
FbCls.2NH4Cl (42), from toluene with SOsCls + cat. (43) especially AlCla (43) (44), from 
toluene with n-butyl chlorosulfonate (46), from toluene with NGli (47) see indie, refs.: 
no fiHihlorotoluene is formed by any of these methods, but the proportion of C to its so* 
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tm 

em^ymg ^iaotofir (8:8287) varies widely, e.g., from 100% wHh TbGli + 

( 12 )) througlh 02% o/28% p with PbCJIi ( 8 ), to 2.5 o/l p via the eleotmlytie methods (40| 
(for details the orig. refs, must be consulted).] -- [For sitqim. of C from palyeblorotolttenes 
via oon 8 t.^boilg. mixt. with aq. see (79).] 

[For propEi. of C from hy(^one of o^orobensaldehyde (3:6410) by Wolff-Kuhner 
reduotion (35-82% yirid) see (113).] 

(Pv theraial anal, of system: C + SbOj see (48).] 

[C with Hi in pres, of Pd/CaCOi in alc./alk. soln. loses all its chlorine as HGl (49); C 
with HI + P at 302” for 5 hrs. gives 80% yield (50) toluene (1 : 7405).] 

C on oxidn. with CrOa is completely destroyed (30); C on oxidn. with boilg. aq. KMnOi 
(74-78% yield (51)) (52) (36) (53) or C on cat. oxidn. with air over granular tin vanadate 
at 28r (13.8% yield (54)) of. (55) or C + KCN + NiCl. in dil. ale. 20 hn. at 260-270” 
(7.5% yield (63)) gives o-chlorobensoic acid (3:4150); C with CrOaCli followed by aq. 
(51.5% yield (56|) (57) or C on oxidn. with Ce epds. (58) or with air over TasOt (50) cf. 
(60) or C with MnO^ + H|SOi (61) or PbOi + dil. H|^i (24% yield (62)) gives o-chlonH 
beualdehyde (3:6410). 

[C with G1| in pres, of Al/Hg gives (64) a mixt. oontg. 2 ,^ (3:6345), 2,4- (3:6290), 
2,^ (3:6270), together with some 2,Michlorotoluene (3:6245). — C with Qi + 3% PCHi 
in li|^t gives (65) (19) o-ehlorobensyl chloride (3:6400); C with Cb -|- FCli at 150-180” 
( 66 ) (67) ( 68 ) cf. (70) gives oohlorobensal (di)chloride (3:6625); C with Cb + FGb ( 73 ) 
or with Gi at 160-190” (69) gives (64% yirid (69)) (70) (71) (Hjhlorobcnzotrichloride 
(3:6880).] 

[C with Bri in pres, of Al/Hg in CCI 4 gives (74) mainly 8 -bromo- 2 -chlorotoluene [Beil. 
V-307, Vi-(155)], together with a smaller amt. of 4rbromo-2-chlorntQluene [Beil. V>807, 
Vi-(IW)]; the former is also obtd. (75) from C + Bn + HNO| + H 2 SO 4 in AcOH. — 
C with Brt (76) (77) yields o-chlorobensyl bromide [Beil. yi-(155)I (for studies of rate of 
sido^ham bromination of C see (78)).] 

[C + Ii + HNOj + H 2 S 04 in AcOH ^ves (75) 2-ch]oro-5-iodotQluene [Beil. V-316|.| 

(C with AIGI 5 + HCl gu as directed (7) undergoes partial rearr. to both TTHshlorotoluene 
(3:^5) and p-chlorotoiuene (3:8287); for ansi, of mixts. of the three isomers see (7|.] 

[C with AcCl (80) or better AcjO (81) + AlGj gives (70% yield (81)) 4-chlonH3-methyl- 
soetophenone [Beil. Vll-a07], b.p. 254.2-254.4” at 753.4 mm., njf ^ 1.5521 (81). — 6 
with | 8 -diloropropionyl chloride (3:5690) + AlGa in G 8 s gives ( 68 % yidd (82|) (83) 2 - 
ddaro-8-0B-chloropropionyl)toluene, colorless pr. from CeHi, m.p. 46” (82), which on ring 
doBure with cone. E 2 SO 4 gives (82) (83) 6-ohloro-7 (or 5)-methylindanone-l, cryst. from 
ale., m.p. 74r-75” (82) (83). — C with trichloroacetonitrik + AlCb (4 moles) at 80-00” 
satiL with HG gas for 2 days gives (40% yidd (84)) 4-chloro-3-meihyl-u,»,«-triehloro- 
acetophenone, b.p. 155-160” at 11 mm. (84). — C withfumsi^ (di)chloride + AlGa in* 
0% at 50-60” for 2 hrs. gives (51% yidd (85)} (raris-&M-l,2-f4-ohiDro-3-methylbcnSDyl) 
ethylene, pale yd. cryst. from dc., m.p. 167” (85).] 

[G with benzoyl chloride + AlGb gives (83% yidd ( 86 )) 3-chloro-4-methylben8ophenone 
[Bd. Vni-(236)], Ifts. from ale., m.p. 82-83” ( 86 ); G with o-chlorobensoyl chloride (3 : 6640) 
+ AlGg in CS 2 for 12 hrs. gives (67) 2',3-diohloro4-methy]benzophenone, oryst. from ale., 
m.p« 43.5” (87). — C with naphthBlene-bM-l,4(or 5)-(dicarboxylio acid dichloride) + 
AlGi gives ( 88 ) 5M-l,4(or 5)(chlorotoiuoyl)naphthalene (used for ring dosure to corresp. 
dibenzpyieneqoinoneB).] 

[C with phthalie anhydride + AlGa at 90” gives (80) (90) (91) a mixt. (93% yidd (90)) 
of two o-(cfalorotoluoy])ben£oic acids A + B: A, m.p. 183-184” (90), 182-183” (01) (80), 
the prod., is regarded varioudy as dther (90) (H(3-cbloro4-methylbenzoyl)be^o 
add or (91) o-( 4 -ehloro- 84 netirylbensoy])bensoic acid but in any case with cone. H1BO4 





uQOiDB ima 

to fin (g3% ^ (Ml) { 01 } edoitai ftk 

km. tdhuoe, m.p. 210* (01) oor. (Ot^; B, tt.p. {70-177* (01), the miiuir pnd., 

|W) fo 0’(2<ddnro-f4iulhylbeiU(qi)beiU(W edd, with woo. BiBO| DOf^oM to fin 
l-oUon-fl^iiotliylaadinqdiMiDe, yel.-br, ndle. fiom toInoiB, m.p. 171' |01), ITWJl* 
(001.] ^HVv Mctii. of C with 3,4-dHihkniphtlialie anhydlide (8:8695) (M) or 
pjmneUitie Anhydride (93) see indie, refs.] 

[C with aq. NoOH in pres, of Gu at SSO-adO** under preaflu yields (94) a mint, 

41% iHareBol (1:1400) + 69% m-creBol (1:1730) (for extenrive study of hydndyBia of C 
as means of prepn. of m-cresol (1:1730) sec (112)); C with NHf -f oat undar press, as 
diteeted (95) (96) (97) yields o-toluidine (for beharior of C with liquid NHa see (96})e — 
C with aniline + Cu at 175° yields (99) phenyl-o-tolylamine. — C with diphenylanum + 
K at 240-245*^ in H| gives (by reair.) (100) i^,Ar-diphenyl-m.iMduidine, m.p. 69-70^.1 -r 
[Note that C does not react with aq. sodium sulfanilate + NasCOi (dif. from bensylchloi^ 
(3 : 9535)) and use in sepn. of C from the latter (8).] 

[C on mononitration, e.g., with 4 pts. HNGa (D » 1.62) at 0° (101) gives a mixt. odpl|< 
all four possible isomers, vis., 43% 2-chloro^nitrotolueDe [Beil. V-329, V]-(163>], m*p. 

42.9” (101), 44° (102), 21% 2-chloro-O-mtrotoluene [Beil. V-327, Vi-(162)], m.p. 35.3° 

(101), 3r (103) (104), 19% 2-cli]oiY>-3-nitrotoluene [Beil. V-328, Vr(163)1, m.p, 22.1° 

(101), 21.5° (105), and 17% 2-chloro4-nitnito]uene [Beil. V^29, Vi-(163)], m.p. 92.3° 

(101), 65° (105A|.] 

C on dinitration, e.g., ^nth mixt. of 3 wt pts. HNOa (D « 1.48) + 9 wt. pts. cone. 
HfSOi at 100° (106), or with 2 vol. pts. HNOs (D » 1.42) + 5 vols. pts. cone. HiBOi at 
100° as directed (107), gives mainly (65-60% (107)) 2-€hloro-3,5-dmitrotoluene [BeiL 
V-345, Vi-(169)], cryst from ale., m.p. 64° (107), 63-^° (106), Bcoompniiied by HaaaHer 
amts, of three isomers, vis., 2-cUor(^,5-dinitrotoluene, m.p. 88.5° (18-20% (107)), 2- 
chloro-5,6-dinitrotoluene, m.p. 106.5° (18-20% (107)], and 2-chloro-4,6-dinitrotolueQe, 
m.p. 49° (1-2% (107)) [the two other possible diiiitro-2-chlorotolueneB ^ve been prepd. 
by indirect means, vis., 2-ohlor(h3,4-^itrotoluene, m.p. 89° (108), and 2-ehloro^,6* 
dinitrotoluene, m.p. 62-63° (109)]. 

[G on monosulfonation with fumg. H2SO4 (37) or 100% Hs804 (23) (8) or dSOiH (110) 
(see below) yields 2-ehlorotolueaesulfonie add-^ [BeiL XI-95]; C sulfonates more readily 
(8) than p^ehlorotoluene (3:8287) and may thus bo used to sepsiate G from the latter 
( 8 ) ( 111 ).] 

0 8-ChlorotolueneBulfonamlde-6 (4-Ghloro-3-mefhylbenzene6iilfottainide-l); cryst. 
from dil. ale., m.p. 126° u.c. (110). [From G with ClSOaH as directed (110) followed 
by oonv. of the intermediate 2K;hlorotolueneBulfonyl chloride^, cryst. from pet- 
ether, m.p. 63° u.c. (110), with (NH 4 )zCO|.] 

t:8M6 (1) Matthews. J. Am. Chm. Sac. 48, 570 (1926). (3) Wlbaiut, Bee. tnn. ehim. a, 247 
(1913). ( 3 ) Feitler, Z. phynft. C/iem. 4, 71-72 (1880). (4) Timmennans, Hennaut-RoUad, /. 
ehim. 37 , 410-411 (1930). (5) Perkin. J. Chm. Soc. a, 1203 (1896). (6) StudESj, 

Baylor, /. Am. Chm. 80 c. a, 2923 (1940). (7) Norris, Turner, J. Am- Chm. Soc, 2128- 
2131 (19a). (8) Wahl, Nonnond, Vermeylen, BtUl 90c. ckim. (4) SI, 570-583 (1922). (9) 
Kohlrauach, Pongrati, Monaith. a, 441 (1934). (10) Tunmemmiu, BuU. rAim. 
606(1927). . . , 

(11) Rule, McLean, /. Chm. Soc. Wl* 689. (12) Haase, Ber. U, 1053 (1698). (18) liaard, 
BuA. see, ehtm. Bdg. U, 369, Sa (1925). (14) Seubert, Ber. a, 2520 (1^9). (15) Chindrsati, 
H4f. Qhlm. Ada U, 925-927 (1929). (16) Timmermans, BuU. soc. eAwi. Brio- 4B, 639*484 
(ia4). (17) Marvel, McElvain, Org. Sytiihuu, Gott. VbL 1 (2nd ed.), 170-172 (1941); (1st «d.)f 

109-165 (19a): 8 , 39-36 (1923). (18) Erdmann, Ann, 973 , 145-147 (1892). (19) BAnadi 

Nissan, Ann. ai, 393-394 (1892). (20) Heller. Tiichner, Ber. 44, 250-255 (1911). 

(21) Heller, Z. anseui. CAsm. 39 , 389-392 (1910). (22) Sandmeyer, Ber. 17 , 2651 (1364). 
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E ) Wynn*, J. Ckm. Am. H, 1072-1075 (1803). (24) QatMrUam, 0er. M, 1221 (1800). 

} DUmami, Btr. M, 1878, Note (IBSO). (36) Giaiorowiki, Wcyei, Btr. U, 1089 (1886). 
(27) Neogi, Mitn, /. CAm. Am. lISM, 1332. (28) Knhii, Siohenberser, Frenob 668,236, Aug. 
10, 1030; CM. im, U 3069. (30) Mohlau, Berger, Ber. |g, 1998 (1893). (80) Beilateiii, 
Knblbwg, Aim. 180, 79 (1870). 

(31) WillMh, Aim. 316, 247 (1886). (32) Autenrietb. Geyer, Btr. U, 157 (1008). (33) 
MoMaeter. Ceiol, Ind. CAmi. 23, 218-210 (1031). (34) Soo. Chem. Ind. Baiel, Ger. 133,000, 
July 9. 1002; Cent. 1903. 11 313-314. (35) BAB.F., Ger. 294,638, Oet. 16, 1016; Cent. IMO, 
U 860. (36) Seelig, Ann. 337, 130-131 , 151-155 (1887) . (37) Habner, Majert, Btr. 3, 700-706, 
1672(1873). (38)Boiik, Eggert, Z. FleittroeAem. 29, 621-527 (1923);Cenl.U31,I 1741. (39) 
Wertyporoeh, Ann. 498, 163 (1032). (40) Cdtou, Dewaon, Croalond, J. Chen. Soe, 87, 1034- 
1037 (1005). 

(41) Fiobter, GLutiateia, Btr. 41, 2484r2487 (1016). (42) Seyoweti, Biot, Cempt. rend. 186, 
1121 (1002); Bidl. eoe. cAm. (3) 30, 221-222 (1003). (43) 0. Hilberrad, C. fiilberrad, Parke. 
J. Cbeai. Soe. 137, 1724-1731 (1026). (44) O. sabeerad, J. Chan. See. 137, 2678 (1025). (45) 
Cohen, Dakin, J. Chem. Sec. 79, 1110-1120 (1001). (46) Barkenbue, Hopldna, Ailn, J. Am. 
Chan. See. 01, 2462-2453 (1930). (47) Stoll, BvU. toe. chin. Bdg. 38, 77-01 (1020). (48) Men- 
lehutldn, J. Butt. Phyi.-Chm. Soe. 44, 1040 (1912); Cent. UU, I 806. (40) Buach, StOve, Btr. 
46, 1060 (1016). (50) Klagea, LiNke, J. prakl. Chm. (2) 61, 322 (1000). 

(51) Clarke, Taylor, Org. Synlheia, CoD. ToL 3 (let ed.), 135-136 (1043); 19, 20-21 (1930). 
(52) Graebe, Ann. 276, 65-56 (1803). (53) Emmerling, Btr. 8, 880 (1876). (64) Maxted, 
DTinaby, J. Chm. Sue. 1928, 1411. (55) Muted, Oike, Hrit. 237,088, Aug. 21, 1025; Cent. 
1118, 1 1712. (50) Law, FerkiD, J. Chtm. Soe. 93, 1630 (1908). (57) Stuart, Elliot, J. Chm. 
Ak. a, 803 (1888). (58) M.L.B., Ger. 174,238, Sept. 10. 1006; Cent. 1369, U 1297. (59) Cravar 
(to Barrett Co.), Brit. 180,001, 180,007, Jan. 17. 1023; Cent. 1933, II 746. (60) Churlnt, Ann. 
cMai. (11) 3, 469-470 (1034); Bull. ne. ehm. (4) S3, 577 (1033). 

(61) Gilliard, Monet, Cartier, Ger. 101,221, Sept. 3;i, 1807; Cent. 1899, 1 900. (62) Olivier, 
Weber, Bee. trai. cAtm. 18, 881 (1034). (63) Slebudaiiwki, J. prakt. Chm, (2) 143, 118 (1935). 
(64) Coben, Dakin, J. Chem. Soe. 79, 1117 (1001). (65) Meiaeiiheiaier, Zimniermaun, vun 
Knnuner, Ann. 448, 225 (1026). (66) Shoeaniitlt, Slater, J, Chem. See. 1136, 218. (07) Aeuiger, 
Leek, Jfonalih. 62, 333. Note 14 (1033). (68) Mmami, Ann. 273, 151 (1802). (Bfl) Booth, 
Elaey, Burdi6eld, /. Am. CAem. Sac. 67, 2007 (1935). (70) Kyridea (to NuUoual Aniline and 
Chem. Co.), U.8. 1,733,268, Oct. 20, 1930; Cent. 1939, 1 3h:il. 

(71) Britton (to Dow Chem. Co.), U.S. 1,878,463, Sept. 20, 1032; CenL 1938, 1 311. (72) 
Beottiah Dyea, Ltd., Bangham, Thnniu, Brit. 308,231, April 18, 1020; Cent. 1329, II 1348. 
(73) Fox, Btr. 96, 653 (1893). (74) Cuheu. Smitbelle, J. Chem. Sue. 195, 1010 (1041). (75) 
Vanna, &bay, J. Indian. Chm. Sac. 11, 293-294 (1934). (76) i.eonard, J. Chm. Soe. 199, 
670-671 (1916). (77) Thomaon, Stevena, Chm. Soe. 1332, 61. (78) Sampey, Fawoott, 
Moorebead, J. Am. Chm. Soe. 0, 1839-1840 (lO'lU). (79) Uuchlirim (to nwni. Falnik von 
Hayden, Gar. 616,596, Aug. 1. 1936; Cent. 1115, 1 3703. (80) CLuia, J. prakl. Chm. (2) 43, 

356-857 (1891). 

(Bl) Allen, Bridgeaa, J. Am. Chem. Soe. M, 1846 (1927). (82) Moyer, MOller, Brr. M, 2281- 
2283 (1927). (83) Mayer (to I.G.), Ger. 515,110, Jan. IS, 1931 ; Cent. 1181, II 908. (84) Houben, 
Fiaeher, Ber. 14, 2048-2650 (1931). (85) Couant, Lute, J. Am. Chm. Soe. 47, 891 (1926). 
(86) Hellar, Ber. 4f, 1500 (19.31). (87) de Dieelmch, Bulliard, Belt. Chinu Acta 7, 625 (192^. 
(88) I.G., Ftanch 057,246, May 18, 1929 ; Cent. 1323. 1 130. (89) Heller, SchOlke, Ber. 41, 3036- 
3637 (1908). (90) Ullmann. Daaguptu, Ber. 47, 550-558 (1914). 

(31) Keiinatm, Hirano, J. Pharm, Soe. Japan 43, 17-^ (1029); Cent. 1323, 1 2532. (92) 
Kumatiu, Hirano, J. Pharm. Soe. Japan 41, 15H-163 (1920); Cent. 1133, 1 1303. (93) de Diee- 
baeb, Sohmldt, Ueit. CAtm. Acta 7, 648-050 (1924). (94) Britton (to Dow Chem. Co.), U.S. 
1,993,744, April 0, 1935; Cent 1911, II 1962. (95) Williama (to Dow Chem. Co.), U.B. 1,775,360, 
Sqrt. 9, 1930; Cent 1331, II 1196. (96) Federal Fhoapborui Co., Brit. 370,774, May 5, 1032; 
Cant 1181, 11 1237, (97) Booth (to Swann Roaoarcb, Ino.), U.S. 1,954A6B, April 10, 1934; Cent 
1114, n 1846. (08) Xraue.lA'hite.J. Am. CAem. Bee. 46, 773-774 (1923). (90) Sue. Chem. Ind. 
Band, Brit. 260,819, May 13, 1926; Cent 107, 1 804. (100) HoeuBKmiiinu, Btr. M, 30-40 
(1001); HaeuaBarminn, Bauer, Ber. 81, 2986-2980 (1898). 

(lOl) Wibuit, See. trof. cAwi. 0, 256-280 (1913). (102) Goldachmidt, HOnig, Ber, 0, 200 
(1887). (10) Green, Laweon, J. Chm. Sat. U, 1017 (1891). (104) Clbnann, Paochaud, Ann. 
an, 110-111 (1906). (106) Hollaman, Bee. trav. eAim. 37, 466 (1008). (106A) UUmanii. Wagner, 
Ann. IK, 300 (1907). (100) Boraebe, Fiedler, Ber. U, 271-272 (1912). (107) Morgan, Draw, 
/. CAen. See. W, 784-733 (1320), (108) Morgan, Glover, J. Chem. Sac. Uf, 170O-17U (101). 
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(109) Mocbu, gw, J. Ckm. Ste. Ill, 1IS87-1I01 (1904). (UO) Himtiw, Cwten, /. ini. 
CW&e-n.SlM13 (1940). 

(Ill) VtU, Brit. 160,887, Hard 31. 1021; IWusb 624,687, 6, 1921; Bii)a 09^186, Bivt. 

16, 1922; Oar. 376,634, June 6, 1023; Ctaf. iMl. IV 124. (112| Bbnva^ Maml, M. Eng. Om, 
n, 264-261 (1946). (113) Lode, BUch, Bir. 71, 1263-1266 (1943). 


8:81350 l-(mOROmPTANB CHi.(CH})|CHta C7H11CI 8^1-154 
(n-Beptyl cbloiide) M) 

KU») 


&P. 


loao’d) 

159.8* 

158.B-16aO'’ 

158.5-159.5* 

117.0-117.6° 

61.4* 


•178911110.(10) 
■1780 mm. (2) 
(31 
141 

cw. at 183 mm. (5) 
ft 97 mm. (6) 


PJ. 

-09,6* (6) - 0.8706 (10) 

a8795 (0) 

= 1.48844 (4) 
1,48571 (10) 
0.8783 (6) 


[For prepn. of C from hepbmol-l (1:6240) by shaking 2 days with cone. HQ -)- ZttQa 
in cold (60% yield (4)) sw (4) (8); with FCIj -|- ZnQt (70% yield), PQ| -|- Zadi (78% 
yield), or 80(3li -f pyridine (81% yield) see (4); with BOO2 but without pyridine (80% 
yield) ser (10); with cone. HCl in 8.t. at 120-130* see (2); with HQ over AliOi at 420- 
440* ace (7); for formation from n-hcptylamine NOQ sec (8): fw formatioD during 
chlorination of n-heptane ace (9).] 

[h'or study of reaction of C with KI in acetone see (5); for difficulty in fonning HMg|Q 
see (1); note, however, that C with Mg in dry etber'-i- trace Ij gives (97.8% yield (11)) 
RMgCL] 


Q Ar-(n-Heptyl)tetrachloroplithalimide: Iftn. from EtOH, m.p. 145-140* (12), [From 
C' (?) nr from n-heplyl bromide with K tetraehlorophthalimide (12).] 

1:8169 ID Underwood, Gale. J. Am. Chnn. Soc. 61, 2117-2120 (1934). ( 2 ) Croem Ann. M, 3 
(1877). (3) KoUrsuacli, K&piil, Mmaiih. 93, 26S (1933). (4) Clark, Streight. TVoni. Rtg. Ste. 
Cm. (3) 23, 111 77-89 (1920). (5| Conanl, HuMy, J. Am. Chm. Soe. 47, 486 (1925). (6) 
Bherrin, J. Am. Ckm. Sur. 62, 1985-1988 (1930). (7) Sabatier, Mailhe, Cmpl. mi. lH, 134 
(1919). (8) Ssobnina, Cent. 1898, U 888. (9) Wartyporoch, Btr. 99, 737-738 (1933j. (10) 
Voiel, /. Chm. Soe. 1943, 638, 640. 

(11) Houben, Boedler, Fisther, Ber. 69, 1768, 1777 (1936). (12) Allan, Nioholls, J. Am. Ckm. 
Boa. 66, 1409-1410 (1034). 


3:8864 UETHYL d,f-<i-CHLORO-n-VALERATE G|HuOiQ 

CHi.CHi.CHi.CH.OO(XlHi 

I, 


BF. 160* at 764 mm. (1) 


Bell.n-398 

H- 


[For prepn. of C from fMhloro-n-valrroiuttile with MeOH -H H|SO| see (1),] 
1:8264 (1) Heniy, BuU. ocod. ny. Bdg. (3) 16, 241-262 (1808); Cant. 1868,1 194. 
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DmaoM B, SDcniON a 


im 


8:nTO t-eBU>Komn(-s-oL4 a cjcLiOa s«iL8jr.M 


(2-Cblorofaiitoa-2Kil-4; 
v-ohlaroeiotonyl aloohol) 

GBk-til-CH-CEbOH 




HP. 161-162* (1) 

1^ 1.1139(1) 


1.4678 

(1) 

92-63° at 60 mm. |2) 

1.1128 |2) 


1.4652 <3} <4) 

92* at to mm. (3) (4) 

- 1.1172 <51 


1.4649 

<2) 

38JI-79°at8lmin. (1) 

1.46M 

(S) 

67-67.6° at 12 mm. (5) 

66J(* at •mm. (6) 

Di* - 1.1185 <1) 

nS 

- 1.4698 

(1) 


[F«r prqm, of C from l,Miehlarobuteoe-2 (3:6550) by bydrolyBis with ateam (0), or 
01 . alk. (4) (0), or aq. IbCOi (2), aq. NaiCX^ (70-00% yield (3|) or CaCOi (5) bob indk. 
refa.; note that the ether coneap. to C (aee below) ia alwaya formed aa a by^todnet (4) 
and alaotbat ole. KOH doea not yield (S but the eorreapondiag ethen (aee below); for prepn. 
of C from 14tromo.3-ahlorobutene-3 (“ ehlnoprene hydrobromide ”) by nflu3dn| 2 to. 
with aq. NaaOOj (00% yield) aee (1).] 

C nflnxed^with 16% yielda (2) methyl vinyl ketone. 

BOiacaof £. Di-(S-ehlon^>uten^e^l-l) ether: from C in aq. KOH by addn. of 1 mole 
l,MiGh]atobutenfr-2 (3:5550) (80-90% yield (3)) (4); b.p. 142* at 50 mm., (3) (4) dS - 
1.171 (3), 1.1171 |4|; fi? - 1.4860 (3) (4). 

Jfafhyi S-diiordbuUnrt^l-i ether: from l,3^chlorobutene>2 (3:5550) with MeOH + 
alk. (7), b.p. 125-120'’ (7). 

SlhylS-ehlenhutenri^Irl elAer; from l,3Klichlarobutene-3 (3: 6550) with exeeaa cone. alk. 
EtOH (80-00% yield (3)) |4| (7): b.p. 143° (3) (4), 88-89° at 129 mm. (7), 62-64* at 
40 mm. (3) (4); Df = 0.9788 (7), - 0.9729 (3) (4); nf? = 1.4392 (7), 1.4382 (3) (4). 

PAanyl S-cUorelnUen-S-yl-t ether: from l,3-dichbrobutene-2 (3:5550) with alk. + phenol 
<71; b.p. 94° at 1 mm., - 1.1080, njS* > 1.6378 (7). 

Batort of C. d-CAloro&ritennff-vf-f ooetafr: from C with AeCl (1); b.p. 80.6-81.5* at 25 mm. 
Ef - 1.1029, n!? - 1.4495 (1). 

C readily adda Bia yielding (1 ) 2,3-dibromo-3-chlorobutanol-l, b.p. 111-112.5* at 10 mm., 
- 2.0068, n? - 1.5544 (1|. 

0 S-CUonbnten-2-yl-l Af-(a4aplifhyl)caibBmato: cryat. from Igr., m.p. 107-108* (5). 
ID S-Cliloiolmten-8-yl-l S,6-dinitrobenzoato: m.p. 72-73° (6). 

tsSm (1) Petrov, /. am. Chem. (V.SJSJI.) It, 1418-1424 (1940); C.d. li. 3593 a941). (2) 
Ghorbakov, J. Cen. Chan. (US.SJi.) It, 977-960 (1040); C.il. U, 2409 (1941). (3| Ebbuoakil, 
ChevuielialoTa, BmUt. Kauehuk Itli, No. 6, 16-21; Can!. Ittt, I 1975; C.A. It, 1024 (1936). 
(4) Sebanaldl, Tayuiikh, Dalgepol’aldl, BtiU. dead. aei. (i;.8.8Jt.) 1115, No. 2. 189-226; Cant. 
INI, a 3844; C.A. M, 1250 (1936) (full Enidiah tranaUtioB in Jtetter Clam. TeA. I, 383-408 
(1086)). (5) Tiahoheiiko. J. Can. Chan. iUJSJ.R.) 1, 658-662 (1937); Cant. IMf, 11 371; C.i4. 
U, 5754 (1937). (6| CoUina (to du Font), U.e. 2,182.298, Mar. 8, 1940; CjI. 14, 4392 (194Q). 
(7) Barohet (to du Pont), UB. 2,079,758, Iday 11, 1937; Cant 1W7, U 8697; CX n, 4676 (1937), 





»» uomos wnssf <!.» 


ami f»CBLot0roLiniiB 


KP. 

1«IJ* ■tT8aL6miiL(l| 

101.8- 103* It Tie ana. (2) 

161.8- 101.9* (31 

101.78-161.78* at T80Biin.{4) 

101.6* at T60imn.(5| 

US' at Uiiiiil(6) 



rj». 

-48.0*17) 

( 6 ) 

-47.8* (8) 


OAO Ba&.y.»81 
Vi-^OO) 
Vi-M 


Df - 1.67818 {9) 

11^ - 1.8914 m 
m 1.0760(10) 

1^-’ » 1.89989 (10) 
Di” 1.0707(10) 

I#' -1.89888 (10) 


(for piqai. of 6 fram m^toluidine [BeiL Xn-853, Xni-(307)] m ili—ntiMti/jn utd ma 
of OttCU naetn. (yieUa; 86 % (46), 80% ( 11 )) ( 12 ) (13) or CuH (36% yieU (48)) aoeiadiB. 
refB-i from 3-chloR)*4-Bminoioluene [Beil. Xll-989| Xlli'*(436)] via diasotiutioD foUowod 
by boilg. with ale* (60% 3 ridd (14) ) or convenioii to conesp. hydraxine jmd BuhsijqiiaBt 
oxidn. with CUSO 4 (50% yield |15|) see indie, refs.; from 5-chloro-2-aiiunotQluena [QeiL 
X11^835] with ale. H 2 SO 4 + ethyl nitrite |1| or by diaiotisation, reduction to the ooneip. 
hydruine, and oxidn. of latter with CuSOi (43-63% yield (15)) Bee indie, refs.: for fomm. 
of C from l-mpthylcyclohexanone-3 by convereion with KIb to S-chloro-l-methyli^Gli^ 
hexene-x, treatment with Brt, and boUg. with quinoline see (16); from 3*chloro**l-inethyl- 
cyclohexadiene-1,3 (Beil, y-116] by conv. to dibromide and boilg. with quinoline see {17)^ 
from m-cresol (1:1730) with ^bi or from tri-(m-tolyl) phosphate at 210” see (18): for 
study of forran. of C by partial reair. with Aldi '4 o-ohlorotoluene (3:8245) or p^oio- 
toluene (3:8287) see (2).] 

[6 with Hi in pres, of Pd/C!aCX)a in alc./alk. Boln. loses all its chlorine as HQ (19); C 
with Hg in pres, of Pt in AcOH loses HCl, but no quant, data are given (20).] 

[C with Clt in pres, of Al/Hg yields ( 21 ) both 2,5-diohlorotDluene (3:^5) sod 3|4- 
dichlorotoluene (3:6355) but no trace of any other isomena.] 

[C with Brs in CCI 4 at 60^80” in bright light (22| (23) or in CSi (23) or 6 at 130” with 
Bri directly (24) gives (55% yield (22|) m-chlorobensyl bromide, m.p. 15-15.5” b.p. 103^ 
105” at 8 mm. ( 22 |, b.p. 108-lir at 10 mm. (24), m - 1*^2 ( 22 ); C with Bi^ in OQ 4 
in pres, of Al/Hg (25) or C with Brz in AcOH in pres, of HNOa or HNOg/HiSOi (26) gives 
both &4>romo-3-chloratolueae, b.p. 120-125° at 15 mm. (26), 100-103” at 15 mm. (25) 
(note duagreGmentl)| and 4-bromo^hlorutoluenej b.p. 90-93” at 12 mm. (26).] -**-[6 
with Bf^ in prm. of & yields (27) z,y-dibromo-3-chlDrotoluene, m.p. 96.5”.] 

[C with AlC^U + HCl gaa as ^recM undergoes partial reair. ( 2 ) to both o-chlorotolueint 
(3 : 8245) and p-chlorotoluene (3 : 8287) ; for anal, d mixtures of the three isomers see (2|i,{ 
[C with AcCS + Aids in C 82 gives (60% yield (28)) 3-chloro4-acetyltolueiie (2-chlom4- 
m^ylaoetophenone), b.p. 260-262” at 760 mm. (28), b.p. 120-126° at 14 mm. (29^ no* 
oompanied (29) by some cl the is(uneric 3-ohloro-6-acetyltoluene (4-Gfaloro-2*4liethyi” 
acetophenone], b.p. 120-122” at 14 mm. (29). — C with chloroacetyi chloride (3:6235) + 
Alda in CBi gives (70% yield (33)) 3-ohloit>>6-(chloroaoetyl)toluene (u,4HliGhkaii-2- 
methylaoetophenonei m.p. 90” |33). — C with /^hloropropionyl chloride (3:6690) + 
AK^i in CSs gives (87% yield (50)) (30) 3-chloTO^(M)lo'opropi(myl)toluene irtdeh 
on ring cloBure with cone. HaS 04 gives (50) (30) 5-chloro-7-inethy]indanoiie-l^ niip. 71* 
(60) (30). — C with biphenyl-4, 4'-5M-(carboxy1ic arid chloride) + AlCli yidda (31) 4^4^^ 
bis-( 4 -Gh]oro- 2 -methylbenBoyl)-biphsn 3 d (used in prepn. of bts-anthraquinonyl derims.).] 

[C with trichloroBoetonitrile -|- Al(^ as directed ( 32 ) yields 4 -chloEo- 2 HQDe 1 ihylbeilBOi 3 
aetd ( 3 : 4700 ).] 
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{SVvfltiidy of qnteDirfi + SbCli m (7).] 

{C with NHi + cat. aa directed (34| (35) jieldB m^tolnidiiie; C with aq. NaOH in prae. 
of Cu at 300-400** under press, yields (51) mixt. of o-eresol (1 : 1400), iriFcre^ (1 ; 1730), and 
pmatA (1:1410).] 

[C on mottonitretion, e.g., with 4 pts. ENOg (D = 1.52) at 0**, gives a mixt. oontg. (36) 
cf. (37) (13) (38) 50% 3-chlor(H6-nitrotoluene [Bed. V-327, Vi-(162)], m.p. 24.9°, + 32% 
3pehl(iro4-mtrotoluBne [Beil. V-329, Vi-(163)], m.p. 24.2°, + 0% 3^oro-2-nitro^uene 
[Beil. V-327, yi-(162)], m.p. 23.4°. 6 on dinitration, e.g., with mixt. of 2 wt. pts. HNOj 

(Z) « 1.52) + 3 wt. pts. cone. HsS 04 at room temp, for 12-18 hrs. (13), gives (95.8% 
yield (13)) 3-chloro-l,6Hlimtrotoluene [Beil. V-344, Vi-(108)], cryst. from ole. or Igr., 
in.p. or (13) (38) (39), 90-90.5° (52) (note that the isomerio 3-chloTo-2,&-diDitrotoluene 
[B^. Vi-(168)1 (40), m.p. 77° (40), and 3-cliloro-2,4Hlimtrotoluenc, m.p. 92° (41), are also 
known but prepd. by indirect means). — C on trinitration, e.g., by refluxing with 3 pta. 
HNOk (49.4°B5) + 3 pts. HjSOi (66°B5) at 160° (42), yields 3-chli]ro-2,4,6-trimtrotoluBne 
[Beil. V-a40], eiyst. from GgHg + Igr., m.p. 150-151° (52), 148.5° (42).] 

[6 with Na followed by COg as directed gives (yields; 88% (43A), 58% (43B|) fi^-toluic 
aoiid (1:0705), m.p. 110-111°, also obtd. in small yield (44) from C + ale. KCN in pres, 
of NiCh, htd. in B.t. at 260-270° for 20 hn.j 

. |C with CrOgCla gives a cpd. which with aq. gives (44.5% yield (45)) mpchlorobenzalde- 
hyde (3:6475).! 

C on oxidn. with KaCrsO? + H2SO4 (14), with 5% aq. KMn 04 (11) (46) or with dil. 
HNOi in B.t. at 130-140° for 10 hrs. (15) gives (75% yield (46)] sHihlorobensoic acid 
(3:4392). 

(0 S-Chloro-B-sulfimainidotoluene (d-chloro-l-methylbenzenesulfonainide): cryst. from 
diL ale., m.p. 184-185° u.c. (47). [From C with GlSOiH as directed (47) followed by 
tnatment of the resultant 4rchloro-2-inethylbenzene8idfonyl chloride, cryst. from 
pet. eth., m.p. 52-53° u.c. (47), 54° (49) with (NH 4 ) 2 CO|.] 

1:8371 ( 1 ) Feitler, Z. phynk. Chem. 4, 73-76 (1889). (2) Norris, Tumpr, Am, Chfm. Soe. II; 
2128-2131 (1939). (3) Kohlrmisch, Ponxrats, Monatsh. II, 441 (1934). (4) Sturkey, Saylor, 
J, Am, CAsm. 5oc. 11, 2023 (1940). (5) Wilmut, Hec. Irav. cAtm. H, 2H6 (1913). (6) Rule, 
McLean, J. CAem. jSfoc. lill, 689. (7) Menschutkin, /. Ru»a. Phys.-Chem, Soc. 44, 1940 (1912); 
Cent, lill, 1 805. (8) Haase, Bfr, M, 1053 (1893). (O) Seuberl, Her. 11, 2520. 2522 (1889). 
(10) von Auwers, Ann. 411, 164 (1921). 

(11) Bornwater, Hollemiui, Bee. trav. chim. 31, 223-224 (1912). (12) Wibaut, Bee. eras. cAim. 
a. 286 (1913). (13) RAverdin, Cr6pieux, Ber. a, 2505-2607 (1900). (14) Wroblewski, Ann. 
118, 200 (1873). (15) Wynne, J. C/iem. Soc. II, 1047- 1049, 105K-10.59 (1892). (10) Kluaes, Ber. 
a, 2567-2569 (1899). (17) Klagcs, Knoevenagel, Ber. 27, 3021-3023 (1894). (IS) Autonrietb, 
G^r, Ber. 41, 156-157 (1908). (19) Busrh, Stove, Ber. 41, 1069 (1916). (20) WillBlStter. 
Hiatt, Ber. M, 1477 (1912). 

(21) Cohen. Dakin, J. CAem. Boc. 71, 1117-1118 (1901). (23) Jenkins, J. Am. Cham. Soc. 
a, 2897 (1933). (23) Sampey. Fawcett, Morehead. J. Am. Chem. Soc. a, 1839-1840 (1940). 
(24) Thomson, Stevens, J. Chm. Soc. 1912, 62. (25) Cohen, Smithells, J. CAem. Soc. W, 1911- 
1912 (1914). (26) Varma, Sahay, J. Indian Chm. Soc. 11, 293-204 (1934). (27) Paieau, Compt. 
rend, ai, 1796 (1936). |28) Ganguly, LeFevre, J. Chem. Soc. 1914, 851. (29) Mayer, Albert, 
SchAn, Ber. M, 1297-1290 (1932). (30) Mayer (to I.G.), Ger. 615,110, Jan. 15, 1931 ; Cent. lUl, 
II 006. 

(31)' LG., Brit. 304,995. Aug. 3, 1033; Cmi. lai, 11 2753. (32) Houben, Fischer, Bsr. M, 
2640 (1031). (33) Kuuckell, Ber. 41, 2618 (1008). (34) Federal Phosphoms Co.. Brit. 370,774, 
May 5, 1032; CerU. M, II 1237. (36) Booth (to Swann Research, Inc.), U.S. 1,054,469, April 
10, 1034; Cent. UM. H 1846. (36) Wibaut, Bm. traa. chim. a, 286-300 (1913) . (37) Fry, J. Am. 
Cham. Soc. U, 1327-1333 (1916). |38) RSverdin, CrSpieux. Butt. aoc. cAim. (3) U, 838-830 
(LDOO). (30) Bane, Joshi, J. Indian. Chm. Soc. 8, 300 (1928). (40) Lmdemann. Pabit, Ann. 
Mil 43 (1133)* 

(41) Bnuly, BomDio, J. Chm. fiw. Ul, 893-337 (1021). (42) HAvMdio, Dniel, Dilatn, 
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Mm , »| 30M-20a5 (1004); 8uA. mpc. ( 3) M, 688 (1004). (48^) Ifartoo, UFvm, BMid- 
bldkiMr, J, Am, Chm. Sac, 68 , 754^765 (1086). (48B) Morton, atorooi, /. Am, Oum. 800 . 
m, 4081-4082 (1081). (44) SiriMMliindd, J/pnM, €hm, (2) 14l» 110 (1085). (45> Low, PnrUn. 
J. Chm, Sot. Ml 1636 <1006). (46) Koopil, Met. (rat. chtm. M, 144 (1915). (47) Buntmi, 
Cvtn, /. Am. CAem. Sac, M, 612-613 (1040). (46) Neogi. Mitra, /. CAam. Sue. 1188, 1881 
(40) I.G., Brit 281,200, Nov. 22, 1027; Frenob 644,310. Oct 5, 1926; Ctnt. 1880, U 852^ (60) 
Manw, MQUar, Ber. M, 2281*2263 (1027). 

(51) Britton (to Dow Chem. Co.). U.R. 1.996,744. April 0. 1035; CerU. 1886, U 1002. (60) 
QTiat, MoQuibd, Aefti Aead. Aboeiuu, Math, et Phyt. 14, No. 3, 0 pp. (1943); Cent UM, U 1268- 
1269; CJL. », 5401 (1944). 


3;B2B5 8^HLOROPROPANOL-l 

CH2.CH,.(]a,OH COL'fia 

BoiLl-aM 

(Trimethylene chloio- 

k 


M166} 

hydrin, 7-chlonHi- 
propyl alcohol) 

KA 


fa-(876) 

B.P. 

ISO-ieS’ cor. 

(1) (10) 

Dp 

1.1318 m 

1.44688)2) 

160.0-160.3° It 784.1 mm. |2) 


1.1300 (2) 

1.4468 m 

iss.e-iei.o' tt 

784 nun. (3) 


1.1303 (7) 

1.448 (7) 

188-189° 

14) 

nr 



74-76° at 

23 mm. (5) 

= 1.139 |10) 


66.0-66.3" at 

16 mm. (6) 




63-64" at 

16 mm. (7) 




64-66’ at 

14 mm. I*^) 




66-64" It 

10 mm. (8) 




83" at 

6 mm, (2) 





ColorlesB oil with agrecahlo odor; undergoes putisl deoompn. on distn. nt ord. pm. — 
Very sol. aq. but not miscible with it. 

[For prepn. of C from propanediol-1,3 (trimethylene glycol) (1:6400) with HCl gu 
(50-60% yield (8)) (4) (7) (11) (12) (13) (1), with cone. HCl (yield: 34% (14), 28% (15), 
15% (16)) (some l|3-dJoliJoroprapaDe and other prods, are also fumed), with SOCIi (50^ 
60% yJe/d (77)), or with (yields; 68% (5), 60% (16)) (17) see iodic, refs.; for f anno, 
nf 6 from r-chlonM>-propy] acetate (see liciow) by aJeoholyBis with MeOH/1i(3 (85% 
yield (18)) or from y-chlonHi-propyl trichloroacetate |9) by hydrol. with aq. KOH at 35” 
(0) see indie, refs.; for manuf. from ethylene + foimaldehy^ + HCl -|- ZnQi see (19).] 

C on oxidn. with cone. HNOi gives (yields; 78-70% (20), 54-56% |2l), 30-40% (13)) 
p-chloropropionic acid (3:0460) (note that the presumably intermediate /^-chlaropiopiafr- 
aldnhyde (3:5576) is best obtd. by other means). 

[C with HDr gas (22), on distn. with 48% HBr (yield; 75-85% (22), 40% (11)), with 
HBr -H HsSOi (yield: 89% (23)), or with PBri (94% yield (11)) gives l-bromo^-chloro- 
propane (trimethylene chlorobrnmide] [Beil. 1-109, li-(36), lr(75)], b.p. 142-145”, DQ « 
1.4^8 (24), Tii> = 1.4732 (24); for study of rate of reactn. of C with HBr in phenol see (25).] 

[C r^uxed with H wt. cone. H18O4 gives (10-15% yidd (26)) bu-(7-Ghloro-ii*ptopyl) 
ether, b.p. 215” at 745 mm., = 1.140 (26). - C with SOiQi gives (68% yield (27)) 
7-chlonwi-propyl chloiosulfonate, b.p. 85” at 4 mm., » 1,4M (27). — C with 80Gb 
gives (70% yield (27|) sym.-5M-(r«hlor(Ht-propyl) sulfite, b.p. 161-162” at 13 nun., 
D4® = 1.313 (27).l 

|C with COQs (3 : 5000) directly (28) or in toluene (29) gives (43% yield (29)) T-oblofo-»- 
propyl chloroformate (3:6895); C with trichloroacetic add (3:11M) pves (67% yidd 
(9)) T^hloKwi-propyl trichloroacetate, b.p. lOr at 8 mm., D4® « 1.4732, ni> ■ 1.4830 (0); 
for fonnn. of other eaten (aa derivs.) see bdow.] 
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[Otto reaetu. mrMng ady tbaOH group ol Ciudude tbefollowiiig-C wittatoytoe 
+ BFa + HgO gives (38% yidd |30)) ethylideus Ms<(rddoKHHirop 7 l)ic^ b.p, 1^- 
1!20” at 14 Inm. (30); C wi^ beniotutrile + HQ gas in etto givas (31) fNiihlonHiimi^ 
iaunobeaioatfi hydroohloride; C with ^-eoetobranighime + Af^COi yidds (32) tetrn- 
atoyl-iP-<^(yHddaro^propyl)gjliii^^ m.p. 74” (for extsnaloii to prQm. of eoirnp. 
zylodde, gslsotoiide, and Lustoside see |32)).] 

|C with solid KOH loses HQ on htg. giving (16) (7) (10) (1) 1,3-epoxypropBne (tri- 
m^ylene oxide] [Beil. XVIl-6, XVIIi-(3)]j b.p. 47.8” at 760 mm., JJp m 0.8080, « 

1.3807 (16) (for study of rate erf reaetn. see (33)).] 

[C with NaOEt in abs. ale. reacts vigcwously giving (38% yield (84)) ethyl r-hydroxy^v 
propyl ether (trimetbvlene glycd monoetbyl ether) [Beil. 1-476, Ii-(247)], b.p. 160-161” 
(34)^ 162.1-162.2”, - 0.01601, ng - 1.41666 (35), aocompsoied by some trimethylene 

gly^ diethyl ether, b.p. 140” (34). — C with NaSH as direct^ gives (70-80% yidd (34)) 
Y-hydroxy-^ropyl mercaptan, b.p. 85-90” at 15 mm. (Hg meraaptide * Hg (SCHaCEb- 
CSHiQH)a, pi. from butand, m.p. 132-134” (36). — C aith aq. Na^S gives (36) buw( 7 - 
hydroj^-^propyl) sulfide, vise, oil which could be neither distd. nor cryatd. but which 
with phenyl isocyanate gave the correap. bis-(phenylcarbamate), m.p. 146-148” (36). — 
C with NaSCHt in ether gives (76% yield (42)) y-hydroxy-n^propyl methyl sulfide, b.p. 
105-105.5? at 30 mm. (42). — C with benzyl mercaptan in ale. gives (88% yidd (43)) 
benzyl rbydroxy-^propyl sulfide, b.p. 185” at 10 mm. (43).] 

[C in alk. medium reacts with phenols yielding correap. aubst. alcohds; e.g., C with 
phend + ale. NaOEt (75% yidd (37)) or C + phenol -I- aq. NaOH (80% yidd (38) (30)) 
gives 3-phenoxypropBnol-l, b.p. 158-160” at 25 mm., tid 1.491 (37) which with ZdQ| 
. at 215” loses aq. and ring-doses (37) to chromane [Beil. XVlI-52, XVlIi-(22)]; for oonesp. 
reaetn. with o-cresd (40), with ifipcresol (41), p-cresol (41), p-naphthol (40), or resorcinol 
(40) see indie, refs,] 

[C with prim, or sec. amines splits out HQ yidding eoiresp. subst. aminoalcohols; e.g., 
for reaetn. of C with aniline + anhydroua Na^COa giving (67.5% yield) 3-(Ar-phenyl- 
amino)propiuid-l (J7-(r^ydroxy'^propy])aniiine}, b.p. 102” at mm., DjS » l*0^f 
rS ■ L6(n, see (44); for analogous reactn. of C with ^^tduidine see (45); for 5 with oc- 
tetrahydroid-iiaphthylaniine sec (46); for C with various sym. aliphatic sec. amines see 
(47) (M); for C with morphdine giving (75% yield) 3-(morpholino)propand-l, b.p. 147- 
140” at 21 mm., nij » 1.4743, no 1.47^, see (76); for G with piperidinesee (48) (56).] — 
[G with ter-axnines yidds corresp. quat. ammon. sdts: e.g., G with (CHa)iN in GaHa in 
a.t at 100” for 8 hn. gives (02% yidd (40)) 7 -homochdine chloride, m.p. 173° (49); G 
with pyridine gives (85% yield (50)) -Hiydroxy-n-propyl pyridinium chloride, oil.) — 
[For reaetn. of C with arsanilic add (p-aminobenzeneanonio add) (51), with p-hydroxy- 
benzenearaonic add (52), with ethyl jS-nwthylaminQpTopionate (53), or with varioua 
eaibaiole derivs. (54) see indie, refs.] 

[C with 1 mole thiourea htd. at 120-125” yields (57) 5^(7-hydroxy-4i-propyl]iBothiourea 
hydrochloride, cryst. from butanol, m.p. 130” (57); C with diy sodium p-toluenesulfonainidB 
htd. at 160-170” for 18 hrs. yidds (58) i^-(T-hydroxy-^propyl)-p-toluene8ulfon8mide 
asanoiL] 

[For study of rate of reaetn. of C with K1 in acetone at 35” and 45” see (39); for reaetn. 
of C with NasAsOa see |5).] 

7 -Chl»-n-propyl acetate [Beil. ni-(4B), IIr(139)]: liq., b.p. 168-160” (50), 

165-166” (60), 88-90” at 22 mm. (61), 66” at 14 mm. (17), 62-63” at 10 mm. |7) 
efi - l.llOfi (7); - 1.431 |7). (From C + AcQ (yidds: 90% (00), 87% (18)) 

(7) (62), from 1,3-diehloropropaDe (3;6460) with AgOAo (53% yidd (61)), or from 
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with adid KOB Imh ffi)Ae givioi (ie| (7| (01) 2,»^NnypnvnB (tiinieMn««tde$ 
^ above).] 

Y-CUon-n-fngrl bemoate: oil, b.p. IM-ISO' at 22 nm. ( 21 ), 16S-1S6* at IS 
miD. (4), 18^184* at 2 mm. (39), Df - 1.1672 (31), • 1.6136 (81). (Fniil C -f 

Bid (yidda; 84% (39), 76% (4)) or from Y-cfaloro-n-f«ro]iyl haiiiohenaoate hydio- 
aUoiide (lee above) by hydrol. (31).] - [For leaotn. of (hia eitenrith nntroIjifiDe ( 68 ). 
pyrroline (03), piperidine ( 66 ), aubat {nperidinea (04) ( 66 ) ( 68 ), hydroieBated qniwdiiM 
(66), CK with Al’inethyl-pbenylalkjflaiiiiDeB (67) eee indie. leb.] 

¥-Chlet»«-frpp 7 l p-fliMbeuoate: oil, b.p. 168.5-109.8“ at 2 mm., Jig * 1.322% 

L54736 {67). [From C + jHiitrobeiiiDyl chloride on htg. (67).] 

0 Y-C^UorOi^i-propyl 8 , 6 -dimtndi 6 azoBte: colorteBa pi. from It. pet, mep. 77 " U7). 
[From C + 3,5-diiiitrobeiuoyl chloride (17).] 

Y-G)Joro-n-pro|iyl hydrogen phthekte: unreported. 

7 -Ghloro^n-pn^] hydrogen fl-nitro^thnlate; uioeported. 

— Y-Chloro-n-propyl benienesulfonate: unreported. 

7 -Chloro-n-propyl p-toluenesulfoaate; oilp b.p. 216-219" at 17 mm. (69), 186^11)2* 

at 5 mm. (24), ViP 1.2674 (69), 1.2396 (24), - 1.5230 (69), ng - 1.5225 

(24). [From C -f p-toluencsulfonyl chloride on htg. (69) or with aq. NaOH at 16^ 
(50-65% yield (24)}.] — [For reactn. of this eater with RMgX opda. aee (69) (24), 
with varioua aodium aoetylenea ceo (70).] 

— 7 -Chlciro-n-propyl ctriianiate: pearly cryst. fre^m hot. aq., m.p. 62” (29). [From 

C with urea nitrate [2 moles} on htg. at 130-135” (16% yield (29)) or from T^hlonHi- 
propyl ohlorafonuate (3:6010) with cone. aq. (29).] 

- — 7 -ClilorD^n-propyI Ar“*(phenyl)carbi]nite; ndla. from ale., m.p. 38" (29), m.p. 
35-66" (28), b.p. 1 ^" at 3.5 mm. (28). [From C + phenyl isocyanate at 150" (29) 
or from 7 -chlonH»-propyl chloroformate (3:6010) with aniline (29) J 

y-Chloro-n-pnipyl 6 f-(p-iiitrDphenyl)cari>imate; unreported. 

0 7 -Chloro-n-propyl Ar-(a-iia[difhyl)carbamite, cryst. from hot Igr., m.p. 76" (71) (17), 
76.6" (9), 75.6-76,5" (28). [fVom C + o-naphthyl isocyanate (71).] 

0 6 f-( 7 -Hydrozy-n-propyi)phtlialinude [ 8 -(M’phtbalimido)propBiiiil-l] [Bed. XXI- 
472]; cryst. from aq., m.p. 75" (72), 74" (73), 88 " (74). [From C + K phthalindde at 
190^ ( 73 ); also indirectly as cited in other indicated refs.] 

0 6 r-( 7 -Hydroiy-n-propyl]tetracliloro|ditiialiinide [8-(iV4etraddoio^thalimi!do)pnp- 
aiHil- 1 )]: pr. from aretone, m.p. 165-166" (75). [From C with K tetrachlorophthali- 
mide as directed (75).] 

1:8188 (1) Reboul. Ann. chim, (5) 14, 493-196 (1878). (2) Karvonen, ilnn. Acad. 8cL Fnmwtf 
54, No. 7, 1-103; Cent. 1612, II 1371; C A. 14, 2175-2176 (1920); Ann. Acad. Sd. Femmu 
A4, No. 6. 120. (3) Kohlrauarh, Ypailanti, Z. vkyeik. Chm. B42, 414 (1936). (4) Zald, /. 
CAem. &IC. 1M6, 2271. (fi| Gough, King, /. CAwi. 5oc. 1128, 2439. (6) Smyth, Walla, 4m. 
Chm. See. 84, 3263 (1932). (7) LMpieau, BvH see. ehim. (5) 7, 264-265 (1940). (8) Marvel, 
Calvery, Orp. 5i/ntA««, Cofl. VoL 1 (2nd ed.), 533-536 (1941); (lat ed.), 519421 (lOSlQ; 8i 
112-116 (1928). (9) Gayler, Waddle, /. 4m. Chem. See. II, 3358-3359 (1941). (lO) Ipatov, 
J. Hnu. Phias.JChnn. Sue. M, 64 (1914) ; Cmi. 1614, 1 2161. 

(ll) Cloke, Andaraon, La/chiiiavin, Snuth, J.Am. Chen, Soe. 88, 2793—2794 (1931). (12) ftoitK 
Wode, Widhe, Z. phyeCk. Chan. Ill, 164 (1927). (13) Rojahn, Bet. 84, 31164117 (1911). 
(14) Hultmui, Davia, Clarka, /. 4m. Chm. Soc. 41, 309-370 (1921). (15) Narris, MuQte, /. 
4m. Chen. Sac. 12, 2095-2096 (1920). (16) Derick, BiaBeti, J. Am. Chan. Soc. 18, 2461-6486 
(1916). (17) Bennott, Heathcoat. J. Chm. Soc. 1921, 260-271. (IK) Henry, BuB. dead. fnp. 
Btig. im, 733-740 (1907); Cwif. 1187, 1 1314. (19) I.G., Brit. 465,467, June 3, 10S7t Fmndi 
612,292, May 4, 1937; Cent. 1117, 11 1445. (20) Powell, Huntreaa, Hershberg, Orp, iSpiilhaM, 
GeO. VeL 1 (2nd ad.). 168-169 (1941). 

(21) Powell, Oiip. jSlfokaiMi Cott.VoLl flit.ed.), 162-163 (1932); 8,68-59(1928); /.4m*C5lniii 
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Spe. m, xn (UM). (22) AUbd, Orp. SynOeui, CoO. VoL I (2iid (d.), 167, Note 2 (1941;; (Ml. 
WLl(li(«d.), 150-Ul,Note2(iga2);8,6a,Noto2(1928). (28) Kamni, Marvd, An. Clktm. 
Sac. 4S, 807 (1980). (34) SoMuikr, Mwd, J. Am. Chm. See. ii, 1403-1494 (1828). (26) 
Bnuiett, Rayiiiildi, J. CArni. Sue. 19M, 134. (2S) Kanun, Nmnanab, J. Am. Ckem. See. 41, 
3828-2220 (1921). (27) Leraillaot, Compl. rend. 187, 330 (1988). (38) IHerM, Adani, J. Am. 
(W&e. 41, 791-703(1928). (20)Doi,Yoder,i.Am.C6«m.8«i.46,726(1923). (30)NiNw. 
had. Volt, Fmdmy, J. Am. Chtm. Soc. 18, 1020-1022 (1980). 

(81) Cloka, Eaniitim, J. Am. C%em. See. 19, 129-130 (1938). (32) Colei, Doddi, BergBiln, 
J. Am. CAem. See. 88 , 1021-1022 (1938). (33) Petrenko-KritHhenko, KomdluD, Am. 841, 
89 (1906). (34) Bojahu, LamnM, ArcA. Pham. 80, 817, 819 (1925). (35) Karvoaen, Am 
Aeod. SO. Fennieae A-19, No. 9, p. 7. (38) Beniwtt, Hock, J. Chtm. See. 187, 2873 (19261. 
(87) BimUiiai, J. Am. Chtm. See. 41, 088-689 (1919). (38) PoveU, J. Am. C'Aim. JSoe. 45, 2709- 
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Cft. 

CjHiCl BoU.V-898 





Vi-(180) 






Vi-(88e) 

B,P. 



M.P. 



168.8° cor. 

tt 76411110. 

(1) 

+7.8" 

(8) 

~ 1.068 (16) 

168.4’ 

tt 76011110. 

(2) 

7.8° (14) (15) (16) 

fl^ L81B05 (9) 



(3) 



= 1.0681 (21) 

168.8* 

It 766.4 mm. 

(4) 

7.4° 

(17) (4) 

1.81l»88(21) 

168.0-168.8' 

cor. 

(5) 

7.18-7.30 

'* (7) 

1.0700 (9) 

168-168° 


(8) 

7.1* 

(18) 

1.06674 (17) 

161.98-181.68* It 760 mm. 

(7) 

7° 

(6) (16) 

1.069 (21) 

181.7-168.8' cor.it 760.B mm. 

(8) 

6.66° 

(12) 

■= 1.581 (21) 

161.8-iei.»' 

It 760 mm. 

(») 

6.88° 

(20) 

See also 

161.0-161.4' 


(10) 



Note 3. 

160.6-161.6' 


(11) 

See alao Note 2. 

»!>'- 1.5883 (22) 


168.1° v-e. at 7561010.(12) 



n» 


UQUIDB WITH Ef < LIS 

«:MiR 

S&57' 

It 

Uom. (SI 

14881 DD 

54.M* 

at 

15 mm. (8) 

fieeiliDMeto4. 

n.8e* 

at 

UiUB. (3) 


48' 

at 

lima. (11) 


4&fi' 

at 

11 iiwiii (14) 


44' 

at 

10 mm. (15) 



See Bho Note 1. 


Note 1; For further data on b.p. of C at 16 preaeureB from 74-764 mm. aee (4). 

Note 2. For effect of presB. on m.p, see (20). 

Note 3. For data on D} from f » 25° to ( >= 160** aee (16) (4); note abo ZSjg » ISftU 

| 8 ). 

Note 4. For nn/compn. data on system: C + o-ohlorotoluene (3:8245) see (22). 

G with aq. forms a consL-bailg, mixt., b.p. 05° (use in sepn. of C from polychkirotQkieQa 
(23)). — For !.p./Gompn. data on system: C + o-chlnrotoluene (3:8245) .(eutectiCi f.p. 
-40.8°, oontg. 27 wt. % C) see (8) (147); for Z^S/compn. data (8) and for ny/eompn. 
data (22) on this system see indie, refs. — For f.p./compn. data on systems of Cj with 
p4>romoioluen/e or with p^fluoroioluene see (10). — For data on const.-Mlg. mixts. of 6 
with various org. cpds. see Beil. V2-(227). -^For cryoeoopic constant (i.e., lowering of f.p. 
per mole solute per 1000 g. C) vis., 5.53 (12), 5.6 (24), 5.07 (25), see indie, refs.; for use in 
detn. of C in mixt. with o-chlorotoluene (3:8245) and m^orotoluenc (3:8276) see (25). 

[For prepn. of C from p-loluidine via diasotisation in HCl and warming the resultsiit 
solution as such (yields: 60% (2G), 40-44% (27)) (28) or in pres, of GuiQi (yieldB: 05% 
(33), 88^% (20), 81% (31), 70-79% (30), 63.5% (32)) [for study of kmetics of this 
reaction see (34) (35)|, or in pres, of Cu powder (63.8% yield (36|), or in pres, of GuH 
(64% yield (37)), or by dectrolysis between Cu electrodes in pres, of CuCli (38) see indie, 
refs.; for prepn. of C from Tz-toluidine via diasotisation, conversion to solid p-toluenadia- 
zonium chloride, and subscciuent warming with C«H| -f AlCU (39), or via ^aiotiiation, 
conversion of diazonium salt to its cpd. with l^CU. and subsequent htg. of latter in naphtha- 
lene at 150° (40), sec indie, refs.) 

[For fonnn. of C (usually together with other prods.) from toluene (1:7405) with Gh 
(70) in pres, of Fe in diffuse light in cold (8) (gives mixt. ermtg. 42% C + 58% o-ehlaro- 
toluene (3:8245) (8) (22)), nr in pres, of Is (22) (41) (42), or in pres, of FbCls (8), SbCU 
(41), MoClt (43) (28) (44), or Al/Hg (45); for fonnn. of C from toluene by electrolysis 
in strong HCl (46) or in AcOH/conc. HCl in dark (47) see indie, refs.; for fonnn. trf C 
from toluene with iiiO&Cla at 160° (48), with BOsCls in pres, of various eat. in dark (40), 
with flOsCls AlCla SaCls at 70° 150), with pyrosulfuryl chloride -|- AlCls at 0° (51), 
with HCl + HNOa at l(i0° (52), with »-butyl ohlorosulfonate -1- AlCU (6.2% yield (63)), 
with anliydrous FeCU after refluxing lH his. (65% yield (54)), or with NCU (55) see indio. 
refs.] 

[For fonnn. of C from o-chlorotoluenc (3:8245) or nH;hlorotolucne (3:8275) by partial 
reaiT. with AlCU + HCl gas see (25); from tetrBr(p>tQlyl)tin with CU in CHOs (85% 
yield (6)) or from tTi-(p-tolyl) stibino dichlmide on htg. under 5-7 mm. press, at 60-ff6° 
(56) (note that at 160-200° di-p-tcdylstibine chloride is formed (56)) or from tri^(p-tolyl)- 
phosphite dichloride by htg. at 200-210° (57) see indie, refs.; from p-toLyl MgBr in ether 
with CU (58) or with benzenesulfonyl chloride (59) see. indie, refs.; from p-toheoediuo* 
piperidide with cone. HCl see (60); from p-chlorobenzaldehyde (3:0765) on elec, reduetion 
in acid soln. with Cu cathode see (61); from chlorobenzene (3:7003) via condflnaatioa 
with CHsO + HCl to pdiliirobensyl chloride (3:0220) and Bubsequent leductn. with 
Zn H-NaOHsee (62).] 



avBWT fHGBUROmUBNX im 

^ QD fkyrolyna m ted-hot Pt yields (68) msfariy 4,4^<ll«dilmdibeii^ (ljMis*(p- 
ohioraphenyUethsiie [Beil. V-600, Vi-(281), Vr(507)]| ooknleBS Ifta. from slo., 
ftocompanied by t r&y small amt. 4,4''<iichlQrostilbeiie (l,2-bts-(pHihloropheQyl)eti]^^ 
[Bad. VAm\ Vr(5a0)], ndls. from ale., m.p. 170^] 

[C with Hs in pres, of Pd/CaCOi (64} or reduced Ni (65) in alc./alk. sdn. Inses all its 
halofen as HQ; C with Na in liq. NH| as directed (66) yields toluene and other prods.; 
C with HI + P in e.t. at 302" for 5 hra. pves (80% yield (67)) tduene.] 

€ on oiddn. with 3 pts. KMn04 in dil. aq. soln. under reflux for 4rn5 hn. (68) (51), or with 
CrQi (42), or with dil. HNOj, e.g., with 6 pts. of dil. HNOi (1 vbl. oono. HNOi + 2 vols. 
aq.) at 145" far Ipi hra. (60) or at llS-120" lor 5-6 hrs. (70), yields p-ohlorobenaoie aeid 
(3:4040), m.p. 243" (for use in quant, estn. of C in pres, of toluene, benxyl chloride, ^and 
oohlorotoluene see (70)). — Note that with HNOi C is more rapidly oxidised than o- 
chlorotoluene, frHshlorotoluene, or the various dichlorotolueneB but more slowly thjm p. 
hramotoluene (60). — C on oxidn. with sir at 260" in pres, ol NaiGOa and under prees. 
(71), or on vapor-phase oxidn. over suitable cat. (72), or on electrolytic oxidn. in dil. Ni|CX)i 
soln. at 60" (73) cf. (74), or even on very long stdg. (2 years) with I| + aq. in sunlight (75) 
gives ynddorobensoio acid. — C with N1O4 yields (76) pHshlorobensoic acid accompanied 
by nitration prods. 

[C with chromyl chloride (GrOsQs) yields an addn. prod, which with aq. gives in good 
yUAA (77) p-chlorobenssldehyde (3:0766). — C with air in aq. susp. of FeO.OH + oat. at 
235-240" and 50-60 atm. press, gives (78) a mixt. of p-ehlorobenzaldehyde (3:0765) + 
p<ehlorobensoic add (3:4040).] 

[C with Qs or on htg. with PbCl4.2NH4Q or with SO|Q| in pres, of dibensoyl peroxide 
in dark yields p-chlorobensyl chloride (3:0220), q.v. for relevant refs. — C with 2 moles 
Qi in pres, of 5% PCU at 160-170" gives (79) (80) p-chlorobcnaal (di)cliloride (3:6700). — 
C with 3 moles Qs at high temp, in u.v. light (81) cf. (82) or with 3 rnedea Cli (83) in pres, 
of FeQi (84) or of PGli (85) (86) gives (93% yield (85)) p-chlorobensotriohloride (3:^5) 
q.v. — C with Cls (1 mole) in pres, of 1% Fe or 40% ^CJii at 20" gives (65% yidd (87)) 
a mixt. oompiising 58.4% 2,4dichlorot(duene (3:6290) + 41.6% Sp^ohlarotoluene 
(3:6355).] 

[C with Br^ at 130" (88) or at 160" (89) (00) or in pres, of dibensoyl peroxide in dark at 
100" (91) gives (21% yield (90)) exclusively (91) p-chlorobensyl bromide [Beil. V-307, 
Vr(239)), oyst. from MeOH, m.p. 62-63^ (88), ndls. from 85% ale., m.p. 50" (90), 51" 
(79), 48.6" (80); for study of rate of side-chain bromination of C in CSs at 57" see (92). — 
C with 2 moles Bi^ in pres, of BeBi^ (93) or in AcOH -|- fumg. HNO3 + fumg. H1SO4 (94) 
gives p-ehlorobenzal (^)bromide, m.p. 99" (93).] 

[C with Alda + HCl gas as directed (25) undergoes partial resir. to both Mshlorotoluene 
(8:8245) and sHshlorotoluene (3:8275); for anal, of mixts. of the three isomers see (25).] 

[C with AoQ (95) or better AojO (M) (97) + AlQs in C)S| (98) gives (yields: 85% in 
4 hn. (97), 65% (08), 34% in 2 hn. (06)) 2-Ghloro-5<methylacetophenone [Beil. YU-SOT], 
b.p. 245.^246.0" at <760.1 mm. (96), ni) » 1.5419 (96). — C with /S-chlaropropionyl 
ehlonde (3:5600) + AlGla in CSg gi^es (87% yield (90)) (100) 4-chloro-3-(^-^loropro- 
pionyDtolue&e, oil, which on ring dosuxe with cone. HtS04 givee (72% yield (09)) (100) 
7-ehloit)^44DethyliiidBnone-l, cryst. from MeOH, m.p. 128" (90) (100). — C with tricUoro- 
acetonlttile + AlQa (4 moles) at 80-00" satd. with HQ gas for 2 days gives only 6% yield 
(101) of a mist, of 2-chloro-5-methyl- and fl^ddoro-ZHnethyl-^ ^ w-tridiloroBoeti^eiiom 
[0 with oxalyl (di)chloride (3:5060) + AlQi in GBs for 20 hn. at room temp, gives 
(40% yield (102)) 2-chloro-5-methylbensaic aeid (6^oro-3-taiethylbenioie add) (3:4016), 
eryit. from aq., m.p. 163-100” (102), acoompaoied by some diohlmocfimethyl-beitiopheiw 
m.p. 70", whm structure was not detd. — C mth fumsiyl (di)chloride (3:5875) + AlGla 



m, uqmNt mm mmr 


Id C8i Mi 2 hn. giva (25% yuU {108}) 

MMImB, jnh yai eryBL from bIc., in.p. 188” (IDSKl > 

fC with bedioyl ehbride -f AlCb in CSb gjvm ($0% yuld (98)) im (108) i-oUno^ 
BiDthylbttuopheDone (0<Uan>-3*methylbeaiophwMi^ [Beil. VI1 i-(;M)]i oryst. fram 
AeOH, m.p. 88-36^ (98) (104) (105), together with 6^)hloiw-2-iDeiUiyJp(3H9hlo^ 
beniopheiioiie [BeiL Vllr(235]|, oil, b.p. 210” at 30 nun. (106). — C Witii {HShloiobeiuiiyl 
chloride (3:6640) + AlQi in C% gives (106) S,2'Klichlaro^-inethylbeniophenoDe [BeB, 
Vnr(285)l, oil, b.p. 225” at 12 mm. (106).] 

[C with phthalio anhydride (1:0726) + AlC^gma (62.5% yidd on the phtfaafic anhydride 

(107) ) (K(2Hdikiro-6^inethylbenai^l)benaQic aeid, ndb. from GiHai m.p. 16+465^ (107), 
165” (108), whidi with cone. H|k)4 at 7a” for 4 bra. (108) or with 8 pta. fmng. HaSOi 
(20% SOi) (107) ring-doaea to give (yields: B3% (107), 85% (108)) Indhlon^+meth^dr 
ant^quinone [^. V11^809, Vllr(^l)li yd. ndla. from AcOH or ale., jn.p. 164” (lOT) 

(108) . — Note that the structure of the above keto add, m.p. 164-165”, has been definitely 
esta^hed (100) as shown and that it is ntd the isomeric o-(5Hshloro4i-methy]beiiaoyl}-> 
bmiioio acid, which appears to be stiU unreported. —* For reaotn. of C with 3,6diflhkro- 
phthalic anhydride (3:4860) (110) or with pyromellitic anhydride (111) in pres, of AK3| 
see indie, refs.) 

(C does not (112) react with bM-(chloromethyl) ether (3:5245), but C with formaliiL + 
cone. HCl yid^ (62) 4-chloro-3-(chloromethyl)tduene since on leductn. with Zn + NaOH 
the prod, gives 4-chloro-l,3-dimethylbenaene (3:8665). — C with aq. vapor + GO over 
suitable eat. at 300-400” yields (113) p-toluic acid (1:0795), — C with NHa + CO over 
suitable cat. as directed (114) yields p-toluidine (see also bdow). — C with + A1C2| 
in GBs gives (115) 4,&dichloro-l,8-dimf!thylthi&iithrene, m.p. 195-197” (115)*] 

[C with Li in ether gives (63% yield (116)) p-tolyllithium; G with U at 150” followed 
by treatment with aq. gives (117) toluene + 4,4'Hiimcthylbiphenyl. — C with Na in CsHi 
treated with COi at ord. temp. (118) (119) or at 50” and 500 lbs. press. (120) of. (121) 
gives (yields: 95% (120), 76% (121)) p-toluic add (1:0795), m.p. 178”. — C with Na 
treated with beasophenone as directed (122) yidds diphenyl-p-tolyl-carbinol (Beil. VI-722, 
YIi-(355)l, m.p. 72-73”.] 

[C on hydrolysis with aq. vapor over silica gd conig. 3% finely divided Ni at 380” (123), 
or with aq. vapor over cat. at 480” (124), or with aq. NajCO* in pres, of Cu at 300” under 
piesB. (125). or with 15-20% aq. NaOH at 300“ (126) gives (80% yidd (123)) THsresol 
(1 11410). Note, however, claim (127) that C w'hen hydrolyzed with 15% aq. NaOH in 
pres, of Cu for 2 hrs. at 315-320” yields prod, contg. not only p-cresol (1:1410) but i3bo 
whucsoI (1:1730) (for extensive study of hydrolysis of C as means of prepn. of ifiFCiesd 
see (147)). —C with HjS at 700” over suitable cat. yidds (128) thio-jHSresd (p-tolyt 


mercaptan).] . 

iC with aq. NHiOH + CuO at ISWM* under pra*. (129) or C + aq. N^OB + Cu 
ulta + various anti aoida at 225-230“ under press. (130) (131) yidds p^ohiito nad/w 
di-Hdlylamine. - C with KNH> in liq. NH| (132) or Na in liq. NHi (06) yi^ p tdnidiM. 
— Note that C dees not react with a^ eodium eulfanilate + NsfOOi (dif . from benayl 
oUoride (3: 0635) ud nee in eepn. of C from latter (8)).] 

[C on mononitration yields a mixt. contg. both V-Wi 

VpUIB), Vr(261)l, in.p. 38.2’ (133), 37-38“ (10), 37“ (29) (22), b.p. 239.fr-24^ at TWnitt 
(134), 115.5” at 11 mm. (22) (easily volatile with steam, but not reacting with piperiiB^ 
even after 8 hn. at 100“ (lO)), and ^-cAJoroJ-njfnitolueBe (Beil. V-329, Vr^)), 7* 

(185), 5.8’ (133), b.p. 260’ at 745 nun. (135), 118’ at 11 nun. (22) (reacts resdSy with 
at 100’ (10)); e.g., C added in 2 equal portions to 8 wt. pte. HNQi (D « 1.5) 
at O’ givse 88% yidd of mixt. oontg. 68.8% 4fdiloro-2eiitrotolneiie + 41,2% 4 ditanol 
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altnitdum |10). — for lurther itudieB of mononitratian of 0 with HNOi + HtSOi or 
with HNOi + Aorf) + P|Ob Bee (20| (136|| for miueiioe of temperature (at -IS** pro- 
portidii of 4-ohlQro-2-iiitnitohieiie k slightly inoiOBaed) Bee (10) (133).] 

C on direct dinitration, e.g., with 3 wt. pta. fumg. HNOs (D ^ 1.47), gives (134) a prod. 
DOW legsided (137) as 4-olilon>-2,6-dinitrotc)lueiie [Beil. V-344], yel. odls. from ether, m.p. 
70” (134), 76-77” (137). — [The three other possible dinitro-4-^lorotolueneB are now kU 
known but have been prepd. indirectly; via., 4-chloro-2,3-dinitrotoluenG, lemon-yel, pr. 
from GiHs +llt. pet., m.p. 106.5” (138); 4-chloro-2,5-diiutrotoluone [Beil. V-344, Vi-(168), 
Vs-(263)], yel. pr. from Igr., m.p. 107”; and 4-ohloro-3,5-dinitrotoluene [Beil. V-345, Vi- 
(160), yr(264)], pale yd. ndla. from alo., m.p. 115-116” (139), 116” (140).] 

[6 on monoBU^onation, e.g., by htg. with 3 pta. 100% H 2 SO 4 at tOO” (141) (142) cf. 
(143) (28), yields mainly 4-chlorofcoluene8ulfomc acid-2 [Beil. Xl-88| (oorresp. sulfonyl 
chloriik (144), m.p. 24” (142), see also below; corresp. sulfonamide, m.p. 145” (144), 142” 
(142), see also below; coireap. sulfonanilide, m.p. 144” (142)), accompanied by some 4- 
chlorotolueneBulfoDic acid>^i [Beil. Xl-95] (corresp. sulfonyl chloride, m.p. 56” (142), correap. 
Butfonamide, m.p. 156” (142), corresp. sulfonanilide, m.p. 188” (142)). — C sulfonates 
much less readily than the isomeric o-chlorotoluene (3:8245); for use of this means of 
aeparation of C from the latter acc (H) (145).] 

0 4-ChlorotoltteneBolfonBmide-2 (6-chloro-2-methylbenzenesulfonamide-l): cryst. 
from dil. ale., m.p. 142-143” u.o. (146). [From C with (JlSOsH in (HlCla as directed 
(146) followed by convereiun of the intermiidiato 4-chlorubolucnrsulfonyl chloride-2 
cryst. from pet. ether, m.p. 21”, to the sulfonamide with (NH 4 ) 2 C 02 or NH 4 OH (146).] 

l:nB7 (1) Buicden, /. Chem, Soc. III. 1176 (1924). (2) UvuU Ree. tmv. ektm, 41, 245 (1927^. 
(3) vem Bechenberg, J. pmki. Clim. (2) 111, 117 (1920). (4) Feiiler, Z. physik. Chrm. 4, 78-79 
(168B). (5) Perkin, J. Chm, Soc. «, 1203 (1896). (6) Bost. Buker, J. Am. Chm. .Soc. il, 
1112 (1633). (7) Stuckey, Saylor, /. Am. Chm. Soc. 61, 2923 (1940). (8) Wahl, Normand, 
Vermeyleu, BvU. see. ehim. (4) 81, 570-583 (1922) ; Compt. nrid. 174, 948 (1922). (9) Mathews, 
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J. Cbm. 5 m< lM8i 780. (47) Autamirth, 0«r«, Hir. 41* lU-lM (lOOB). (H) Datte, lOttar. 

U^SZ. ^ iTiSS&tSK: 
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J.CAem. doc. 186, 2106-2107 (1924). (76) Bchaaroohmidt, SmoUn, Ber. 17, 84(1084). (77)I«w, 
Perldn, J. Chem. See. 98, 1636 (1008). (78) I.G., Brit 331,100, July 17, 1830; Coni Hit, II 
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780-M}, 77S-7n (IM). (14l) Ttit, AnajofV, Aim. lllk N8-US (UTS). IlMUMIbodib 
Am. 0*«m. (UBl). (145) WaU, Brit. 150,837, Mmrik 31, 1031; Fiwdi 524A87, ftpL 
3, 1021; B«im 00,186, Sept. U. 1332; Gar. 376,884, June 6, 1038; Cmt UM, IV 134. {1^ 
Hnatraii, Cirtak, /.Am. C8mi. Sm. 11^ 613-818 (104IQ. (147| Bhivre, Minal, Ini Ay. CSmt. 
18,364-801 (1046). 

8:SI8M BTHn^AmOROFROnOHAn (3|HACI Ball. U- 850 

acHi.(S].(X>.o.c^i 

IIi-(887) 

B.P. 188-163’ at 765 mu. (1) 11^-1.1058 (5) 1^-1.48587 (6) 

168.5’ It 761 mm. (2) 1.1085 118| 1.4860(16) 

168-188’ at 760 mu. (3) 

168* (4) Bi‘- 1.1141 (2) nj)*- 1.4854 (2) 

101.4-161.8’ at 765 mu. |S) 

181” (6) 

80* at 89 mm. (2) 

01.5’ at 15 mm. (7) 

(Foi pnim. of C from Achloropnipioiue add (3:0460) by nteriiieBtion with EtOH + 
RCl (69% yield ( 6 |) (4) or HjSOi ( 1 ) see indicated nfs.; from jS^hloropropionyl dhkride 
(3:5(M) + EtOH eee ( 1 ); fnui acrylic acid chloride (3:7153) + EtOH ace (4) ( 7 ); from 
ethyl Miylate (1:3071) + HCI lee (2); from aerylonitrilB + HCI to 5-chloropnipioiiitrile 
foDowcd by reaobi. with EtOH see |B); from eth^ lactate (1:3303) + SOCli + pyridine 
(05% yield (9)) aee (9).] 

C with 20 % ale. NaOH at room temp. ( 10 ) or htd. at 05-100’ with 10 pta. cone. H 1 SO 4 
( 11 ) givea (90% yield ( 10 )) ethyl acrylate (1:3071), b.p. 101°. 

C lefluj^ with Nal in acetone girea (yidd: 81% ( 12 ), 75-80% (13)) ethyl ^lodopropi- 
onate, b.p. 183-185° at 700 mm. (13). [For etndy of rate of leaetn. with KI in acetone 
aee ( 6 ).] [Note also that ^iodopropionio add with ale. HQ (aa in ita eaterification) givea 
lomo ethyl Achlonqiropionate (14).) 

C on oatalytie hydiognution aa apedSed (7) takea up only a little Hj [dif. from ethyl 
•ehloropropionate which givea quant, ethyl propionate). 

[Fhr reactna. of C with OHiMgl (16), OiHiMgBr (16), and other RMgX epds, (17) 
aee indicated lefa.) 

1:5800 (1) Heniy, ComiK. rend. 100, 116 (1885) ; /. prdbl. Oim. (2) II, 127 (1885). (2) Mouteu, 
Munt, Tampar, Ann. rilim. (6) 16, 230 (1921). (3) BoUnion, Watt, J. Chm. Sec. 1114, 1530. 
(4) Moureu, Ann. cMn. (7) S, 171-172 (1894). (6) Karvonen, Ann. Aod. Bri. Femicac AJI, 
Na 4, 31 ; Cn(. 1010. UI 808. (6) Conant, Klmer, J. Am. Chm. See. 40, 243, 246 (1034). (7) 
Pul, MOUer-Lobede, Bar. 14, 2145, 2147 (1931). (8) I.G., Brit. 362,802, Aug. 6, 1031; Cant, 
im, Q 2358. (0) Darien, Compt. rand. 161, 1601 (1011). (10) Bohn, Hau, Gar. 546,141, 
Bfanh 12, 1082; Cant. IIH, 1 2042. 

(11) Brit. 361,613, July 23, 1031; Cant. 1101, U 1023. (13) Baker, J. Chm. Sec. IIB, 210. 
(13) Bonelu, Ann. 620, 16 (1036). (14) VUmchaim, J. proU. Chm (2) IS, 846 (1903). (15) 
Bennett, Ffaffip, J. Chm See, 1^ 1937-1042. (16) Moureu, Bwrett, Bull ik. cMm. (4) 31, 
004-406 (1921). (17) WeiBnaon, Bergnunn. if. CAam. Bee. UH, 401-402. (18) Bohjuhirg, 
2. pAiffil. CJham. A-178. 231 (1336). 
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9:«H» fl<mopnF(aL(ttoACEim c^Aci 

ii*C|BfQiG0iGHiC8 ni'( 80) 

lli- 

( 1 ) 1 ^- 1 . 1068 ( 8 ) 11 ^- 14601 ( 6 ) 

106.8- 108.6* (2) 1.1080(8) 1.4680 (3) 

106.8- 106.8* at 717.8 am. (3) 

101-106* at 788 nm. (4) 

101* at 7400111.(5) 

1:011 (1) Chao. 2. ]iMh. Chm. Ml. 807 (1934). (2) Dmihd, OH, in. /. Sti. (4) M, 
72-78 (1910); C.A. 4, 2486 (1910). (8) BdiiS, 2. pkytik, CKm, 1, 378 (1887). (4) Hepay, 
Conyt. md. IM. 116 (1886). (6) Sehnioer, inn. Ilf, 8 (1879). jo) Schitthov; 2. jAinh. 
CAnn. Mil, 228 (1936). 


8:8800 l,8-l)ICBI0R0HEZAIIS O Cl CiHi^ 
CHi.CHi.(®r-(!j--(!3-CHi 


u 


B«)L1*1«4 
• h- 
M800) 


BJP. 106-108* (1) l^i - 1.0867 (1) 

[For prepn. of C from 2,3^po3iyhexaiie with PClt we (1) (2).] 

C ifloot attacked by Bofid KOH but with ale. KOH yielda |1| a ohloroheiaiiei b<F* 122” 

ID. 

l:BNi (1) Hexuy, BvIL loc. ehm. (2) II, 363 (ISM). (2) Henry, Cmpt, rend. IV, 263 (1888). 


3 i 8305 dyf"id*AIXTHyL-n*CAPROTL CHLORIDE CtHuCX/I 

(Me.-Amy]-(2)4cetyl chloride) CH 3 .CH 1 .CH 8 .CH.CH 2 .CM> Hi-* 

L, (!j 

BJ>. 108-104* at 781 ain. (1) Bf - 0.007 (1) 

UO-lOl’atiaSmm. (2) 

(For prepn. of C from methyi-nimpyl-aoetie add [BdL lli-(146)] (1) (2) witii FCli (1) 
or SOCli (87% yield |2)) aee india refi,] 

[C with n^vopyl dne iodide in toluene pvee (70% yield (2)) S-methyimuiMnDB-l, b.p. 
ll)M93*at71Siiiin. (2).J 

C on hydralyde yielda (1) ^oethyl-fl-caproie add, [Bdl. IIi-(146)] (1) (2), b.p. 618* 
218* (3), 212-213* at 756 mm. (1), 207-209* u.o. at 728 mm. (2). 

0 8‘189tli^-n-ciyroiialde: ffl.p. 97* (1), 99* (4). [Ftom C + enen eonc, iq. NHilB 

(1)1 

l.-SHi (1) Dewael, Wedurinc, BM. m. elm. £ilff. H, 496-407 (1984). (2) Karnr, SUbata, 
Wattaldn, Jaeubouiu, HA. ChAn, Ada II, 1802-1803 (1980). (3) CiuaidBa, Sflbar, Bar. Oh 
8080 (1913). (4) Bayer 4 Co., Q«. 228,067, Nov. 15, 1910; CaU. IIU, II 1789. 



1:8807-8:8815 


DIVISION B, SECTION 2 


1146 


8:8807 BTHIl 5 ;<a-CHLORO-ii-BUTmTB C^HuOiCl Bdl.n-S77 

GH|.CH|.CH.OOOCiHi Di- 

i 

B.P. It 760 mm. (1) El! - 1.050 |1| nl - 1.40400 (1) 

156-160" (2) 

Z>L'^-L003 ( 2 | 

[Fbr prepn. of C from o-oMoro^atyronitrilB with EtOH (2) or with EtOH + HQ (1) 
see indie, refs.; for fonnn. of C from ethyl n-butyrate (1:3127) with + dibensoyl 
penudde in CCl. ( 10 % Cl + 50% /]• and 40% r-uomeiB (3)) see (3).] 

[For use of C in Beformaiaky reaetn. bpc (4|.1 

For the amide oorreep. to C eee o-ehloro-n-butyric acid (3:0130). 

1:8m (0 Hemsr, BuU. mad. toy. Bety. (3) U, 507-520 (1808) ; Cent. 1818, 1 273. (2) Markowni- 
kmr, dm. .IS, 241 (1870). (3) Priixi, Bchwarisi, J. Am. Chm. Sae. H, 28M-2896 (1040). 
|4) Nieuwlaud, Daly, J. dm. Chan. Soc. SI, 1842-1840 (1831). 

8:8810 Y-CHLORO-n-PROFYL dCETATB CiHAO Bea.n- 

(l-Acetoxy-S-cUoropropane; aCHi.C 3 Ij.CH 2 . 0 .C 0 .CHi nr( 58) 
trimethylene chlorohydiin acetate) VI - 1881 

lIi-( 180) 

B,P. 165-186° (1) BT - 1.1105 |7) iS ~ 1.431 (7) 

168-173° (2) 

183-165° nt 747 mm. (3) 

186-166° (4) 

88-00° It S3 mm. (5) 

06° at 14 mm. (6) 

68-63° at 10 mm. (7) 

(For prepn. of C from trimethylene ehlorohydrin (3:8285) + AeCI see (7) ( 2 ) (1); from 
trimethylene dichloride (3:5450) + AgOAo see (5); from trimethylene glycol (1:6490) + 
Aefi + Sid] ( 68 % yirid) eee | 6 ); from trimethylene chlorobromide + KOAe + AeOH 
eee(3)(SM 

C htd. with KOH + 8 % aq. at 100 - 1 10 ° yielde ( 1 ) |7} trimethylene oxide [Beil. XVll- 6 ], 
b.p. 48.2° at 761 mm., - 0.9038, n? = 1.392 (7|. 

1:8116 (1| Bggwt, Slooum, J. Am. Chrm. Soe. 46, 756 (1924). (2) BHcke, Bldn, J. Am, Chan. 
Boc. M, 1018 (1931). (3) Henry, BvU. aead. roy. Belg. (3) », 261 (1896). (4) Derick, Bieml, 
/. dm. Chan. Sac, 18, 2483 (1916). (5) Bermejo, Gome. Aranda, dnolu ter. tavaS. fla. fufm. 
n, VOB-800 (1929) ; CaU, 1616, 1 2382. (6) Beiuett, IleaUiroat. /. (Vm. Soe, 1616, 271. (7| 
Laopbau, BidL eee. ckim. (5) 7, 254 (1940). (8) Heniy, BvU, aead. ray, Bdg, 1166, 738, Note. 


8:8315 S^DICHLORO-a^DIHETEYLHEZm CiHuCIi Ball. I - 

Cl O Ii-( 6 S) 

I I Ir- 

CH|.CHr-C 0-CHi.CHi 

dlHi dlHi 


B.P. 185-166° at 760 mm. ( 1 ) 

114-115° at 16 mm. ID 

(For prepn. of C from 3,4-dimethylhexanediol-3,4 [Beil. 1-492, Ii-(256), Is-(558)] by 
Bitnntion with HCl gas in presence of F 3 O 1 see {\),] 


0:8111 (1) Frumina, Biifl. oond. ray. UN, 1151-1157; CmL 191i. 1 1001 ; C.A. i, lOM (1911). 



1147 


U(;fOlD0 WITH < 1.15 


iSSU lIBn^^CHLOBOISOaiOTOllAIB C^B|0,a 

m.u- 

417 



CHi-O-Cl 

UrdW) 



CAOOO-i-H 

11i-(8«7) 

B.P. 


BJ>. (conU.) 



165.6-167.2° 

(1) 

BO' At IB mm. (7) Df - 1.086 

(8) 


164° 

(131 

50-57° At U mm. (3)19) 1.087 

17) 


161.4° 

(2) 

54° At 14 mm. (10) 1.060 

(11) 


156-161° 

(3) 

50” itlQniiiLlll) 

. 1.4688 

C7) 

157-158° at 740 

mm. |4| 

Hi'-’ - 1.09M 

(3) 


156-156° 

IS) 


>1.45481 

(3) 

154-157° 

(6) 

= 1.0690 

(8) 



ni>” - 1.45467 IS) 

- 1.0BS0 (11) 

DSee 0280 tAhyl /Sw^Uorocrotonoie (3:8538).] 

Note the lack of accord regarding Uie b.p. of C especially at ordinary pressurea; thia ia 
presumably attributable to more or leas contamination with the Btereoiaomerio ester 
(3:8538). 

[For prepn. of C from ^-chloroiaocrotonic acid (3:1300) in EtOH with dry HQ ^ 
(yields: 100% (4), 65% (12)) (2) (5) or a little cone. H 28 O 4 (yield 65% ( 6 )) ( 8 ) (11) see 
indio. refs.] 

[For prepn. of C) from ethyl acetoacetatc (1 : 1710) with PCI 4 in CiHa followed by refluimg 
with a little Is see (13) (1); note, however, that this method baa subsequently ( 6 ) been 
regarded as unsatisfactory for the prepn. of pure C although it suffices to give (40-n50% 
yields (14)) a mixt. of C with its stereoisomer (3:8538) which lor many purpoees is ad^ 
quate.j 

[C (2 moles) with K 2 S (IV^ moles) in 5 vols. abs. EtOH refluxed for 5 hn. (note that 
the stereoisomer (3:8538) requires 16) gives (53% yield (14)) diethyl -thiodicrutonate, 
S(— C[CH 3 )=CH.COOG 2 Hi)s, b.p. 150-153** at 4 mm, (14), accompanied by some ethyl 
i9-mercaptocrotonate (see below).] 

|C with ale. NaSH as dinn^ed gives (55-60% yield crude prod. (15)) ethyl ^meroapto- 
crotonate; note that this prod, is apparently a mixt. of the two genm. Btereoiaomerio thioeluils 
together with the keto form, viz., ethyl tliioacetoacetate, CH 3 ,CiS.CH 2 .COOC 2 H 5 ; for 
details see (15); note also that ethyl ^-chlorocrotonate (3:853H) by the same treatment 
gives the same result so that a mixt. of the esters con be employed as initial material.] 

|C with alkali derive, of alcohola, phenols, mercaptans, etc., splits out alkali halide 
yielding corresp. ethyl Substituted crotonatrs: e.g., C with NaOEt in ether gives (5) 
ethyl i^thoxycrotonate [Beil. 1II-373, llli-(l^), lllr(254)], m.p. 20.5° (5); C with Na 
allylate gives ( 6 ) ethyl /S-allyloxycrotonate; C with Na cinniunylate gives ( 6 ) ethyl /9- 
dnnamyloxycrotonate; C with Na phenolate gives (16) ethyl 0 -phwxycrotonate, b.p. 
152° at 18 mm. (16); note that in the three preceding cases cither G or its stmobomer 
(3:8538) yields the same result.] 

[C with Na salt of ethyl mercaptan gives ( 12 ) ethyl ^-ethylmercaptoisocrotonate, b.p. 
127-120° at 16 mm. ( 12 ); 0 with Na salt of benzyl mercaptan gives (75% yield (12)) a 
mixt. of ethyl d-bensylmercaptocrotonate, m.p. 64.5° (12), and ethyl ^benzylmercaptoiBo- 
CFOtonate (coDsts. not given).] 

[C with ffiethyl sodiomalonate gives (0) cf . (17) cis diethyl cMurbethoxy-d-iaethylg)tttSiBO- 
nate, (C|HEOOC)iCH.G(€Hs)=»CH.GOOQ 2 Ht [Bdl. U-853I, b.p. 164r-165° at 12 mm., 



* BinSIQN dt SECHOK » Ufl 

^ - iJNBIt iiS - liBTB (9); cf. behavior d dmkmdit etfajl /NhhiRMntQutB 
(8:85a8).| 

C vifli hydiaiine hydrate in ahe. ak. aplito out HQ and EtOH with oonaequait ring 
eioann yidding (U) fiinethjdpyiuolaneiS [Bed. XXIV-lt, XXIVr(189)], m,p. 215° (18); 
note that aame prod, ia alao obtd. from tmthyl j^HiUordaoerotonate (3:8028). 

C (1 mole) vith phenylhydraaine (1 mole) at 100° for 0-8 hra. givee by ring eknure 
mainly (4) 34nethyl-l-phen]dpyruol<m^5 [Beil. XXIV-20, XXIVi-(190)], pr. fhim aq., 
m.p. 127°, aeoompanied by amall amta. of 4-benieneaBo4methyl-l-phGnyipyTaiolonB4 
[BeiL XXlV-828, XXIVi-OlP)], m.p. 156-166°, and 3,3'-dimethyl-l,l'.diphBnyl4ia 
pyraiolon»6,6' [Beil. XXVI-4B4i, dee. at hi^ temp, without melting. — Note that with 
execaa phen^ydiarine (2-4 molea) only incea of the S^nethyl-l-phenylpyraaolono^ an 
formed while the amt. of the other two (leea deairable) pioda. ia greatly increaBed (4). 

I:8ni (1) HoUrauidi, Fonfrati, Z. pAyaft. Chm. 21, 193 (1934). (2) Geuther, Frobch, ZtU. 
fir CImk ISM, 273. (3) Qaanlohr, Btr. 44, 3208 (1911). (4) Autenriatii, Ber. M, 1864-1604 
(1800). (6) KoU, Ann. M, 323-324 (1888). (6) Lenar, Kilbunk, /. Am. (76em. 5(K. «. 2687 
(1987). (7| von Auwera, Ber. 66, 724 (1923). (8) von Auwera, Ber. 46, 2807-2808 (1912). 
(9) OidvBiii, Kon, Wright, J. Chm. See. 1118, 1034-1038. (10) Erren, Lepingie, Bvll. leL 
aead. rty. Belt. (5) 11, 160-153 (1925); Cent. 1126, II 897; C.A. II, 3057 (1925). 

(11) vonAuwwa, Ann. 412, 62 (1923). (12) Scheibler, Voaa, Ber. 61, 381-382, 387-388 (1920). 
(18) Thonue-Memert, Bull. esc. Mm. (3) II, 70-71 (1895). (14) Schaibler, Buhe, Ber. 48, 1449- 
1451 (1915). (15) Hcheibler, Topouuda, Sehulae, /. praht. CAem. (2) 124, 7-12 (1930), (16) 
Suhamann, Wragg, J. Chm Boc. 7|, 1190 (1901). (17) Fiohter, Sdiwab, Ann. UB, 251-256 
(1906). (18) Fnri, Ow. cAim. M M, 25 (1936); Cant. MU, H 621 ; C.A. M, 6387 (1936). 

a:fl88S 4-CHLORO-3-llBTHILBT)TANOL-8 C^uOQ Bail. I -390 

(ffOiloroetbylHlimeth^-Garbinol) CH| Ij— 

CHj.CHi-A-CHi *^^***^ 

da d)H 

RP. 106° (1) 

73° at 13 mm. (2) 

03-63° at 14 mm. (3) 

[For prqm. of C from methyl B^ihloropropionate (3:6765) (3) or from ethyl Mdoro* 
propionate (3:8290) (1) (63% yidd (2)) with MeMgBr aee indie, tefs.] 

C with fumg. HQ at room temp, yields (1) 2,4-didiloro-2-methylbutane (3:8105). 

C mixed with 3 pta. dry powdered KOH and htd. at 130-180* givea (43% yield (2)) by 
loaa of HQ and ring doaure 2,4repoxy-2-methylbutane (a,eHlimethyltrimethylene oxide), 
b.p. 71° at 760 mm., - 0.8279 (2). 

C with apeoially ibied K phthalimide htd. in a B.t. 8 hra. at 169°, finally hra. at 218°, 
ywhlB (3) (by metatheau and loaa of HrO) J\r-(2-methylbuten-2-yl4)phthaliniide, m.p. 90° 
(3). 

liHII (1) Heniy, BuB. eoe. cMm. BUt. 29, 152-150 (1900); Cmt. UN, 11 1178; Cmpl, rend. Itf, 
IN (1900). (2) Bennett, lUlip, J. Chm See. 1928, 1938. (8) Spdth, BpHiy, Ber. H, 8276- 
2277 (1920). 





mg uqiDiDB vm Of < i.u 


Lim-Mlc. (mnif) 
160-162° cor. (2) 


(U dl 


8;6i«o 8<amno4-iiffBi£nu)m-i-oL-i cb, c^ioa 

(T43Uaroi6<iiid]444Jljl aleohid) 


Bich-lMiIlg. (ekf) 
B<P. 

167- 167^° (1) 

166-168° ew. Pt 

168- 164* (8) 


BdL'I.id 

1 ,- 

Ir— 


i)i'-l.U6812) ii9-L4780(S) 
JDP- 1.1248 m I# -1-4677 ID 

i)i*- 1.129012) n?-L4787{2} 


(For prepn. of C (mixt. of both fonns) from l,2,3^richloro-2-methylpropaiie (2:1!886} 
in 84% yield by hydrolyaa with exceas ^ aq. NaOH aee (2) (4); for prepn. of C from 
l,3-diehliiii>-2-methylpropene*l (3:5590) by hydrblyBu with aq. alk. (4), with aq. NasOOi 
(3)j or aq. + CaCOa |1) aoe indie, refs. Note that by virtue of allylic traiupaitioii 1,3» 
diGhloro-2-methylpropene*l (3:5590) may frequently yield derivativn of ita ^ynicitto 
iflomer, l,l-dichlQrn-2-methylpropene-2 (3:7460).] 

C witli excess AcOH + cone. HQ gives (60% yidd (2)) l-chloro-2-metliylpropeD-2-yl-l 
acetate, b.p. 167-174'' at 748 mm. (2), 176-178'' at 784 mm. |1|. 

C on treatment with acids as specified |5} pves 3-chloro-2-methylpropaiial-l (/S-ehlnro- 
isobutyraldehyde) (3:9112). 


(P l-CUixro-S-mefhylpropen-S-yl-l 8,6-dinitrobeiuoate: from high°4)oilg. fonn of C; 

m.p. 63.8-64.5'* (2); from low-boilg. form of 6; m.p. 94.4-96.8° |2|. 

(p l-Chloro-fi-methyipropeii-fi-yl-l N-^enylcarbaiiuite: from high-boilg. fonn of C; 
m.p. 81-82° (1). 

3:81li (1) Tishchenko. /. Gen, Chm. iU.S,S,R.) 8, 1232-1246 (1936); Cent. IMi, n 4223; CJL. 
U, 4190 (1930). (2| Rogers, Nelson, J. Am. Chem. Soc. 58. 1030 (1036). (3) Fogonhelahi. 
/. Rum. Phy8.-Chem, Swr, N, 1120-1184 (1904) ; CaU. IM. 1 666. (4) Nelson, Rogen (to Purdue 
Resssreh FoundnUon), U.S. 2,061,519, Nov. 17, 1036; Cent 1N7. 1 2682; C.A. n. 711 (1937). 
(5) N. V. de Bataafarhe Petroleum Maatschappij. French 763,286, Apr. 26, 1934; Cent, Ifli^ II 
1531. 


3:8345 S-CHLORO-OfTTEIfE-fi Cl 

CHa. CHs. CHs. CHf. CHs. GHs 


CgHiid 


B.P. 167-168° HI 




0.8923(2) nif 


BeiLl.221 

Ii- 

V(290) 
- 1.4424 ^1 


Some doubt exiato aa to whether thia material ia in fact &,'2-chl(]ro-oetene-l, or amixture 
of both. 

[For prepn. of C from ootaDone-2 (n-hexyl°4Detbyl ketone) (1 :5490) with FC1| followed 
by distillation (1) or treatment with alkali (2) see indie, refs.] 

C with ale. KOH yidds (1) octyne-1 (n-hexylacetylene) (1:8105) or oetyno-2 (n-amyl- 
methyl-acetylene) (1:8120). 

[C on protracted (10 days') standing with bensoyl hsrdrogen peroxide in ether yMda 
(2) 2-ahloro-2, 3-epoxyoctane, b.p. 81-82° at 21 nun., D.* « 0.9609, n5 ~ 1.43B9 (2).] 

liSM (1) BMibI, 4iin. cMm. (Q U, 377-078 (1888). (2) PrilHluie., Btr. N, 197-19$ (199^. 



3:884»4:8ae0 


DIVISION B, SECTION 2 


iin 


8:8848 84molt04)Cnira.l CHr-(CHi)r-C-CBi C^uCl BdLI.SSl 

^ t 

B.P. 188-170* (1) BS - 0.B874 (2) 

187-168* (2) 

[For prapii. of C from (^hloio-/!-n'hexyIvio]rl)onoiiic acid by htg. at 175* (1) or from 
i)0tanoiie-2 (1 : 5490) with PClt (2) see indie, refs.] 

[Note that the etnicture of C hu Tint been uneqiiivooally demonetrated, and it may be 
2><hloh>-9ctene-2 (3:8345).] 

(1) Flueo, CottienoU, Farm. M. 11, 89-81 (1943); Cad. 1918, II 2285; C.A. 18, 6064 
(1944). (2) B4hBl, ilnn. ckm. (6) 16, 277-278 (1888). 


8! 8380 jcffi-BUTyii CHLOROACETATE H CsHhOiCI Beil. S.R. 160 

CH,.cH,.(l:.o.co.cH,a 

(!;h, 

B 187.5* It 760 mm. (2 ) b3|| = 1.062 ( 2) nl,' ~ 1.4251 (1) 

163-164° (1) oil ° 1.055 (1) 

ppor prepn. from butene-2 + ehlorouetio ae. (3:1370) ZnG, aee (I).] 

[For atody of inaecticidal actioo of vapor of C aee |2).] 

I:BIH (1) Aldoadiin, J. Gm. Chem. 8, 1385 1389 (1938); Cent. IIM, D 2223; C.A. 

18, 4104 (I03B). (2) Reiirk, Cotton, Ind. Eng- Chem. N, S12-S14 (1928). 


3:8355 <(,l.<r-HETHyL-n-CAl>ROYL CHLORIDB CtHuOCI Bail S.N. 182 

CH,.CHi.CH.CHi.CH,.CM} 

diH, k 

B.P. 187-188* at 767 mm. (1) Of =. 0.0677 (1) 

[For prepn. of C from 7-mGthyl^n-caproic acid (1 : 1136) with PC^j see |1 ).] [The dextro- 
rotatory iflomer of C, b.p. 80'’ at 50 mm. (2), has been prepared from the dextrorotatory 
acid SOCh'l 

C on hydrcdyaiB yields 7-methyl-n-caproic acid (1 : 1136) q.v. (for the amide, anilide, and 
other derivativeB correopnnding to C see 1:1136). 

1:8116 (1) Dewael, Weekerina, BvU. toe. chim. Bdg. 63, 501-502 (1924). (2) Levene, Rothen, ' 
Marker, J. Biol. Chm. lU, 261-2C2 (1936). 


3 : 8360 d,l-l,4-DICHLORO-2-METHYLBUTARE CsHioCh 

a a 


dlHi 


BeU.I — 

Ii- 

Ii-(lOl) 


B.P. 188-186* at 760 mm. (calcd.) (1) = 1.1063 (1) 

176-172* (2) 1^* - 1.4562 (1) 

101 -102* at 100 mm. (1) 

67-69* atU-OOmm. (3) 





mi UmOi WITH Bf < 1.U 

[For foma. of C fnm S-aothylbaUne (kopeatue) (1:8SOO) witb Cli (togBtlw «ift 
2,MielilDroi!l«ieUiylbiitaae (8:^5) tad 2,4«diofalor»-li-iBeth]AMitaiw (8:810S)) Me^S}; 
for fonaa. of C (togethor with other product!) bom dextrorotatoiy l'Chlaro-ii4Betli]ft 
batue (iM(.-amyl chloride) by chloriaatiaB with S0|C1| + beaioyl pennide lee |1); for 
fonaa. of C (together with other produeti) froui 4H!hloro-2-niethylhatBoe (iioaiByl ehkride) 
(8:7366) + Oi >n light eee |2),j [The dextrorotatory form of C haa been obtd. (4) from 
V,8r'*dibenxo^-£4aetbyltetramethylenediiunine with PC1|.] 

C on boilg. with AgOAo givee |3) a diacetate which upon eaponification ud aoheeqoent 
uddn. givee (3) methylaueeiiuc add [Beil. 11-837; IIr(!^4)], ni.p. 112*. 

I;8NI (1) Brown, Kharaaoh, Chao, J. Am. Chm. Sec. St, 3437-34311 (1940). (2) FhUb, /- 
See. Chem. Ind. M, 616-424 (1912) ; Cent. IIU, U (1912). (3) Davydova, Papkina, 'nal..*«h., 
/. Oaa. CAem. (USJ.B.) 7, 1992-1994 (1937); Cant. IM, 1 2397; C.A. M. 432 (1938). (4> 
von Braun, Joetea, Bar. St, 1093-1096 (1926). 


3 : 8365 i-MBTHTL-n-CAPROTL CHLORIDB 
(laoheptanoyl chkiide; iaoamylacetyl 
chloride) 

B.P. 163-169° at TSO nun. (1| 


CrHiiOa Befl. H- 343 
CIH|.CH.CH^CHl.C!H|.CM) Hi— 

in, i 


[For prepn. of C from uofunylacetic acid [Beil 11-342, IIi-(140)] with PCfls (U or with 
SOCI 2 (2) see indie. lefs.] 

[C with MeOH yields methyl isoheptanoate, b.p. oor. (3); C with EtOH 

yidds ethyl isohepLanoate, b.p. 181.5-182.5° eur. (3), 182.7° cor. at 750 mm. (41; for reactn. 
of (j with benzyl ale., phenylethyl ale., phenylpropyl ale., geraniol, and terpined to pve 
corresp. ed-ers see (5).] 

C on hydrdysiB yicldz uoamylacetic acid (see above), b.p. 216° cor. at 762 mm. (4). 


0 Ifloamylacet-amide: cryst. from aq., AcOEt, or CCI4, m.p. 103 |7), 103.5-104” oor. 
(4), 102-103° (6). 

0 Isoamylacet-anilide; cryst. from ether + pcb. ether, m.p. 74-75° (7), 75° (6|, 

0 Isoamyl acet-^-toloidide: ndls. from dil ale., m.p. 75° |8|. 

I:8N5 ( 1 ) Fonzio, de Gaspari, Gazz. cAim, ital. S8, II 277 (1898). (2) Sfcaudinger, Muntvyler, 
Kupfer, Heh. CAim. Acta 5, 761 (1922). |3| Fuctsrh, Ann. 218, 68-79 (1883). (4) Levene, 
Allen, J. Biol. Chm. 27, 442 (1916). |5| Rothstdii. BuU. acc, ehim. (4) 51, 1106-1107 (1038). 
(6) AVallach, Ann. 418, 190 (1915) . |7) Founuer, Bull. boc. chim. (4) 5, 925 (1900). (B) Fichter, 
B^nbcraer, J. prakl. Chcm. (2) 74, 324 (190G). 


3:8370 if,f-3-(CHLOROMETHyL)HEPTARE CgHiTa Bdl, SeV. 10 

(2-Ethylhexyl chloride; CHsCI 

> CII,OH,CH,CH4-CaOH. 

BaP. 109° ID 

73° at 18 mm. |1| 

(For prepn. of C from 2-ethylheianol-l (1:6248) with EOCI 2 + dimethylaniline see (1)*] 
1:8171 (D WeizmaDD, Bergmaim, Haakelbers, Chmiitiv A Induitry 58, 5BB (1987). 



KvmON B, wsxm s un 

tinm itBnrfi;t:^>CBioBo^i)4omATB cubuOsQ' Boua-ny 

CH|.CH.GQi.OOOC^ Jli-(1M) 

^ ib-aua) 

&P. 169.5* (II 1>0542 (61 f# L4958 (3) 

185-169’ (2) 1.0517 (3| 1.4847 (6) 

165-169* It 7454 nin. (3) 1.48458 (3) 

165-169° It 741 mm. (4) 

65-65.5’ It 11 mm. (6) 

(For impn. of C from ethyl n-bntynte (1:3127) with SOiClj dibouoyl peroxide in 
(50% C together with 10% a- end 40% y-ieamen) eee (2); from p-ehloro^rdiutyrio 
■oid (3:(iQ85) with EtOH -|- HCl eee (4); from 5'ohlaro-n4)utyroiuttile.with EtOH -|- 
HQ or ethyl motonate (1:3106) with HQ eee (7) (0); from erotonic aeid (1:0425) + 
EtOH + HQ eee (3); from erotonyl chloride (3:7603) with EtOH eee (8); from ethyl 
Metoacetite (1:1710) with Zn/Hg -|- ale. HQ (togethm with other prode.) eee (10).] 

C on htg. It 70-80° in e.t. with 0 vob. eonc. ide. NH« yielda (12) (13) (10) ^-emino-n- 
bntynmide [Beil. IV-412], einip (chloroplaUnate, pale yd. ndle. from ak.| % Ft. 31.78 
( 10 ) ( 12 )). 

C on hydrolyBia (e.g., with aq. KOH (11)) yidda EtOH (1:6130) and erotonic aoid 
(1:0425), m.p. 72°, together with a littk 54iydroxy-n4)utyiic aeid. 

I:8RS (1) Weidd, Bdlhinr, MmtaM. IT, 188 (1896). (2) Prire, Behwera. J. ilm. CAem. Soe. 
a, 2804-2895 (1940). (3) BrOU, Am. M, 27-28 (1880). (4) Bolbiiuio, Ber. It. 1740 (1887). 
(5) Lorta, JehaMWn, Ber. 46, 1250 (1915). (6) SehjaDberg. Z. phytik. Ckem. A-in, 232 (1035). 
(7) Heniy, JhiO. ecod. roy. Belg. (3) 88, 507-520 (1806); Cmt. 1818, II 273. (8) Henry, Butt, 
aead. ny. Bela- (3) 38, 31-54 (1898) : Cent. 1818, II 303. (9) Finnor, Ber. IT, 2008 (1884). (10) 
Stdnkoiif, Wolfnan, Ana. Alt, 141 (1923). 

(11) BalfaiaiM, Ber. 11, 348 (1878). (12) Balbium, Ber. 11, 312 (1880); Oob. chim. t&il. 18, 
137 (1880). (13) SchdbUr, Megaauiik, Ber. Bt, 1813 (1915). 

3:5875 ISOBBTYL CHLOROACBTATE ChHuOtQ Bdl.n-198 

(CHi)iCH.CHd).CX).CH9Q IIi-( 89) 

He — 

B J. 170* at 760 mm. (1) Bf - 1.0612 (2) tS * 1.4355 (2) 

Ei* - 1.0675 (1) 

Coloilem Gq. with agreeable odor; ineol. aq.; eol. ale., ether. 

[For prepn. from iaobutyl ale. (1:0165) -(■ ehleroacetio ae. (3:1370) + cone. H1SO4 
aee{l).l 

For atudy of hydral. by dil. aq. halogen adde eee (3). 

|;ni8(l)Bteiiilen,BiilI.aoiid. roy. (3) U, 103 (1897); Cenl. 1817, 11 650. (2) Bdijanbeif. 
5. pkwifc. Ohm. A-178, 228 (1935). (3) Dnuhd, Hill, Am. /. Bei. (4) N, 72-78 (1910); CJk. 4. 
9438 (lOU). 



^ UQDuxi wuh z)f <i.u YtssTs-sjm* 


«:«lf8 tf^MBLORO-OCTAIIB 

Cn’^nj^'OMliliyl’wbiiiyl ehlarids) 


U. 171-173’ oor. (1) 

183-171’ (2) 

U-Se’atUnm, (3) 


i 


CUBuQ 


MLt*MO 

MIM) 


Djf - 0.36383 (1) 
- 0.37075 U> 


(For prqm. of C frra octuiol-2 (fiphexytmethji-OBibiHd} (1:0245) wi^ HCl (4) (5), 
frith PC3| |4| (6), or with BOCli in pyridine (3| Bee indie, nh.; for piepn. of Cftooootaio>1 
+ HQ + AlQj see {7).| (The larpe amt. of work on the opt. aet. womum of C eaanot be 
diaeumed here; see Beil. Ii-(60), Ir(124) and Bubeequent Kteratunind. (8).] 

[For Btudy of rate of reactn. of C with KI in acetone aee (2).] 


2:8178 (1) Ferkm, J. prM. Clem. (2) II, 495 (1885). (2) Coaant, Hoaaeg;, J. Am. Clma^ Son 
49, 486 (1925). (3) McKmixis, Tudhope, J. Biol. Chan. R, 554 (1924/25). (4 Bauto, Aaa. 
a; 898 (1864). (6) Malbot. 3uU. eoe. dim. (3) I, 69 (1890). (6) Daohauar, Amu 188, 370 
(1858). (7) 77abb (to Carbide and Carbon Cham. Carp.), 17.S. 1,500,625, Not. 10, 1926; Cent. 
1888, 1 1713; C.A. 28, 51 (1926). (8) Garrard, /. Clem. Soe. 1M4, 85-90; IMI, 106-113. 


3:8380 dgl-l^DlCHLOROHEXAHS Q Q CJiHuQi BolLl-U« 

Ii- 
W- 

BA 173-174’ (1) itf 1.088 (1) 

[For prepn. d 6 from hexene-1 (1 : 8255) -(- Q| ace (1).] 

8:8188 (1) Broehet, Butt. aee. efttou (8) 7, 569 (1892). 


CHa()Ht.C!Ha.C)Hr--<l>-(l!HB 



CHAPTER XIX 


DIVISIOH B, LIQUIDS WITH BOOING POINTS REPORTED AT 
ORDINARY PRESSURE 


Sectiool leas Sian 1.1600 


(3:8S00-3:BBBB) 


8:8W0 tfJ-lrCHLOBOPBaiTANOL4 CiHuOa 

(MMnwlhykthyl-cBtbinol) CH|.CH|.CH.CH^C% 

(!)h Jn 


Bd.I- 


&P.178' It 700 mm. (1) - 1.0827 (2| 1.466(3) 

100* It 80 mm. (I) 1.038 (3) 1.448 (2) 

77.0-77.8* It 10 mm. (2) 

70-71* It 10 mm. (3) 


Liquid witii weak odor resembling that of allyl alcohol. — Sparingly ad. cold aq.; sol. 
hotaq. 

[For prepn. of C from fNihloropropionaldehyde (3:6576) with EtMgBr see (I) (2) (3).] 
[C with AeQ yidda (1) S-aoeboy-l-chlorapentane, b.p. 89* at 15 nun. (1 ), while C htd. 
4 to. at 160-170* with KOAc yiel^ (4) l-acetoxypcntanul-3, b.p. 113-114° at 12 mm. (4); 
C with BiQ yields (1) S-benim^-l-diloropentane, b.p. 168° at 15 mm. |1), while C htd. 
to 180* for 10 to. with NaOBi + XI yields (4) l-benioiypentanol-3, b.p, 181° at 20 mm., 
171° at 11 mm. (4).] 

[For reactn. of 6 with alk. NaeAiOt see (3).] 

[C with COCli yields (5) the coiresp. chlorofoimate, b.p. 95° at 18 mm., which with 
enem NHi gives 8-chloioethyl-etfayl-cubioyl carbamate, m.p. 68° IS).] 

Irani (1) FoomeBO, Ramsit-Luees, BvU. see. ehim. (4) 26, 360-36B (1B19). (2) Leepiiau, BvU, 
$ae. eMm. (5) T, 254-258 (1940); CjI. 14, 5414 (1940). (3) Backer, Bolt, Bee. tm. elm. M, 70 
(1985). (4) Foumeau, Ramert-Lucai, Bull. sec. Mm. (4) 27, 654-556 (1920). (6) Puyal, 
Hontsgne, Bull. see. cktm. (4) 27, 869 (1920). 


8 ! 851 0 l-uuLOllO^BTUIfLiuiZEHBJ 


I- 

Ii- 

Is-(OOl) 


GiHiia 

Cl CHs,CHi 

BJ.178’(1) of « 0.B102 (1) 1.4524(1) 

(For prepn. of C from 64hlorohexanon»8 (T-chlottMi-propyl ethyl ketone] (Beil. Ii- 


(355), lr(747)| with eness EtMgBr see (1).] 

CiikliBri. 

Irllll (l) DeBoosn^BiA mc-cIhi. Bsly. II; 35-30 (IflIS). 
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LIQUIDS wrra uf < i.ii 


SfSSftft 


8:8515 FDROYL CHLOKIDC HC CH Q 

(Pyramuuyl ohloride; 11 J 

funn 2-cubo](yUo “S. 0— <>=0 

Msid ohbride) Xj Q 

B.P. 178-174^ (1) M.P. -2“ (8> 

ITS^ (2> (3) 

170“ (49 

58“ ftt 12 mm. (5) 

06“ at 10 mm. (6) 

59.5-61^“ at 7 mm. (7) 


CWMQ 


M.nm-s4f6 

ZTlQi-^ 


Colorless stroDKly refractive liquid rapidly decomposed in strung light (7 ). — C is stronger 
lachiymator than BiCl (2). 

[For prepn. of C from furoic acid (1 :0475) with PCIg (poor yields (3) (4) (6)), with excess 
FCls in diy CHCls sa specified (100% yield (6)) |8), with PCli (77% yield (6)), with SOOi 
(100% (2), 70% (1), 60% (31), with SOCli in CsHs (80.6% yield (7)), or with phosgene ff) 
see indie, refs.] 

|6 with MeOH yields methyl furoate (1:3452), b.p. 180.5” at 760 mm., 76“ at 20 nim«j 
= 1.1702, nL° » 1.4876 (101; C with EtOH yields ethyl furoate (1:2082), b.p. 107“, 
m.p. 34°; C with furfuiyl ale. (1:6425) yields (11) fuifuryl furoate, dimoiphous ciyet., 
m.p. 27.6“ and 19.5“, b.p. 122° at 2 mm. (11); for study of reactn of C with eellulose see 
(12).l 

[C w'ith phenol yields (2) phenyl furoate, m.p. 41.5" (2).] 

[C with CeHfl + AlClg yields (13) (14) oe-furyl nhenyl ket4me [Beil. XVlI-348; X\lli- 
(186)1, b.p. 282-2^“; C with toluene + AlClj gives (80% yield (16)) o-fuiyl ]9-tol3d hetone, 
m.p. 41-42°, b.p. 180-183“ at 23 mm. (15).J 

[For study of reactn. of C with Ch (16) or Brs (17) see indie, refs.] 

C with pyridine in ether or C with Na or Ag furoate yidds (18) furotc anhydride, ndls. 
from elfl., m.p. 73° (18). 

G on hydrdysia (rate of reactn. even with boilg. aq. slower than BsCl (6)) yields furoie 
acid (1:0476), m.p. 133-134° (for the amide, anilide, p-toluidide, and other derivativm 
coiresp. to C see 1 :0475). 


8:8816 (1) Bogert, StuU. J. Am. (Them. Soc. 48, 252 (1026). (2) Baum, Ber. 17, 2061 (1004), 
(3) Geliswu, van Hooii, Ree. trov. chim. 48, 361 (1924). (4) Libs-Bodart, Ann. IM, 327 (1866); 
Compf. rend. 48, 393 (1856). (5) Reichstein, Morsman, /fdv. Chim. Acta 17, 1122 (1034). (6) 
Franldand, Aston, /. Chem. Soc. 78, 516-517 (1901). (7) iHartmaim, Dickey, Ifid. Eng- Ckm. 
88, 151>162 (1932). (8) Chavanne, Compf. rend. 184, 1439 (1902). (0) Meueer (to Dominlcm 
Rubber Co.). Cumdiaa 373,516, May 3, 1938; Cmf. 1888, II 3609; C.A. 88. 5003 (1038). (lO) 
Price, Chapin, Goldman, Krebs. Shafer. J. Am. Chem. Soc. 88. 1850 (1941). 

(11) Zanetti, /. Am. Chan. Sac. 47, 1452-1453 (1925). (12) Kobe, .Montonna, J. Am. Chan. 
Soe. 68, I68fr>l891 (1931). (13) Marquis, BvU. coc. chim. (3) 33 (1900); Ann. chim. (8) 

276-277 (1905). (14) Gilman, Hewlett, Iowa Stoic CoU. J. Sei. 4, 27-33 (1929); CatL 1881, 11 
1428; C.A. 84, 1640 (1930). (15) Borache, Leditache, Ann. 689, 110 (1037). (16) Hewlett, Imaa 
Stoic CoU. J. Sei. 8 , 439^5 (1932) ; Cent. IMS, I 942; C.A. 87, 979-980 (1933). (17) Bhaperd, 
Winalow, Johnaou, J. Am. Chem. Soe. 88, 2083-2090 (1930). (18) Baum, Ba. 84, 2606 (1001). 





mvmm sstonm a 


im 


8;«I16 rf;4^CBUmO-8^-DIMSTH1^^ CiEuCk MLM.IQ 
(];2-Didtlivo4,Mimetliylpm 


B^. 173-175” It T45 mm. (1| 21^-1.0359111 n? - 1.4480 (U 

58^9” It lamm. (1) 

[Fbr prepn. of C from lUyl chloride (3:7035) with 2-methylpropaiie (uobutane) + 
AlOs It -10” (13-15% yield aocompanied by 35^% yield of 5-ohloro^,3-dimethyi- 
pentane (3:8153)), or with ter-butyl cUoridp (3:7045) + AlCSa at —10” to -20”, see (1).] 
(C with iaobutine + AlGli gives (1) a miit, of products including ter-butyl chkride 
(3:7045), 5-ehloro-2j3-dimethylpentBiie (3:8163), etc.] 

C with Zn dust + ale. reacts only very slowly tmder reflux but in s.t. at 120” gives (45% 
yield il|) 4,4^methylpentene-l (1:8285), b.p. 71.8” (1). 

IiflKU ID flohmerlmg, J. Am. Chem. Soe. •?. 1438-1441 (1945). 

8:8517 METHYL v-CHLORO-n-BUTYRATB CtHACl Bell. 11-378 

CHt.CH|.CHs.COOCHa 

k 

B.P. 175-176” It 7M mm. (1) - 1.1368 (1) fS ^ 1.4334 (4) 

173-174” (2) 

173-174” It 743 mnL (3) iH? - 1.1894 (2) 

103-105” It 68 mm. (3) 

90” it 46 mm. (4) 

55-56” It 7 mm. (5) 

[For prepn. of 0 from T-chloro-n^Jutyromtiile with MeOH + HC2 (80% yield |4)} |2) 
see indie, i^s.; from r'methoxy-fi4)utyric add (3| by htg, with SOCli for 6 his. (86% yield 
(3)) or by htg. r-methoxy-n-butyryl chloride (84% yield (3)) Hf*r (3); from y-hydroxy-^ 
butyronitrile with MeOH + HCl see (5).] 

C on 48-hr. reflux with alo. KOH gives (67.5% yield <3)) y-butyrolactone (1:5070), 
b.p. 206”. 

[C refluxed 8 hrs. with Nal in acetone gives (3) methyl y-iodo^butyrate, b.p. 80-83” 
at 11 mm. (3); C with 4 moles MeMgQ in ether yields (4) 5-chloro-2-methylpentjmd-2.] 

C on hydrolysis by boilg. 6 hrs. with cone. HQ gives (32% yield (3|) y-ohloro-n^mtyriG 
add (3:0020) q.v. 

For the amide, anilide, p-tduidide, and other derivatives ooiresp. to C see y-ohIoro-4i- 
btttyrieadd (3:0020). 

Sf Mil (1) Henry. BvU. aead. toy. Bdo. (3) 16, 507-520 (1898) ; Cent. 1868, 11 273. (2) Henry, 
6ii5. me. ehun. (2) 46, 341 (1866). (3) Blicke, Wridit, Zienty, J. Am. Chm. Sob. a, 2489 (1941). 
|4> B. K. CsmpbeU, K. N. CsmpfaeU, J. Am. Chan. Soe. 68, 1376 (1938). |6) Palomaa. Ba. 7i, 
630 (1042). 


GHi 

<!si <!a da 



inr uqutDS imfi £ip<ui 

8:4wi« O0t^ 



U.lTB’rtTiTnm.n) Iff - 1.068(1) ii“ « 1.48668(1) 

OBy Kq.; inaol. aq.; boI. ale,, ether. 

[For prepn. of C from a-ehlon>-a4iie%|.4i4ra^yiw with EtOH + BU aee (l|.i 
for the ooimp. acid, a-chlora-a-inethyl-ii4)utyrie add see 3:8718. 

8:8118 (1) SflrvaiB, Aec. trail, ehim. 88, 60 (1M)1). 


CHi(CH.),.0=0 

dn 


C7H11OG1 


B8a.n-340 

a- 


8:0560 n-HEPTAB on. CHLORIDB 
(Enontboyl chloride) 

B.P. FJ>. 

175.8* at 100 mm. (1) -88.8* (1) 

175.0* (2) 

174-175* (3) 

77* at Uniffl. (4) 

74-75* at Umm. (5| 

50-01* at 11mm. (0) 

56* at 5 mm. (7) 


Iff - 0.05604 (1) 

Df - 0.06170 (1) 

Iff =■ 0.00645 (1) nit - 1.48447 (8) 
0.0660 (2) 


(For prepn. of C from heptanoio arid (enanthie add) (1:1140) with FQi (2) (51% ]d(U 
(8)), with PCls (75% yidd (1)), with FQi + ZnG^ (89% yield (8)), or with SOGli (yiiUl 
88.5% (6), 80% (B|) flee indie, refs.] 

[For reaefcn. of C with variouB higher alooholfl flee (B), with various apylureafl see (10), 
with VfljiillylainiDe see (11) (5}, with sodium n-heptylate to yield n-heptylic anhydride 
(1:1186), b.p.258^ Bee (1)<2)*] 

|C with AlCli + phenol yields (12) 48% o-(rwheptanoyl)phenol, b.p. 172-174“ at 20 am. 

(13) , 156-156* at 10 mm. (12), m.p. 24* (13), +B.B‘ (12), iff - 1.0110 (12), nfl * « 

l. 5200 (12) (phenylhydraaone, m.p. 01-02* (13), Bemioarbaaone, m.p. 102” (12)), and 41% 
p-(iv-heptanoyl)phenol, m.p. 98-^“ (13), 91-91.5” (12), b.p. 220” at 16 mm. (13) (aoetato, 

m. p. 46.6“ (12), benzoate, m.p. 96.5-97“ (12), 92-93“ (13)).] 

|& on wanning with NaNi in C«H| yirids (14) n-hexyl iaocyanate, b.p. 163^164“ (14}, 
and/or (15) riphexylamhie HCJI + 5r,5r'-di-n-httqrlurea, m.p. 58-69* (15}.] 

[C in ether treated with diazomethane as directed (7) yields l-chlorooctanGD0-2, b.p. 

91- 06" at 10 mm. (7).] 

C on hydrolyfliB yields n^heptanoio (enanthie) add (1 : 1140] q.v. (for the amine, anihde, 
p-toluidide, and other derivatives oorresp. to C see 1:1140). 

1:8111 (1) Deffet, BuB. soc. chim. Bdg. 40. 389**394 (1931). (2) Lumpen, Chan. te. 

92- 93 (1906). (3) Freundler, BvU. w. ehim. (3) 18, 833 (1895). (4) Krafit, Bo*. 18, 2987 
(1886). (5) Ford-Moore, PhilliiiB, Rn. (rav. chim. 68, 865 (1934). (6) Fiers-David, Kuitar, 
Hdt. CMm. Acia 86-89 (1939). (7) Sp&lh, Laroiu, Bar. 74, 699-603 (1941). (8) Clark, 
Bdl, Truna, Sae. Can. (3) 87, III 97-103 (1933). (9) Bothatein. Butt. aoc. cUm. (4) 
1106-1107 (1933). (10) Stoughton, J. Org, Chm. t, 514^521 (1938). 

(11) Ndaon, J. Am. Chm. Sac. 41, 3124 (1919). (12) Sandulafloo, Girard, Bull. roe. 

(4) 47, 1305-1310 (1930). (13) Coulthard, MardiBll, Fyman, /. Chm. Soc. 1811, 380-291. 

(14) Bdiroetor, Ber. 42, 3358 (1909). (15) Ndles, Ber. IS, 1346-1347 (1933). 



Siam 


raVIBION B, BECnON i 

im 

8tMH» tlHIL^imOBOCROTOHATB C,BACI 

BaLn-418 



CHi-C-H 

Ili-(1B9) 



ci-l;-ooocA 

Dr (895) 

BJP. 


B.P. (anM.) 


17B-17B” 

(1) 

85’ itaSmm. (3) a 1.1088 (8) 


175-177" 

(2) 

87-68' at 10 mm. (2) 

- 1.48808(8) 

176" at 760 nun 

1.(3) 

72' atUiiim.(B) Of - 1.108 (8) 


176" 

14) 

61° at 10 mm. (9) 1.102 (B) 


175-176” €01. 

(S) 

1-1133 16) 


175.0-175.5" 

(6) 


1.45378(0) 


1.1073 (01 

[5fl0 ako dhyl o-fAImnafNTotonate (3:9368).] 

[fat prepn. of C from o-chlorocratonic acid (3:2760) in EtOH with dry HG gu |4) 
(6) < 8 ) or with cone. HsS 04 (9) see indie, refs.; from a-chloroisocrotonic acid (3:1615) in 
EtOH with oonc. H 2 SO 4 at 100” (note iBomcrisation) see (D]; from the ethyl ester of the 
lower-melting (03”) a,^dichlorcMi-butyTic acid (3:1375) in EtOH with KGN (1 mde) for 
10 min. (75% yidd) see |3); from ethyl a,a,^trichloro-n-butyratc (3:6380) with Zn in 
moist ether ( 100 % yield) see ( 10 ); from a,a^-trichloro-n-butyraldehydc (butylchloral) 
(3:5910) U) BS hydrate (3) or cyanohydrin (3) in EtOH with KCN (2 moles) below 15” 
(85% yield (3)) see indie, refs.; from ethyl a-chloro-ct-vinylacetate |2) by isomerisation of 
^e double bond with NaOAc/AcOH under reflux 30-40 hrs. see ( 2 ).] 

|C with Al/Hg in ale. gives ( 11 ) crotonic acid (1 :0425)» m.p. 72”.] 

6 with diasomethane in dry ether does not react ( 12 ); however, upon addn. of a drop 
of water addition of CHiNi to unsatd. linkage takes place with elimination of HG (on 
distillation) yielding ( 12 ) ethyl 4-methylpyrBBole-3-(5)carboxylatc [Beil. XXV-117], 
m.p. 156-157” (12). 

(C with piperidine (3 moles) in abs. ale. stood 3 hrs. then neutralised, etc., (13) gives 
(by leactn. of 1 piperidine with the halogen and addition of a second molecule of piperidine 
to the unsatd. linkage (or vice versa)) (63% yield (13)) ethyl a,jB-di-piperidino-n4iutyrate, 
viscous oil, insol. aq., b.p. 181-163” at 14 mm.] 

I;6in (1) WsllBch, Ann, 171, 301 (18^4). (2) Rambaud, BvU. boc. chim. (5) 1. 1353-1354 
(1934). (3) Chattaway, Irving. J, Chm. 80c. im. 1043-1046. (4) Sarnow. Ann. 194, 101 
(1872). (5) Perkin, J. Chem. Soc, 95, 424 (18M). (6) Eisonlohr, Ber. U, 3208 (1011). (7) 
Roberts, J, Chim. Soc. 1998, 770. (8) von Auwers, Ber, 45, 2806 (1912). (9) von Auwers, Aim. 
m, 61 (1923). (ID) Michael, Sohulthess, J. prakt. Chem, (2) 41, 595 (1801). 

(11) WklioenuB. J. pr^^kL Chem. (2) 54, 59-60 (1896). |12) von Auwers, K5nig, Ann. 499, 31, 
41 (1032). (13) Roberts, J. CAem. Soc, 1188, 953-964. 



11» 


LiqinDS WITH 2^ < t.u a:Ml5-S;8M9' 


S.'BMS l,l4>ICBL0S0Hmin a 

CHi-i-OHi.1 


a c^ucii 


B.P. 


^ k 


176.4-177.4’ cw. tt TSli mm. (1) Iff . i,0431 (1) 

66.0-66.5’ It U mm. (2) 


BdL 1.146 
li- 
Ir- 


jnfM-fMm 


Di* - 1.0560 (2) nff - 14405 (2) 
DS - 1.0675 (1) 


B.P. M.P. 

177.8-178.6* nr. tt 76L8 mm. (1) 18.7* (1) 

Iff = 1.0450 (1) 


[For prepn. of 6 (pmumably mixt. of both diutereoiMmen) from hexadiene-l ,5 (bialljfl) 
(liBOiS) by flhaking with 5 voIr. cone. HCI for 120 hn. at room tempi (57% yield IC- 
companied by 23% S-chlorohexene-l (3:7665)) see (1); from 2,fiHlimethyltetrahydrQfuteii 
(Beil. XVII-14] on protracted treatment with HCI gas + ZnCl 2 (8% yield (3|) see (3).] 
[For aepn. of mao- from d,I-form by cooling to ->50** see (1).] 

[For behavior of C on treatment with AVIO aq. ale. KOH see (2).] 


1:8535 (1| Cortew, J. Am. Chan. Sac. 53, 1616- 1520 (1D30). (2) Tuhehenko, /. 0m. Chon. 
(rAS.iS.jR.) I. 1380-1388 (1930): C.A. 54. 1611 (1940). |3| jF^ied, Kloene, /. Am. Chan. Soc. 
«, 2601 (1041). 


3: 8538 BTHYL d,f-a-CHLORO-lSOVALmTE CtHiACI Bcdl. II- 81B 
(Ethyl flMshloro-d-methyl-nrbutyrale) CHa— CH— CH— CfXXiHs Di — 

ii 

BJ>. 177-170° It 7N mm. (1) iff^ - 1.061 (1) - 1.46051 (1) 

Oil with odor like peppnmiiit. 

[For prepa. of C from .Hiblaro-isovalcriG acid (3:0050) with EtOH + HiSO. ho (1): 
for fomm. from ethyl oHliuo-iBovalcrBte with HCI see (2).] 

I:8i» (1) Bervus, As. Inu. Mm. M, 54 (1901). (2) Curtiuia J- pnM. Ckm. (2) IM. 254 (1«80). 

3:8530 n^BUmCHLOROACETATE C|Hu0.a Bolin -168 

n-C«H,0.CO.CHia Ui— 

ni-(i66) 

B.P. 178.6-179° It 727 mm. (1) O?* - 1.0704 (4) 1^-1.4301 (4) 

17R7° (2) 

84° at SB mm. (3) 

Cblorleso mobile liq. with fnErant odor. — InsoL iq., misc. with ale. or ether (6). 

(For prepn. (97% yield (3)) from n-batyl_BlD. (1:6180) + chloroaoetio oe. (3:1670) 
we (3).] 

(For study of inseetieidal action of vapor of C see (6).] 

I:SIM (1) Gostus. Bteveni, J. Am. Chem. 5oe. 55, 384-385 (1933). (2) Cheng, Z. plgA. Gtai. 
B44, 307 (1034). (3) Liston, Deha, J. Am. Ckm. Soe. N, 1264-1265 (1938). (4) Bohiaabait, 
2. ph«ift.Ck«m. 4-172,228(1936). (5)Gdiring, Ruil.aoe.4iRi. (2) 44, 147 (1886). (8}Booik, 
Cotton, Ind. Rng. Chm. N, 512-514 (1028). 



SsMilB 


mmm b, sbcxson i im 

VjSSW mnZI'L CBLQBIDB 

(a^hkrotohioM: 

> — S-CRrfa BAV.I99 

AHShlarotdiiene) 


PrOWT) 

EP. 




FJ. 

ITEM* 

■t 

76011110. 

( 1 ) 

-37.5* 123) Bf - 1.08977 (24) 

1TV.8* 

■t 

760 nmt 

( 2 ) 

-39.0* (1) 1.08815 (28) 

179* car. 



(3) 

-89.9’ (24) 1.08699 (28) 

179* 

It 

749 mm. 

(4) 

-39.7° (7) Bj* - 1.09460 (24) 

17a6-170.0”it 

766 mm. 

(6| 

-41.9* (25) LlOO (29) 

17a5*-179” 




-43.9* (26) - 1.5868 (21) 

178.5" 

It 

704 mm. 

<71 

-48.0° (27) - L00943 (24) 

17aO-178.5' 

9 


< 8 ) 

rS, m 1.5801 (31) (32) 

177.5-178" 

at 

765 mm. 

(142) 

nl)'-*' - 1.5891 (83) 

177.0-177.5* ux. 

(9) 

Bi“- 1.1138 (30) 

175.9-178.8* 



| 2 B) 

- 1.5415 (80) 

175-175.9’ 

at 768.3 mm. 

( 10 ) 

- 1.10496 (24) 

174.0-175.8* 


(28) 

nj)* - 1.54184 (24) 

178° dM. 



( 11 ) 

BL - LOOO (34) 

178* 

at 

780 mm. 

( 12 ) 

nL - 1.5415 (34) 

141* 

at 

861 mm. 

(13) 


198* 

at 

163 mm. 

(13) 

to abo Note 2 . 

118* 

at 

ill mm. 

(13) 

Bee iJbo Note 3. 

100.9* 

at 

08 mm. 

(14) 

Note 1 . Despite an earlier report ( 1 ), C ia later 

103* 

at 

76.1 mm. 

(14) 

06-98* 

at 

68 mm. 

(15) 

(36) stated to decompose so readily on heating 

100* 

at 

69 mm. 

(13) 

that predse deto. of boiling point at 760 mm, is 

98.3* 

at 

47.6 mm. 

(14) 

impncticable. 

89.9* 

It 

40 mm. 

(14) 


88.0* 

at 86.64 mm. 

114) 


81.5-89* 

It 

88 mm. 

(16) 

Note 2. The pteeenoe of benzyl ale. (1:6480) 

81.8* 

at 86.74 mm. 

(14) 

lowers density; presence of HQ or of oxidation 

78.9* 

at 

88 . 1 mm. 

(14) 

products raises density (24|, 

78.9* 

at 

17 mm. 

(14) 


66-67* 

at 

16 mm. 

(17) 


70.4-70jr 

at 

15 mm. 

( 11 ) 

Note 3. Values of for mixtures of C with 

64.0-64.9* 

at 

12 mm. 

(18) 

benzol (di)chloride (3:6327) (for which * 

66* 

at 

11 mm. 

(13) 

1.5602) are linear with oomposition |31). 

61-09’ 

at 

11 mm. 

(19) 


63.0* 

at 

8.8 mm. 

(14) 


57-58* 

at 

B —9"- 

( 20 ) 


56-58* 

at 

M mm. 

( 21 ) 


51-n89* 

It 

4 9"W»- 

( 22 ) 



to a]io Note 1. 


[ito alM henul (di)eUoride (3:6327) and hentolHehlmde (3:6640).] 

CobrleBS liq. with penetrating odor; vapoi' of C is irritating to eyes. — Ineol. aq«, iroUtile 
with eteam. — InaoL cold cone. H 18 O 4 , but Boon leaete evdvmg HQ. C diaioLvei below 
*20” in equal voL pet. ether (35). 
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W BUy i ytt l w ic— Irtili C. 0+WiuM;fBb.pk«iid'«apqt{aM.nlalfaw'H»{M}.'- 
C -f ditotw <25). —C + K mOufttiiaiw tatlp.^ampa^m 

dKte IM (26). 

C w&h bmdMyria (1 ;019i) fam a taatiAKiS^ oust., b.p. 177.9* at 760 ima.» oontf. 
60wt. %C(37-«). — acid (1:1086) fomiB a Aui, b,p, lOOJt^ 
at 760 mm., contg. 35 wt. % C (38). — C with iaobulyrk aeid (1 : 1030) fcnma a ooiiitk4)OBgi 
mUt., b.p. 153.5” at 760 mm., ocmtg. 20 wt. % C (38). -- C with n^apnic oM (1:1180) 
fomiB a oout-boilg. mixt., b.p. 170.0” at 760 mm , oontg, 97 wt. % C (^). 

C vM. chlcroaeetic add (3 ; 1870) fomu a coiut.-boilg. mixt., b.p. 172” at 760 mm., eoiiti. 
72 wt. % C (38-b). —C with “ ct-dicUomftpdnn (l,3-didi]0roiHi>pancil-2} (3:8806) Ittfem 
a wiit.4)oilg. mixt., b.p. 168.9*' at 760 mm., eontg. 43 wt. % (2) 

FKEPAHATION OF C 

From booiooe. Tlie prepn. of C from beniene (1 ; 7400) by direot intioduotioii of As 
— CH|C1 group (ehloromethylatioii) has been mucli studied eepeeially in reoent ywi* 
Chloromethylation may be effected wiA paraformaldehyde (1:0^), forokalin (1:0145), 
chloromethyl methyl ether (3:7086), or 5if-(chloromethyl) ether (3:5245), eadi ia tbe 
prea. of ZnCb and frequently aJao of HCl gaa For a general review of the prooem of ohlon^ 
meAylation see (39) and subsequent articles (32) (40) (41). Various by-produeta of the 
reaction are formed, notably u,u'-dichlQro-p-xylene (3:2825) and dipheoyJitlBthiiie 
(1:7120). For study of further chloromethylation of C to various poly-fehloramethyl)^ 
tensenes see (41). 

[For prepn. of C from C«Hei (1:7400) by chloromethylation wiA paraformaldehyds 
(1 ;0080) + ZnQs + HC3 (yields: 80% (42), 73.5% (40), 70% (32), 36% (42)) (30), wiA 
foimalin (1 :0145) -f ZnCli + HQ (yieklB: 70.5% (40), 57% (44)) (45) (39) (48), or with 
chloromethyl methyl ether (3:7085) (40) (43) (46) (47) or 5ta-(chloromethyl) ether (3:6246) 
(40) (43) see indie, refs.] 

From toluene. [For prepn. of C from toluene (1:7405) by ohlorinatioa wiA SOiQi 
in pres, of dibenzoyl peroxide (75-80% yield (15)), wiA SOtCla (for study of effect of 
catalysts see (83) (84)) below 130” (49) (50), with SOiCli in pres, of acetyl chloride (51), 
with Gli (52) (53) (for study of catalysie see (86)) in vapor phase (54) (56) (61) in 
(56) (57) (58) (59) (60) (62), with Cls in pres, of Pb + PC1| (63), with NOCl at 150” (64) or 
350” (66), with NCJi (66), or with for-butyl hypochlonte (3:7165) (62% yield (67)) see 
indio. refs.) 

From benzyl ilcohdL [For prepn. of C from benzyl alcohol (1:6480) with HC3 gas (0^, 
wiA cone. aq. HGl at 60” (70-100% yield (69)) (70) in CbHi (study of kinetics at 60* (71)), 
wiA oonc. HCl + ZnQ, in cold (100% yield (72)), wiA FCh + ZnCb (60% yield (72)), 
wiA SOCls (100% yield (73)) in CA (85% yield (72)) or in iV^,^r-dimethylanil]ne (26% 
yield (72)), or wiA AlCb in pet. eth. above 40” (74) see indie, refs.] 

Ftom oAer mlBcellsneona sources. (For formn. of C from benzyl ehlorotormate (3 : 9665} 
on htg. (75) (76), from benzyl benzoate (1 :4422) with 5 moles S02C12 (77), from dibeniyl 
eAer (1:7640) or other benzyl ethers with PCh (78), from dibenzyl disul^e wiA exoesa 
SO|Cl| in CA at 37-39” (79), from beniykniine wiA NOCl in ether at -15” (80) or 
with oguo regia (81), or from tetrabenzylhydraziiie wiA cono. HCl on htg. (82) see indie, 
refs.) 

CHEMICAL BEHAVIOR OF C 

Dctenrinattai of fi. Many methods for detn. of C have been employed and no eam|dete 
Dating oan be given here; the fbUowing examples, however, may be helpful. (For disia. of 
C by boOg. with alo. AgNOi and weigjhing pptd. AgQl see (85) of. (83); for detn, of 6 in 
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CA by addn. of now oUiidird AgNOa in iaoiiropyl alo., htg. amnl IuBm and < 
AgNOi titrated with atandaid aq. NaCl see (71); for methods of detn. of C in pm. of 
benial (di)ohloiide (3:6327) or bmotriohloride (3:6540) see ( 66 ) |87).] « 

Pyndytfi of [C on boiling (34| ( 88 ) gradually dec. with evobi. of HCl. — C om 
glowing Pt wire gives (80) (90) much stilbene (1 ; 7250) aocompanied ( 01 ) by small amounta 
of toluene (1 : 7405) ^ dibeniyl (1:7140).] 

ReriniOcatioD of C. C under the influence of various catalysts condenses with itself 
evolving HCl and yielding a material d composition (CrHo)^; this material is often (though 
inconreetly) designated as polymeric C. Because of the indefinite character of the product 
and the vduminous and diffuse character of the literature, no exhaustive review will here 
be attempted. However, for extensive reviews of this reaction see (92) (93); fgr studies 
of catalysts for this of reaction see also (94) (95) (06) (97). 

Reduction d C. [C adth H 2 in pres, of Pd/BaCO| (98) or Ni (99) in ale. KOH loses all 
its halogen as HCl (use in quant, detn.), but the corresp. org. reduction prod, has not 
been characterised. — C with Ha in pres, of colloidal Pd in ale. gives (76% yield ( 100 )) 
toluene (1 : 7405). — C with £tOH +^Zn dust on boilg. gives ( 101 ) cf. ( 102 ) toluene (1 : 7405] 
4* bensyl ethyl ether (1:7630). — G in £tOH/KOH with hydrasine hydrate in pres, of 
M bailed for 1 hr. gives (29% yield (103)) dibenzyl (1 : 7149); note that in cone. soln. only 
traces of dibenzyl are formed (103) cf. (104) and the principal prod, is iV,iV-dibenayl- 
hydrazine (Beil. XV-533, XVr(164)] accompanied by some benzyl ethyl ether (1 :7530).l 
Oiidatictt of C. C upon oxidn. yields cither benzoic acid or bcnzaldehyde acoording 
to cuoumstances. 

|C with air at 160" over Ni oat. (105), with C 2 in u.v. light (106), or with CrOa/HiSOi at 
95-98" for 1 3^ hrs. (note that / 3 -chlorocthyllicnzcne (3 ; 8712) is stalile under these conditions 
(107)) cf. (53), gives benzoic acid (1:0715). — C with cone. aq. alk. at 250-280” and at 
300-500 Ib./sq. in. press, gives (80-90% yield (108)) lienzoic acid (1 :0715).] 

[C with equimolal amt. Se 02 refluxed without solv. for 3 hn. (109), with Cr 02 Cl 2 followed 
by aq. (110), with hot very dil. HNOa ( 111 ) ( 112 ), with hot 14% aq. Pb(N 03)2 ( 111 ), with 
boilg. aq. Ca(NOi )3 (112), with boilg. aq. Na 2 Cr 207 4 Na 2 COif (113), with boilg. aq. or ale. 
hexame^ylenetetramine (114) (115), with air at 160° over Ni cat. (105), or ariifa steam 4 
air at 360-480° over V 2 OB on pumice (116) (117) gives benzaldebyde (1:0195); naturally 
any over-oxidn. gives also some benzoic acid (1:0715).] 

INote tliat auto-ignition temp, of C on Pt in air at ord. press, is 627° (118).] 
SnbstittttioD of C. ChlmnaHon. |C with NOCl at 150° gives (04) benzal (di]ohloride 
(3:6327). — C with aq. PI 1 CI 4 . 2 NH 4 CI on boilg. gives (119) benzal (di)chloride (3:6327) 4 
benaotriohloride ( 3 : 6 ^). — C with CI 2 in pres, of fa at 30-40” gives ( 120 ) cf. ( 121 ) both 
iKhlorobenzyl chloride (3:6400) and p-chlorobenzyl chloride (3:0220). — Note that C 
with Qz in sunlight ( 122 ) undergoes both substitution and addition and that only isolatable 
prod, was benzol (di)chloride hexachloride, m.p. 153”.] 

Bromination, 1C with Br^ at 100” gives (123) cf, (124) a mixt. of benzyl bromide, benzal 
chlorobromide, and benza] (di) bromide. — C with Brz 4 BeBr 2 in ether gives (125) p- 
bromobenzyl bromide. — C with Bn in pres, of fa gives (126) (127) a mixt. of p-bromobensyl 
bromide and p-bromobcnzyl chloride.] 

Sulfimalion. [Presumably because of facile hydrolysis or resinification of C with oonc. 
H|S 04 i its direct sulfonation has not been reported. However, peulfobenzyl chloride 
(w-ohlorotduene-p«ulfonic acid) [Beil. XIi-(30)] has been prepd. (e.g., (128) (129)) from 
sodium salt of p-toluenesulfonic acid by chlorination.] 

C on moDonitratiott gives a mixt. of o-nitrobenzyl chloride [Beil, y-327, 
Vi-{ie 2 ), Vj-(262)], ili.p. 4Sh5(r (130), 49.5° (17), 48-48.5° (131), 48-49° (132), 47.9° 
(133) (143), liHiitrQbenzyl chloride [Bed. V-329, Vi-(163), Vr(252)l, m.p. 45-46^ (130), 
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45.r (17) (Ul) (134), 44.9- (143), 44.8* (183), and cUoride |B«L 

Vr(19a), Vr(263)l cryrt. from alo., m.p. 72.5“ (17) (131) (134), 72.4- (138), 71-72“ (130), 
71.06“ (143), 71" (63). [Far aarikr studies of this mononitntkn of C see (S) (136) (U 6 ) 

(137) (138) (130) and especially (140). — Subaequent stodieB of this monomtitttiim have 
been primarily oonoerned with the proportioii of isomeni; e.g., G on moDonitratiim wift 
coAc. HNOi in aeetio anhydride gives (133) 40.0% o-, 4.2% inp, and &L^% p-nitrobeniyl 
ohloiides (ef. (141) (142) (144)). — For tbennal anal, of various misitureB of thne 
nitrobensyl chlorides see (133) (143). ^ For study of rate of nitration of C in mtrobenasne 
adln. at 16-18“ see (145). Note that p-nitrobenayl chloride is a useful reagent for ohaiaoter* 
iaation of organic acids by conversion to the eorresp. p-nitrobensyl esten (146) (147); for 
transformation of p-nitrobensyl chloride to p-nitrobensyl bromide in ale. NaBr see (147) of. 
(148).] 

IDireet polynitration of C has not been reported; however, p^iitrobensyl on 

further nitration with HNOB/H 2 SO 4 aa directed (149) (150) gives 2,4-dmitrobeiuy] chloric 
[Beil. V-344, Va-(263)], this, from ether, m.p. 34“ (150), 33-34“ |140). No other dinitiih 
benzyl chlorides and no trinitrobensyl chloridGs have been reported.] 

Hjrdnlyus of C. G on hydrolysis by various means gives benzyl ^cohol (1 :64B(y) and 
HCl. 

[C with aq.’on protracted boilg. (151) ( 86 ) in sunlight (164), with steam + eat. at 66 fr>- 
860“ (155) cf. (156), with boilg. aq. K 2 COa (157) or alk.-earth carbonates at elev. temps. 
(158) (150), with hot aq. suspension of FbO (111), with boilg. aq. NbbGOi, NaOH, or their 
mixt. (160) (161), or with anhydrous fOTmic acid (162) gives benzyl alcohol (1:6480).— 
For atudies on kinetics of hydrolysis of C in aq. (163) (169), in 95% EtOH at 30“ and 40” 
(164) (165), in 50% acetone at 60“ (166) cf. (167) (168) (170) (17), in dioxane (22), or in 
formic acid (170) see indie, refs.] 

' Bebaviob or G wits Otheb Inorganic Bxactanib 

With alkali milfliydiatei. [G with ale. KSH (171) (172) or aq. NaSH (173) (174) |176) 
gives (75% yield (172|) bensyl mercaptan [Beil. Vl-463, Vli-(224), Vlr(427)], b.p. 104^ 
195“ (171), 99“ at 32 mm. (176), 75.8^76.2“ at 10 mm. (11), » 0.8097 (176), nif - 

l. 5729 (176) (eorresp. benzcAte, OLp. 30“ (177), 3.5-diiutrobenzoBte, m.p. 119-120“ (177), 
reaction prod, with 3-nitrophthalic anhydride, m.p. 136-137° (177), 2,4-dinitarqphenyi 
thioether, m.p. 182.5“ cor. |185)). Note that benzyl mercaptan with isotopic sulfur has 
been prepared |178) from G via conversion to RMgCl and reaction with S^.] 

With alkali sulfides. |G with ale. Ks5 (171) or ale. NagS (179) givea (83% yield (179)) 
dibensyl aulfide [Beil. VI-455, yii-(225), Vlr(429}], this, from ether, CHCh, pr ale., m.p. 
49-50“ (180), 49“ (171) (179) (181) (eorresp. sulfoxide [Beil. V1456, VIi-(226), VIr(429)], 

m. p. 135“ (182), 133-134.6“ (183), 132-133“ (179); eorresp. sulfone [Beil. VI456, VIi.(226), 
VIr(430)], m.p. 151“ (184), 149.5-151“ (183), 149.5-150“ (179)).] 

With ilkali polysulfideB. |G with ale. NasS.9H^ + S (186) (189) ip C«He (187) cf. (188) 
gives dibensyl disulfide [BeU. Vl-465, Vl]-(229), VIr(437]], m.p. 74“ (189), 72“ (190), 
71-72“ (191), 70“ (186) (enrresp. disulfoxide [Beil. VI<466, VIi-(230), Vlr(438)], m.p. 108“ 
(190) (192) cf. (200) (201) (210)).] 

WUh salts of vaxiona sulfur icidi. [G with cone. aq. KsSOi (194) ef. (196) or NasSOi 
1195) in aq. ale. at 37“ (197) (for study of rate at 40“ see (16)) or at 100-200“ under press. 
(98% yield (198)), or C with aq. NagSOr/NaOH on boilg. (80% yield (199)) (192), gives 
eorresp. salt of t^uene-o-sulfonic acid (benzylsulfonic acid) [Beil. XI-116, Xli-(32}|; for 
dimoiphiam of Na salt see (200) (enrreap. sulfonyl chloride, m.p. 9(2-03“ (201) (202), 92“ 
(208); enneap. amide, m.p. 105“ (203) (192), 104r-l06“ (109), 102“ (204); ocReap. mtfbli 
eater, m.p. 61-40“ (205)).] 
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Btii []M. yi439, Vli-(2d0)] (oarreap. quaterDiry nHi vii.i btfuylnUmetlQ'Htoy^ 
wmoniiim Mencylti^oBulfato, from netotheiii of beniylrdiiiiethyli-plieiiyl-^^ 
flUoiido with lodnim 5-beiuyltfaioaulfate, hai m.p. 104” (20S»i] 

With lalti of olhor inorgi^ ocida. [C with Nil m aoetone (211) (212) or abi. MoQH 
(213), or 0 with K1 in aoetone (214) or EtOH (216), gLvei (00% yield ( 211 )) beniyi iodido 
[Beil. V-ai4, Vi-(167), Vs-(241)], in.p. 24” ( 211 ) | 212 ), 27-00” (213), b.p. 07-08” at 11 vm. 
(21ft)j 03” at 10 mm. (214). — For study of rate of reaction of C with KI in aoetone at 25* 
( 10 ) (20), 30” ( 10 ), and 50” ( 10 ), or with Nal or Lil in aoetone at 25” or 30” ( 10 ), see indie, 
refs.] 

|C with powdered AaNOi in dry ether 20 hrs. in oold, then at 70-75” for 5 hn., gives 
(84% yield ( 210 )) ( 220 ) benzyl nitrate [Beil. Vl-430], explosive liquid, b.p. 106” at 20 mm. 
019), 100-101” at 18 mm. ( 21 ), 43” at 0.6 mm. (220). — For study d kinetics of reaction 
of C with solid AgNOi ( 221 ) in pres, of inert diluents such as dry ether, CHCli, and GCI 4 
( 222 ) see indie, refs.; for study of kinetiis of reaction of C with Hg(NOt )2 in aq. diozane 
see ( 21 ).] 

[C with AgNOi (223) (224) (231) or better mercurous nitrate (225) gives id-nitrotoluene 
(phenylnitromethane) [Beil. V-325. Vi-(161)i V2-(249)], b.p. 225-227” dec. (226) (227) cf. 
(228), 141-142” si. dec. at 35 mm. (226), 135” at 25 mm. (220), 118-119” at 16 mm. (230), 
110” at 8 mm. (231), 90-02” at 3 mm. (232); » 1.1540 (233), Df - 1.1508 (226); 

■> 1.5285 (233), no * 1.5323 (226); note, however, that piienylnitromethane is best 
pii^.‘in a different way, vis., from benzyl cyanide with methyl nitrate and ale./NaOEt 
(50^% yield (232)). * Note that the isomeric benzyl nitrile [Beil. VI430), unstable oil, 
b.p. 80^1” at 35 mm. (234), has been reported from benzyl alcohol (1:6480) with aq. 
NaNO^ + HaSOi (234).] 

[C with NaNa in ale. refluxed 6 hrs. gives (90% yield (234)) cj-azidotoluene (benzyl azide) 
[B^. ¥>^350, yr(174), Vr (274)], oil, insol. aq. and volatile with either steam or ether, b.p. 
108” at 23 mm. (235), 82.5” at 16.5 mm. (234), 74” cor. at 11 mm. (236); - 1.0655 

(237); » 1.53414 (237).] 

[For behavior of C with metallic cyanides see below under organic acids.] 

ammonia, C with ammonia under various circumstances (see below) givH one 
(or more) of the following amines. 

Bsnipiamine [Beil Xll-1013, Xllr(445)], liq. with faint characteristic odor, miso. with 
aq. ale. ether: b.p. 184.5” cor. at 760 mm. (238), 184-186” cor. at 745 mm. (239), 184” at 
767 mm. (240), 182” at 749 mm. (226), 181.5-182” at 740 mm. (241), 00” at 12 mm. (242); 

- 0.0812 (243), 2^ - 0.0822 (244); - 1.5t015 (226), - 1.54406 (244) 

(nonesp. S.HC 1 , m.p. 255.5-258” (245), 255-256” rap. hig. (226), 253” (246); fi.PkOH, 
m.p. 105-199” (247), 194” (248); a.3,5diiutax)benzoic acid, m.p. 210.0” cor. (249); fi.2,4* 
diiiitrobenioic acid, m.p. 199.1-200.1” cor. (513); ^.p-toluenesulfonic acid, m.p. 180.5- 
ISIJST vuc. (250), 180” (251)). — Dibentulamine [Ml XII-IOSS, XIIi-(463)l, oil, insol aq., 
ew, sol. ale., ether; b.p. >300” dec. (252), 208-27rcor, at 250 mm, (238), 218^-220” at 60 mm, 
(2^), 215” d: 1” at 39 mm. (254), 186” at 19 mm, (255), 172” at 14 mm, (256); f.p. -25.6” 
(254); Bf - 1.024 (255), 1.019 (257); - 1.0266 (244); - 1.57432 (244) (oomip. 

m.p. 256” (252), 255.5” (258); S.p-toluene 8 ulfonie acid, m.p. 156.5-158.5” 11 , 0 . (250)). 
- THbmuifiamwe [Beil. XIl-1038, XIlr(454)], solid, m.p. 92” (250) (260), 91” (256) (261) 

(262) ; b.p. 215-222” at 14 mm. (266), 230” at 13 mm. (259) (oomsp. m.p. 227-228” 

(263) , 221” (261); fi.p-toluenesulfonic add, m.p. 200.0-202.5” u.c. (250)). 

(Fbr fonnn. of miicta. of benzylamine, dibwjlanmie, and tribensylamine tproperties 
pneeding paragraph) from reaction of C with aq. N1M)H at 90* for B days (964) 
or at 126” and 8 atm. press. (266) in pres, of cat. (266); from reaction dfC irith ale. N^on 
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Mdg. aBWildiji CU8) 0tt) m}<n iiifli. il W) 4i»7), with l^a te cnnm, tMi. 
piimlmi.t Mi noMor IB im. (271), wHb NBifor Mbn. {W, or with 5 aRdw if. 
(NH4 )i 00| for M hn. at 85-110' (150) Bee Indfe, xob.] 

IFor fcma. of beuylanine from leacticm of C with K i^thafimidB at 170-180' fdBofred^ 
1^ bydrolyuB of the J74)eiU3F]phthalimide (see below under O’b) withlmiig. HClatM" 
for 2 hn. (272) of. (273) (274), with ailver oyanate followed by hydrotyeu with MM * 
(275) (276) d. (268) (277), with Boetamide foAowed by hydrolyea with ale. KQH (278), or 
with hexaiDsthyleitttetraiiime followed by hydrolysiB with ale. HGl (270) eee indie, i^.) 

(For fomm. of tribeiiBylaiaiiie from reaotkm of C with NaNHi at 120* fer 24 to. eae 
(261) (280).] 

With hyibuylamiae. [C with NH 2 OH.HGI -f NatCOi in aq. ale. under reflux niw 
(281) (282) (283) (284) i^^iiT-dibeniylbydroxyliunine [Beil. XV40, XVi-0)], n^p. 124‘ 
(284b 128-124” (285), 123' (281); note that the isomerio 0,J^-dibensylhydinagrlaiBine 
(Befl. XV-21], oil, b.p. 145-146” at 3 mm. (286), is obtd. indirectly. — 0 with a oet ff we 
refluxed in 75% AoOH gives (287) (as the hydrochloride) iV-bensylhydroiylaiitiBe (Beil* 
XV-17, XVi-(8)], m.p. 57' (288), 56-58” (280) (B.HCI, m.p. 110” (288)). - Varioitt other 
bensylated hydroxyhunines cannot be duoufised here.] 

'With hydnxine. (C with ale. 50% hydraxine hydrate under reflux gives (200) N^ff^ 
dibenzyJhydraxine [Beil. XV-53d, XVi-(164)], m.p. 65” (&.HC1, m.p. 202' (202), 200” (200)); 
note that the isomeric i^piV'-dibenzylbydrazine [Beil. XV*^34, XVi-(166)], m.p. 47' (201) 
m.p. 225” (293)), is prepd. indirectly. — Various other bensylated hydtailiMB 
cannot be discussed here.] 

Tilth metsls. ^Sodium. [C with Na at 30' on stdg. gives (294) encrustation of NaCHf.-* 
[BeiL XV1 l-( 589)]; the solid is wine red within 5 hn , r^-violet in 12 hn., bhie- 
violet in 36 hn-, and finally blue-black; and the sodium benzyl can be isolated as a hhie- 
violet solid stable in air (204). — C with Na at 100' (295) in a mixt. of C|H| and tdlueiie 
(296) or in toluene (297) gives dibenzyl (1 : 7149). — C with Na in liq. NH| loees its halogBH 
quantitatively (208) giving (50% yield (290)) dibenzyl (1:7149) accompanied by tolufiBC 
and other piquets. — For study of free benzyl radical from G with Na vapor in hdium 
see (302).] 

[C with Cu powder in s.t. at 150-160” for 12 hn. (300), or C with A1 powder (pretreated 
with Hi at 500”) refluxed at 200” for 1 hr. (301), gives (60% yield (301)) dibenzyl (1 -.7149).] 
[C as vapor passed over htd. Mg gives (303) magnesium slly^ wfai^ 
with aq. yields methylaoetylene allylene ").] 

[C with Mg in diy ether gives (304) (305) (306) CsHB.CHiMgCl: for study of optimum 
condhions (311) giving yields of 94.28% (307), 93.2% (308), 91.0-94.1% (309), 90.7-91.2% 
(310) see indie, refs.; for study of effect of nature of Mg (312), of use of ether/hydnoarbon 
mixta, as solvent (313), of stability toward long boilg. in ether or ether/benaene' (314) 
see indie, refs. ; for further examples of praictical prepn. of GsHi-CHiMgCl see (815) (316). 
Note that some dibenzyl (1:7140) (e.g.,9.4%(317))Baddi-p-tolyl (4,4'-diiiieihylbi|ihBnyi) 
(318) ate also fonned and the yield of dibenzyl is greatly increased in pres, of cat. sui^ as 
CuCli, HgBrt, FeCb, FeBrs (319), or MoGls (320).] 

\ An exhaustive treatment of the behavior of CsHs-CHiMgCl (hereafter called RMgC3) ia 
far beyond the scope of this book, but the following examples will be useful and wiB serve 
as lead leferenoes; for further ezamples see Beil. XVI-939, XVli-(554) and subaequeut 
literature. 

DRMga with 0| ^ (80% yield (321)) cf. (322) beuyl akmhol (1:0480). -BlfgC» 
(1 mole) pm (84% yield (323)) (324) (325) C.Il,CH,HgC9, m.p. 104° (323) (824) (S2B)» 
hut exnem RM^ with HgCh pvee (320) (325) (327) dibauy] meromy, m.p. Ill* (32(9. — 
fiUgCH with SbClb gim (328) tribeuyktilbeDe, m.p. 107-108°. — RM^ with GtNtCi 
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gives (sridda: 92% |32fl)j 86% |212» benxylAmine (for conatAiita see ibove undir behavior 
of with NHa) aa hydrocfaMde; RMgCJ with BrNHi gives (63% yield (330)) beiuyl- 
asune. — RM^l witli NCb givea (331) both beniylamine (32% yield) and dibeniylaoiiiie 
(7% yield). * RMgQ with SiFi gives (336) (CtH^CH2)il^, m.p. n", amminuiied by 
aome (CeHi.CHi)48i| m.p. 127.5°; Uie latter k aho obtd. (20.7% yield (337)) from RMgCI 
withNaeSiF..] 

RMgCl with organic rcactanta frequently (but not invariably) leads to pmdueta derived 
from o^lyl MgCl and/or p-tolyl MgCl: for reviews on and atudiea of this rearr. of RMgCI 
aee (332) (333) (334) (335). — RMgCI showa little if any tendency to act aa a reducing 
agent in Grignard additions; for review of reducing action of many Grignard reagents 
(including C|H5.CH2MgCl) see (338). 

[RMgCI with CO at 120° under press, ipves (60% yield (339)) 1,3-diphenylpropene-I 
[BeU. Vr(310), Vi- (552)]. - RMgCI with CO2 gives (yields: 75-76% (310), 62.7% 
(335), 60% (340), 51% (318), 40% (333)) phenylacetic acid (1:0665).] 

(RJiilgCl with trioxymethylene gives (50-55% yield (341)) (342) (343) o-tolylcarbinol 
(1:5922) (ftofe rearr.), but RMgCI uith acetaldehyde (as paraldehyde) gives (343) (335) 
the expected benzyl-methyl-carbinol [Beil. VI-503, VIi-(251), Vlr (472)). — RMgCI with 
benaaldehyde gives according to conditions various prods, including benzyl-phenyl-carbinol 
(1:5058) (78% yield (344)) (345) (346), stilbene (1:7250) (25-35% yield (316)), and 
other products.] 

(RMgBr with acetone gives (347) (343) benzyl-dimcthyl-carbinol (1:5910). — RMgCI 
gives with diphenylketone (85% yield (349)) (348) benzyl-diphenyl-carbinol (Beil. VI-721, 
Vlr(354), VIsh(696)] easily dehydrated to (54-59% overall yield (316)) a,a,|Sf-triphenyl- 
eUiylene [Beil V-722, Vr(355), Vr(630)].l 

[RMgCI with ClCHgOCHg (3:7085) according to circumgtances gives either or both the 
'‘normal ’’prod. (350) (351) methyl /S-phcnylethyl ether [Beil. VI-479, Vfi-(238), Vlr (449)] 
and the "abnormal” prod. (352) (353) metiiyl o-toJylcarbinyl ether [Beil. Vl-484). — * 
RMgCI with CICH2O.CH2CH3 (3:7195) according to ciicumstances gives either or botli 
the " norina] ” prod. (354) ethyl jS-phenylethyl ether [Beil. Vli-(4.50)] or Ihe "abnormal ” 
products (352) (332) ethyl o-tolyl ether [Beil Vl*484] and ethyl />-tolyl tdher [Beil. VI498|.| 
[RMgCI with methyl cliloroformate (3:5075) gi\^ some "abnormal” prod. (333).— 
RMgCI with ethyl chloroformate (3 ; 7295) gim not only the " normal ” tribenzylcarbinol 
[BeU. VI-723, VIi-(356)] (355) and ethyl phenylacetato (1:3872) but also "abnormal” 
products (332) (333).] 

[RMgCI with acetyl chloride (3:7065) gives (yields: 24% (333), 18% (335)) (332) the 
" abnonnal ” product, methyl o-tolyl ketone (o-methylacetophcnone) (1 : 5224). — RMgCI 
with benaoyl chloride (3:62^) gives (333) the " abnormal ” product, phenyl o-tolyl ketone 
(BeU. VII438, VIli-(234)].] 

(RMgCI with benzcnesulfonyl chloride gives (356) (357) benzyl phenyl sulfone [BeU. 
VI456, Vlr(428)l (2.9% yield (356)) cf. (357) and C (60% yield (350)).] 

RMgCI with alkyl p-toluonesulfonates gives hydrocarbons. — [E.g., RMgCI with 
methyl p-toluenesulfonatc gives (40.9% yield (358)) ethylbenzene. (1:7410), with ethyl 
p-toluenesulfonate (358) or diethyl sulfate (359) gives (yields: 100% (350), 38.3% (368)) 
n-propylbenzene (1:7450), with n-propyl p-toIuenesulfonate. gives (36.6% yield (868|) 
n-butylbenzene (1:7515), with n-butyl p-tolucnesulfonate gives (yields: 67% (361), 60- 
59% (300), 24.6% (358)) n-amylbenzcne (1:7549). — RMgCI with y-chlcro^propyl p* 
tohienesulfcinate gives (42-507o yield (362)) iiHdi]ciro-n4>utylbenzene (4-phenyl-fi^utyl 
chloride) (BeU. Vr(201),Vr(317)l.] 
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Whh hjdnwubau. C with beuew (1:7400) bpiM. of wUe^TMriedooiKhQriiicgilik 
ghm diphenybietlMiH) (1:7120), frequently nocompanied by »dilMQiyIbeBniie (BtiL 
V*710, V|-(351), Vf (021)], m.p. 78-79', and by p-dibeniylbenam [BejL V-711, Vi>(W), 
Vr (621)1, in.p. 80°. — lE.g., C with benaene (1:7400) in pne. of Zn dust (80S) (809), Oc 
powder (304), uranium duet at 100° for 4 hn. (365), A1 powder (pidmrted in at 5^ 
(301), Ti (303), Al/Hg (366) (307), A1 + HgCl, (368), A1 + HQ (868), AlCb (309) (320), 
AlClt/nitrobeiunie opd. at 30° (372), NaQ.AlCli at 15-20° (873), BeCb at 100° for 0 hn, 
(374), TiCU (376), ZrCU (376), SnCb/diethyl etherate (377), TICli (378), inm pyrltn (97), 
AgiSOr (379), bUvbt methionate (neuljai eilver salt of mathanaHMiilf iiiiiin aeid) (379), 
FA (380), or HF in Cu bomb at 100° for 16 iua. (381) givea (yiehb: 00-63% (308), 00% 
(372) (374), 56% (381), 52% (373), 40.6-52.5% (366), 40% (365), 38% (301), 36% (375), 
30% (370), 22% (363)) diphonylmethane (1:7120).] 

[C with toluene (1 :7405) in pres, of Zn dust (382) cf. (383) (384), Ti (303), AlCIt (300) 
(370) of. (385) (386) (371), Al/Hg (367), FeCls rd86) (386), BeCI, at 110-125' (374), at 
MoMgl (387) givee p-bemyltohicne IBeil. V..607, Vi-(28e), V«-(511)], b.p. 279'.] 

[C with m-3iylene (1 ; 7420) in pm. of Zn duet (368), fin^ divided Cu (380), at BeCb at 
130-140° (374) givee (73.6% yield (384)) phenyl-m-xylyl-methane [Bed. V-OIS, rr(288), 
Vb-( 518)], b.p. 295-296° cor. (388) (380).] 

(6 aith meeitylene (1 : 7455) refluxed 00 hrs. without cat. (391), or in prea. of AlCb (300) 
at 98-100°, or BeCb at 140-160° (374), givee (78% yield (374)) benzylmeeitylene (phenyl- 
2,4,0-trimethylpliPnyl-methane) [Beil. V.619], m.p. 3b-37° (390), 36° (374).] 

[C with biphenyl (1 : 7175) refluxed 8 hie. without eat. (391), nr in pree. of Zn ihat at 
100° (392), or of Ti (303) givee 4-benxylbiphcnyl (BeU. V-708, Vr(618)], m.p. 86° (392) 
(391).] 

[C with naphthalene (1 :7200) refluxed 3 hn. without cat. (391), or in pree. of Zn dut 
(394) (395), ZnCb (396) at not over 125° (397), AlCb (396) (398), Ti (393), or PgOi at 200* 
(380) givee mainly l-benz}'lnaphthaJcnc [&il. V-689, V|-(341), Vi-(604)], m.p. 50° (eoRop. 
picric aeid addn. cpd., m.p. 100-101° (396) (400)), oceiunpBnied by some Z-benaylmqrhtba- 
lone (Beil. V-090], m.p. 5^55.5° (398), 55.5° (399) (correep. picric aeid addn. cpd., m.p. 93* 
(396) (400)). — Note that using ZnCb little 24wnzylnaphthalenc ia formed (398); abo that 


polybenxylation may occur (390).] 

7711)1 alcohols (or alcoholatea). |C wnth MeOH/KOH (401) or with MeOH/NaOMe 
(403) in a.t. at 120° (402) gives bciusyl methyl ether (1:7475), b.p. 170-171° ear. (403), 
170.5° cor. at 760 mm. (3), 170-171° at 759 mm. (377), 170.2-172.2° at 760 mm. (404); 

- 0.9745 (405), 0.9594 (403), DP = 0.0649 (403); ng - 1.4983 (403), nS - 1J081 
(406), 1.6008 (403) (oorresp. picrate. m.p. 115-116° u.c. (406)). — C with WM/KOB. 
(401), EtOH/NaOEt (4D3) (377) (407), EtOH/liOEt (407), or KOEt/liq. NHs (408) 


gives (yields: 81% (408), 63-77% (407)) hcneyl ^thyl ether (1:7530); b.p. 184.7-185.2° at 
761 mm. (377), 184-186° cor. (403); = 0.9446 (403), flf = 0.9490 (409), a0478 (403); 

nS ■ 1.4934 (403), tig - 1.4958 (403), 1.4965 (409). — For atudiea of rate of reaction of 
C with BtOH (410) (411) or with EtOH/NaOBt (412) ace indie, refs.] 

[C with n-PKlH/NaO-n-Pr gives (90-93% yield (413) (M3)) benayl n-propyl ^ 
(Beil. VH31, VI|-(219), VIr(410)j, b.p. 200-202° eor. (403), 68° at 9 mm. (413); 14* • 
0.9480 (403), * 0.9636 (40.3) cf. (413); n|f » 1.4932 (403), nff - 1.4953 (403), 1.4906 

(413); for etudy of rate at 50.6* see (414). — C with iao-PiOH/NaOiaoPr givee (403) 
benayl isopropyl etlicr, b.p. 192-194° eor.; dJ* = 0.9403, dP = 0.9457; n™ “ 1AB20, 

- 1.4900 (m] . , . 

(For eorrap. prepn. and constants for benayl »-butyl ether (403) (417), benqrl senbidiyl 
ether (417), benayl iaobutyl ether (403), and benzyl boamyl ether (403) aee indie. nIM 
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[C with btiocyl ak/NaOCHiCA in ether mh ^ ^ XOH at iMkZOO* (4161, 
with oone, aq. NaOH at 90-120” {416)| or with R heuylate in liq. NHi (4081 ajvea dibeitt]^ 
ether (1:7049).] 

Wlft fhennlB (or phenolateg]. C with phenols may react either with phenotie or nndear 
hydrogen giving respectively benzyl aryl e^ers or benzylated phenols ; moKoverj the former 
aayf under appropriate conditions, be rearranged to the latter; eaamples of all these types 
of r^ion are included below. 

[C with K phenolate (111) (418) or Na phenolate (417) in boilg. ale., or C with phenol 
inboilg- ak. NaOMe or NaOEt (419) (420), boilg. aq. NaOH (160) (421), or boilg. acetone 
KiK>% <422} gives (73% yield (421)) benzyl phenyl ether [Beil. VI-432, Vli-(220), Vb- 
(411)}, m.p. 39" (418) (420) (421) (422), 33-30” (401); b.p. 280-287” (401), 286-288“ (410), 
178-179” at 35 mm. (422), 124-1^“ at 4 nun. (417). ^ Note that although this prod, is 
oompletely stable to distn. |419) yet on htg. with ZnCh or in dry HCl as directed (421) it 
imdergoea leair. (accompanied by some cleavage) giving 2-benzylphenol (l:I43l), 4r 
benaylphenol (1:1485), 2,4-dibenzylphenol (see below), and other prods.] 

C under suitable conditions also eifecia nuclear benzylation of phenol yielding a mixt. of 
o-beniylphenol (1:1431) and p-benzylphenol (1:1485) (the latter usually predominating) 
accompanied by polybcnzylphenols and other products. [E.g., C with phenol (1 ; 1420) 
directly at 125” (423) or 150-180° (160), or in pres, of Cu powder at 1 15-120” (160), Ce at 
120-130” (424), Ti (393), AlCh in pet. ether (425), Zn at room temp. (426) (427) (428) (429) 
in solvent media such as CeHi, toluene, CHCla, or EtOH (430|, ZnCIa on warming (421) 
(431) (432), 38% HG in s.t. at 100” (421), PA (434) or PCI 5 (435) in toluene at 130-135”, 
or C with Na phenolate (or phenol + Na) in dry toluene (419) (436) (437) gives o-bensyl- 
phenol + THbenzylphrnol (accompanied by other products). — For eepn. of the two benzyl- 
phenols by fonnn. of Na salt of latter in toluene see (438).] 

Other phenols, cresols, naphthols, etc., behave analogously but cannot be discussed here. 

WiUl phenol ethers. With phenol ethers (where no phenolic H atom is available for 
reaction) C effects nuclear benzylaiion. [E.g., C with methyl phenyl ether (anisole) 
(1 : 7445) rofluxed 2-3 hn. (391), or in pres, of Zn (439), Ti (393), Ce (424), W (36.5), AlCIs 
(440), or ZnCh + dry HCl (421) gi^^ (yields: 63% (393), 57% (424), 52.9% (365)) p- 
bensyhmhole [BeiL Yl-676, V]r(325], VIr(630)], b.p. 305 308” (425), 191-193” at 38 mm. 
(391), 172-174” at 10 mm. (421), 157-158” at 8 mm. (411), 133-135” at 4 mm. (425); m.p. 
20-21” (441).] 

iC with phenetole (1 : 7485) in pres, of Ti (393), U (365), or Ce (424) as directed gives 
(yields: 76% (393), 80% (365), 88% (424)) p-bcnzylpheiiotole [Beil. Vl-676. Vl!r(630)|, 
h.p. 317” (442), 315-317” (425), 217” at 37 mm. (442), 203” at 12 mm. (442), 171-173” 
at 12 mm. (425).] 

With organic acidB (or their salts). KCN or NaCN. [C with ale. KCN (443) (444) 
(445) (446) in pres, of CuCN and in u.v. light (447), or C with aq. ale. NaCN (160) (448). 
gives (yields: 80-90% (448), 70-76% (447), 70% (160)) benzyl cyanide (o-toluniirik) 
(phenylaoetonitrile) [Beil. IX’441, IXi-(176)], b.p. 233-234” cor. (3), 231-232” at 755 mm. 
(449), 135-140” at 38 mm. (448), llfihllO” at 20 mm. (450), 107-107.4” at 12 nun. (18); 
tp. -24.6” (26), -26.5” (451); i)i* - 1.0125 (452), « 1.0176 (453), 1.0157 (454); 

1 $ « li2105 (4^), nf) ‘ * 1.62422 (453); for removal from this prod, of traces of \xmy\ 
iBoqyanide with aq. H 2 SO 4 at 60” see (456).] 

With saiit 0 / aliphatic acidB. [C with Na formate + anhydrous formic acid in s.t. at 140” 
(402) gives benzyl formate (1:3596) q.v.] 

(C with KOAc in ale. (443) (457) (460) or benzyl acetate itself (458), or C with Fb(OAc ]2 
in A 0 OH (459), or C with NaOAc in AoOH (461) cf. (160) or aq. at 115” (160). givm (80% 
yield (160)) benzyl acetate (1:3751) q.v.; for study of kmetics see (22).] 
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Kint^ridiBte nr with aq. Na propiooahi (IflO) i^vsb bmfi pfapuqqfee 
(Sdl. vwaa, Vlr GBO), Vlt-(416)1, b.p. 223M 

(C with ik. K n^utjinte (460), or aq. Na 9i4»iit3rTBte (160), givoi beaiyl n^Nitgriwta 
(U»77).l 

C with aaltfi of other aliphatic aadB behaves simflarly but detailed treatmcDt wfll wot 
be given here. 

TTitft ndto qf aremohc acufa. [For extensive study of Teaction of C with NaOBa ipvtng 
bensyl bensoate (1 :4422) see (462) (629).] 

Wtth silts of umUc esters. [C with diethyl sodiomalooate gives (yields: 67% (466), 
66% (464), 60% (471), 51 ^7% (465), 50% (470)) (466) diethyl bemylmaloiude [Bail. 
lX-668^ lXi.(381)], b.p. 300° (466), 296-298^ (467), 195** at 22 mm. (463), 163*^ at 14 tub. 
(466), ITO** at 13 mm. (469), 169*’ at 12 mm. (470) (471), 158° at 8 nan. (472), 128hl33*’ at 
6 mm. (473), 145-155° at 5 mm. (465), 150-152° at 4 mm. (474), 140-140.5° at 1J5 mm. (474), 
lOO-lOS** at 1 mm. (475) (476); Df « 1.0750 (468); - 1.464 (475) (476), iS « 

14872 (468). This prod, on aJk. hydrol}^ (for study ^ kinetics see (477) ) and sub^oent 
acidification gives benzylmalonic acid [Beil. lX-868, IXi-(381)], eryst. from ether, CiHs, or 
CHCU/pet. ether, m.p. 120.6° (478), 120° (479), 120° dec. (468), 119-120° (480), 117-118^ 
(472), 117° (466) (467); on htg. above its m.p. (480) this acid readily loses COy yielding 
j^drociniiamic acid (1 :0616), m.p. 48°.] 

[G with Na enolatr of diethyl benzylmalonate (above) (482) (485), or C with diettayl 
disodiomalonate (483), or C with diethyl ethoxymagnesiomalonate (484), gives (yields! 
85% (483), 84-87% (485)] diethyl dibenzylmalonate [Beil. lX-937, lXi-(408)], b.p. 250° at 
40 mm. (482), 256-257° at 38 mm. (486), 234-235° at 23 mm. (485), 224r-2A° at 16 nub, 
(484), 221° at 11 mm. (483), 192-193° at 2 mm. (487); m.p. 13-14° (486); i)f - 1.0030 
(482). Note that this prod, always oecompanies the diethyl bensybnalonate of preceding 
paragraph. Diethyl dibensylmalonate with ale. alk. hydrolyses with great diffic^ 
(488) (485) but gives dibensylmalonic acid [Beil. IX-937. lXi-(4D7)], m.p. 175° (485), 174° 
(488), which on htg. above its m.p. loses COa giving dibensylacetic (1:0668), m.p. 89°.) 

|G with ethyl sodioaoetoacetate as directed (489) (490) (401), or G with ethyl aoetoacetate 
+ BFs (492), gives (yields: 70% (491), 23% (492)) ethyl ft-bensylaectoacetote [BeU. Xp^ 
710], b.p. 283-284° u.c. (493), 276° (490), 157-158° at 14 mm. (494), 164-165° at 12 mm, 
(493), 163-165° at 12 mm. (491), 140-150° at 2-3 mm. (473) (corrosp. 2,4-dinitro{diMyl* 
hydrasone, m.p, 71.5° (473)), For ketonio cleavage of this prod, with 20% aq. Na(ffi 
(495) or aq. in s.t. at 250° (496) giving benzylacetone [BeiL Vll-314, Vnr(167)], b.p. 236°, 
see indie, refs.] 

[G with ethyl aoetoacetate as directed (497) cf. (501) or G with ethyl a-benaylaoetoaoetale 
(above) as directed (489) (493) (498) (499) gives (58% yield (497)) ethyl a,iHlibeiisyl- 
Bcetoacetate [Beil. IX.771], m.p. 57° (493) (497) (500), b.p. 230-234° at 12 mm. (493) of. 
(497). For ketonic cleavage of this prod, with Hl/AcOH giving (80% yield) a,oHtibeiisy]r 
acetone, b.p. 190-192° at 15 mm., see (497); for acid cleavage giving dibenayUcetlc s^ 
(1:0668) see (500) (501).] 

Wtth Offlines. With aliphatic primary amines. (G with CHsNHs (2 molest ss 33% eoilii. 
in afas. EtOH gives (546) cf. (554) N^nethylbeasylainine [Beil Xll-1019, Xlli-(447)), oil, 
sol aq.,b.p. 184-186° (547) (554), 184-185° u.c. at 749 mm. (548), 184° (549) ai759]nm. 
(550). 180^181° cor. at 765 5 mm. (546), 180° at 760 mm. (551); ‘ 0.9460 {652} 

(8.Ha, 195° (554), 174-175° (546); fi.PkOH, m.p. 117-118° (532), 113-116° (568}). 
Note t^t this pr^ is usually accompanied by some N-methyl-dibenxylamiue P9A 
XIM036, XIIr(453)], b.p. 304-305° oor. at 765.5 mm. (546), 165° at 16 mm. (556), 161- 
162° at 12 mm. (666) m.p. 200-201° (556); B.F]iOH, m.p. 107° (557)), iho dbid. 
tnm C with N-inethylbeiibylamiiie (above) in pres, of NaOH at 145° for 4 hit. 056).] 
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jfj with CiHiNHfin 33% aq. soln. with soma ate. in a.t. at 110* gives (558) iV-ethylbensyl- 
amine [Beil. Xll-ia20, Xni-(448)1, oil, spar. sol. aq., b.p. 190* (539), 196" at 750 mm. (560), 
194^ cot. (568), 191-194" u.e. at 740 mm. (548); 7)}^ - 0.9350 (552) <fi.PkOH, m.p. 
122-123* (559)], aecompanted by ^^-^thyldibensylaimne [Beil. Xll-10361, b.p. 306* our. 
(S58).l 

With aromaiie primary amines. [C (1 mole) with aniline (2 moles) in s.t. at 160* for 
24 hn. (502), or htd. in open vessel at 140* (503), or in pres, of la at 50* (504), in ale. (505) 
or aq. NsaCOi (160), or G (1 mole) with aniline (4 moles) in aq. NsHCOs at 90-95” (506), or 
C with sodium anilide (from aniline + Na + CuaO) at 30-100* under proas., (507) gives 
(yields: 85-87% (506), 56% (160), 49% (504)] i^-l)enzylanilme (i^-phenylbenzylamine) 
[BeU. XIl-ia23, XIIi-(449)], m.p. 30” (508), 37-38* (509), 37” (510), 36.5-86.8” cor. (503), 
36.5* (511), 36* (506) (512); b.p. 306^07* at 759 mm. (509), 201-203* at 37 mm. (510), 
178-180* at 12 mm. (506), 171.5* at 10 mm. (508); » 1.0298 (508); nS 1.59562 (508) 

(S.HC1, m.p. 214-216” (509), fi.3,5Hlinitrobenaoic acid, m.p. 133.0” cor. (240), fi.2,4- 
dinitrobensoic acid, m.p. 121.4-122.2” cor. (513), H.p-toluenesulfonic acid, m.p. 148.3- 
148.8* oor. (250)); for method of sepn. of 5r-benzylaniline From N,/V-dibenzylaniline (bdlow) 
by reactn. with phthalic anhydride (1 : 0725) see (514). — For studios of kinetics of reaction 
of C with aniline in MeOH at 35* and 45” (515) or in EtOH at 35”, 40”, and 45* (516) cf. (4) 
Bee indie, refs.; for study of rearr. of iV-bcnz>’lanLline to p-aminodiphcnylmethane see (517).] 
|C with aniline on htg. cf. (503) (508) in pres, of NaOH at lUO* (518), anliydrous NaOAc + 
If at 97° (504), NaNH 2 + Cu powder (519), briisyl ute. (520), or aq. NazCOs (160) gives 
ATpA^-dibenzylaniline (AT-phcnyldibcnzylamine) [Beil. X11-I037, Xlli-(453)|, m.p. 71-72* 
(521), 70* (5^), 69.5* (508), 69* (520), 6r (518); b.p. 226* at 10 mm. (50K); » 1.04436; 

yid ■ 1.60647 (508) (fi.HCl, pr. with 1 H 2 Clfrom air. (5 IS), but m |>. unreported; fi.PkOIl, 
m.p. 131-132* dec. (51H); B.3,5-dinitroben2oir arid gives noepd. (240); U.2,4-(iinitrnbonsoic 
acid gives no cpd. (513); B.p-tolucnt»uironic acid \» oil (250); 2B. 1,3,5-trinitrobenzene, 
m.p. 86-87* (523)). — For study of rearr. of iV,Af-dibrnzyhiniline hydrochloride to p- 
aminodiphenylmethane, 2,4-dibenzylBnilints and 2,4,6-tribenzylandme spi* (524) | 

C with other aromatic primary aminm behaves similarly but cannot be detailed here; 
however, for a number of cases see (508). 

Wilh diphaHic Aemdary aminss. IC with (CH 9 ) 3 MI in aha. ale. on Ftdg. (560) or under 
reflux (546) (561), or in CeHs at 40-50* fur 2 day;4 (562), gives (80% yield (501)) 
dimethylb^ylamine [Beil. XlI-1019, Xlli-(44h)|, nil, fairly sol. cold but le^s sol. hot aq., 
b.p. 183-184* cor. at 765.3 mm. (560), 180-lSl” at 749 mm. (540), 178-179* cor. (563), 
177.8-178.2* cor, at 766 mm. (561), 178* u.c. (562), 98-99* at 24 mm. (564), 83.5-85.5* at 
21 mm. (565), 66-67* at 15 mm. (566), nf » 1.5157 (564) (B.HCl, m.p. 175* (562) cf. 
(566); &PkOH, m.p. 94* (532), 94-95* (559)].] 
fC with ((^H 6 ) 2 KH in s.t. at 100* gives (567) (568) Ar,Ar-diethylbenzylamiDe [Beil. 
X1MQ21, Xllr (448)1, oil, spar. sol. aq , bp. 212* (569), 211-212* (568) cor. (567), 209* 
(570) at 755 mm. (551), 96-98* at 17 mm. (564), 94* at 15 mm. (555) (fi.PkOH, m.p. 120- 
121* (571), 119* (566)).] 

WiOi armatic secondary amines. [C htd. with i^T-methylaniline at 100° (521) (525) in 
pres, of aq. NasCOi (160), or C with 5f,i^-dimethylaniUne + 12 at 150* (504), or 0 with mixt. 
of AT-methylBiiiline and 5^,JV-dimethylanilinG at 150* (526), gives (^elds: 92.5% (526), 
60% (525), 41% (521)) ^-benzyl-iV^^ethyianiline (bcnzyl-mcthyl-phenylamine) [Beil. 
X1I4024, Xlli-(450)], b.p. 305-306* (527), 187-188* at 26 mm. (525), 177-178* at 18 mm. 
(526), 171* at 13 mm. (528), 162-163* at 8 mm. (504); 1.0421 (504), 10475 

(S28); - 1.6006 (504), 1.6071 (528). (fi.PkOH, m.p. 131* (529), 128-128.5* (604), 

12r (525), 100* (530), 105-lor (631), 104* (532), 103.0-ia3.5* (533); note duagreement}] 
(C htd. with AT-ethylaniUne (534) in toluene + NeiCX)B (535), orG with Af,i^-dtethylaD- 
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iline + U at 150* (604), or C with a mixt of i^-etiiylaiiybie + 150* 

(626), givaa JV^4)enayl-^*«thytuii^ (beniyJ-^tigd-pfaeiiylaiiliBe) (BeiL XIl-lCBQ, XI&- 
(460)], b.p. 286-268*’ b 1. dee. at 710 mm. (534), 212-220* at 64 mm. (526>| 186.6-166.6* it 
22 mm. (635) (536), ira* at 12 mm. (628), 163-164* at 6 mm. (504); « 1.0330 (526); 

nU - 1.6075 (528) (fi.PkOH, m.p. 116-117* (536), 114* (535), 113^114" (604), 111-112* 
(533)). For important study of aulfonation of iV'-lMiuyl-iV'<^ylaiiiliiie see (537).| 
With hetena/dic secondary amines. |C with piperidine reacts vigoroudy (538) 
(541) (542) i^-bcnaylpiperidine [Beil. XX-23, XXi-(8)], b.p. 248* (539), 245-247* (8«), 
245* (538) (541), 119* at 13 mm. (542); » 0.96040 (542), = 0.0625 (641), 1)}* 

0.96451 (542); iff ^ 1.52269 (542) (fi.HCl, m.p. 178* (543)).] 

[Direct reaction of C with morpholine appeare never to have been reported; the expected 
product, vis., AT-bensylmorpholine [Beil. XXVll-7, XXVIIi-(203)] (544), hu, however, 
been prepd. by many other methods and has following constants: b.p. 260-261* cor, (546), 
136-136.5* at 14 mm. (544), 128-129* at 13 mm. (542); Eff » 1.03874, « 1.03396 (542) 

(fl.HCI, m.p. 244-245* dec. (645); B.PkOH, m.p. 193.6-195* cor. (544), 184-185“ (545))J 
WUh aliphalk tertiary amines. |C with (CH 8 ] 3 N in abs. ale. (546) (561) (663) or a^. 
MeOH at 0* (572) gives trimethyl-bensyl-ammonium chlorido [Beil. X11-1Q20, XIIi-(448)J, 
m.p. 235* (572) dec. (546); for studies of iKhaiior of this prod, toward eat. hydrogenation 
Bce J573) (574).] 

[C with (C 2 Hfi) 3 N directly (563) or at 100* in s.t. (567) cf. (570) givee triethyl-bensyl- 
ommonium chloride [Beil. Xll-1021], but its constants are not reported.] 

With aromatic tertiary amines. [C with Ar,i^-dimethy]ajiiiine at ord. temp. (575) (577) in 
MeOH or EtOH (576) icives dimethyl-phenyl-benzyl-ammonium chloride [BeiL XII-1025, 
XIIi>(450)], tbis. of monohydrate from aq. or ale., m.p. 110* (575), 109.5* (578), m.p, 
anhydrous form, 116* (577); for studies of rate of formn. of this salt in MeOH at W a^ 
38* see (579); for studies of behavior on cat. hydrogenation see (573) (580); for use of this 
quaternary salt as reagt. for introduction of liensyl rarlical see (473).] 

[C with i^iJV-diethylaniline in dry C«Hfl reOuxed 30 min. gives (581) diethyl-phenyl- 
benzyl-ammonium chloride, m.p. 104* («5H1).| 

With heterocydic tertiary amines. [C with p>Tidine directly (582) (583) (584) (585) (586) 
or on htg. at 150* for 6 hrs. (587) gives A'-brazylpyridinium chloride [Beil. XX-218, XXi- 
(74)], but this salt is difficult to crystallize (586) and its properties are not well 'eRiablished; 
for kinetics of the addition siee (4) (579). ~ Note that C with pyridine in pres, of Cu on 
htg. gives (5K8) a mixt. uf 2-heiizylpyridiDc and 4-benzyipyridine, but this type of nuclear 
benzylation cannot be discussed here.) 

With trylhydrarines. C (1 male) with iihenylbydrasine (2 moles] mixed with oodUim 
(580) and subsequently litd. at 115-120* (590) (591) (592), or reflux^ in ale. (503), or C 
with phcDylliydraztnr -h Na in CeHa (594) or liq. NHb (595), or C with phenylhydrarine + 
NaNH 2 in liq. NHj (73% yield (595)), giiTs Ar-benzyl-AT-phenylb^aiine (a-bmuyl- 
phenylhydrazine) [Beil. XV-532, XV]-(164)], oil, b.p. 216-216* at 38 mm. (591), 207-208* 
at 10 rom. (593) (fi.HCl, m.p. 176-177* (596), 170* (593), 164-169* (595), I6r (504) (606), 
166-167* (590); corresp. acetyl deriv., m.p. 121-122* (594) (595); corresp. benzqyl dcriv., 
m.p. 139-140* (590)); note that the A^-benzyl-N-phenylbydraEine is often accompaoied 
(593) (591) by some benzaldehyde N-benzyl-i^-phenylhydrazone, m.p. 111-112* (590), 
111* (^3) (594). — The isomeric N-benzyl-N’-phenylhydrazinB (fi or svm.-benzyl-pfaenyl- 
hydrozine) [Beil. XV-533, XVr(166)l, m.p. 35-36®, is not obtd. by benzylation of pbcnyl- 
hydrazioe but only by indirect methods.] 

[For Analogous use of ,C in prepn. of 0sym.-benzy]-o-toly1hydrasiiie, 4wym.-beiuy1pm- 
tolyjhydrarine, asym.-benzy]-p-tolylh 3 rdrazioe, etc., see (597)-] 

With irylhydiiKxylAmbieB. [C with N-phenyUiydroxylamine in pyri^ne u (Bmcted 
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tm) gim (09% yield) jV-toiirl*A^*plmylbydit^ yeOowtah ifbi., ooloriBM rftar 
eteeB dlstn., eryet. from pet. eth^ or EtOAc, a.p. 86** (698} (599) (oomp. B.HClf m'.p« 
lflM05« (606); ooneep. beniDyl doriv., m.p. 115-117” (600))-! 

Beoqrl tcetete (1:3751): b.p. 217°. |See also text above under behavior ot C 
irithaalts of organic acids.] 

Benxyl benxoato (1 :44^): b.p. 323-324” cor., m.p. 21”. [For oxtenrive study of 
prsfm. from G a-ith NaOBa see {462| (629).] 

Bouy] p-nhrobenzoate; m.p. 85”. [See also under bensyl ale. (1 :6480).] 

0 Beuyl 3,^diiiitnibenioate: m.p. 113”. [From C with Ag 3,54initrobeiuoaie refluxed 
in ale. (190); sec also under liensyl ale. (1:6480).] 

O Phenylicetic add (1:0663): m.p. 76.5”; b.p. 2^.5” cor.; Neut. Eq._l36. [From C 
via conversion to CeHf.CHs.MgCl (see text above under behanor of €! erith Mg) and 
subsequent tbaiment with CO?; yields 75-76% (310), 62.7% (335), 60% (340), 51% 
(318). 40% (333).] 

(B FbeayUcetanilide: m.p. 115-116” u.c. (601), 117” cor. (602). [From C via oonvereion 
to CiHB CHs.MgCl (see text above under lirhuvior of 0 with Mg) and subsequent 
reaction with phenyl isocyanate (602) (601).] 

Phenyliceto-^-tolttidide: m.p. 135°. [Presumably from C via oonvenion to 

GflNB.CH2.MgCl and reaction with p-tolyl isocyanate (cf. preceding paragraph) but 
never actually so reported.] 

0 Fbanyliceto-cr-iiaphthaUde: m.p. 175” (603), 169” (604), 166” u.c. (605). [Fdim C 
via conversion to CBHB.CH2.MgCl (see text above under beliavior of 0 with Mg) and 
subsequent reaction with o-naphthyl isocyaniiU^ (005).] 

FhanyUceto-^-oaphthalide: m.p. 150” (G04|, 15S” (603). [Presumably from C via 
oonvenion to CflHfl.CHi.MgCl (cf. precoding paragraph) and subsequent reaction 
with ^naphthyl isocyanate but never actuidly S(» rc'ported.] 

— Benzylmercuric chloride; m.p. 104” u.c. (323) (324| (326). [Frf>m C via conversinn 
to C^B.CH2.MgCl (see text above under behavior of C with Mg) and sulwequent 
reaction (84% yield (323)) (324) (325) with HgCb; note, howem, lhat excess 
CH^MgCl gives (325) (326| (327) dibenzylmcreury, m.p. 11 T (326).] 
iP 5-Be&zyl»othiourea picrate: m.p. 188” (606). [Fnim C with thiourea in ale. ht<l. 
2 min., then treated with ale. PkOH ((K)6}. — Note that f-licnxylisothiourea hydro- 
chloride (iS-benzylthiuronium chloride], prepd. from C + thiourea by refluxing ale. 
sob. (607) (608), and existing in two fornix, m.p. 175-176” (608), 172-174” (607), and 
m.p. 150-151” (608), 140-148” (607), is an important general rcagt. for identifltotion 
of orffuik acids (607) (608) (609).] 

<B Ar^Banzylphthaliinidc: cryst. from AcOH m.p. 116” cor. (610), 116” (611) (6121, 
115-116” (613), 115” (614). [From C with phthalimide m prm. of dry KflCClfl under 
reflux (72-79% yield (610) (611) or in pres, of NaOEt (612), or from C with K phthali- 
mide under reflux (613), or from benzylamme with phthalic anhydride (1:0725) 
nfluxed in AcOH (614).] 

O ATJlinzyM-dlro^dulimide; ndls. from CSi, m.p. 142-143” (615). \JPrm C with 
K (kkitrophthalimide under reflux (615).] 

— * Ar«BeuyltetnGMoro|ditlialiinlds: unreported. [For other AT-Alkyltetrachbroph* 

' thaUmides see (616).] 

(B /f-(BauEyl}saccliariii: ndls. from ale., m.p. 118* (617), 110-111* (618). IlfrDiD T 
wKh eodium sacchaxin b aq. butylcarbitol (1 :66]7) contg. K1 on 30 mb. leflux (61811 
(B N'^(BaBsyl)^-(^brDmobimienejMBfayl)-^-aaiaididi: oryst. from 75% |Jc>» 

4 }87-5* tt.c. (619). [Frqm.C with iV-(p-broinobenseneBulfonyl)-p'CUueidid^ b ale. KOH 
after i hi. reflux (619).] 
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tV^rattrlxwDate (I-.ISM) in abs. ite. KaOBt ca HrflUtiitt 1 
-— Bttttil liMijl «dur: m^i. 8B“, b.i). 2S6*. pSaa test voder bdwTkr ef 6 
phenokl 

^ 3ma^ l,M-MiedivlMi]t ette: otbI. fram ale.. m.p. 128” (022), 122.5” Oar. (028). 
(From C with 2,4,0-triiadopheDol in ale. NaOEt nfluxed 80 min. (628) d. (6^1 

Baoqrl ot-na^]rt ether: m.p. 77A-77.0* eor. (624), 74.6-75” (625), M” (OU). 

[Fnpd. only by indirect meane; coneap, pierie acid addn. opd., dee. 85-100” {0M}J ‘ 

Banxyl d-upbthyl ether: m.p. 101.5-102.0’ cor. (624), 09-100’ (626), 96” (418), 

98.5” (627), 98’ (628), 95’ (626). [fVom C with ^naphthol (1:1540) hi tent, 
KCffl (418) or NaOH (627) on htg. 2 hre.; oorreap. picric aeid addn. opd., mip. 123.0* 
eor. (624), 122° (627).] 
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von Auwere, Wegener, /. j^rakl. Cham. (2) lif, 244 (1923). (597) Bueoh, Lang, J. prakL CKm, 
<2) U4, 299-301 (1936). (598) Utiinger, Ann. 551, 60-61 (1944). (599) Vavon. CrajoiDovio, 
Comiif. rend. 187, 420-422 (1928). (600) Emerson, Skunk, J. Am. Cham, Sac. il, 2485-2480 
(1941). 

(601) Underwood, Gale, J. Am. Cham. Soc. 56, 2118-2119 (1934). (602) Sehwerti, Johnion, 
J. Am. Chan, Sac. 58, 1063-1068 (1931). (603) Aggarwal, Dae, Ray, J. Indian Cham Sac. 6^ 
718 (1029). (604) Crippa, Garacd, Gate. dvim. iial. H, 136 (1939). (605) Gilman, Furry, /. 
Am. Chan. Soc. 59, 1214-1216 (1928). (606) Brown, Campbell, /. CAem. Soc. 1187, 1700. 
(607) Donleavy, J. Am. Chan. Soc, 58, 1004-1005 (1936). (608) Veihel, LUlelund, BvU. soc. 
cAim. (5) 5, 1153-1158 (1938). (609) Chambers, Scherer. Ind. Eng. Chem. 16, 127^1273 (1924). 
(610) Manske, Org. SynUusam Coll. VoL 2 (let ed.), 83-84 (1943); 12, 10-11 (1932). 

(Oil) Ing, Manske, J. CArm. Soc. 1120, 2349. (612) Weiss, Lanyi, Magyar Chem. Ftdydiral 
II, 153-165 (1933); C.A. 28, 5815 (1934). (613) Gabriel. Ber. 22, 2227 (1887). (614) Vadiags. 
Acte t/nts. Laenensu, Kim. Fakuliai, Ser. 4, No. 8, 405-421 (1939); Cent. 1211, II 8815-3816; 
C.A. 14, 1082r-lD83 (1940). (615) Sah, Mb, Ber. 65, 1G30-1633 (1932). (616) Alien, NiohoUs, 
Am. CAem. Sec. 56. 1409-1410 (1034). (617) Eokenroth, Koerppen. Ber. 29, 1048 (1896). 
(618) Merritt, Levey, Cutter, J. Am. CAem. Soc. 61, 15-16 (1939). (619) Gillespie, J. Am Chm. 
Sac. 56, 2740-2741 (1934). (620) Lauer, Sanders, Leekley, Uugnade, J. Am. Chm. Soc. 61, 
3050 (1939). 

(621) Cohen, Dudley. J. Chm. Sac. 97, 1737 (1910). (622) Brenans. BuU. boc. ehim. (3) 15, 
819 (1901). (623) Drew, Sturtevant. J. Am. Chm. Soc. 61, 2666 (1939). (624) V. U. Dermer, 
0. C. Dermer, J. Org, Chm. I, 289-293 (1938). (025) Baw, J. Indian Chm. Soc. I, 102-103 
(1026). (626) von Braun, HeiRh, Ann. 445, 233 (1925). (627) Wang, J. Chinese Chm. Sac. 1, 
59-63 (1933). (628) Tliiele, Ann. 171, 255 (1 910) . (629) Tharp, Nottorf, Herr, Hoover, Wagner, 
Weiiverber, Willdns, Whitmore, ind. Eng. Chem. 29. 1300-1302 (1947). 

8:S5I8 Eim^-CHLOROCROTONATE C^HgQsCl Beil. H- 416 


CHa-C-Cl nj.( 189 ) 




H-li-coocta, 


Hi-OM} 

BJ. [ISA** cor. 

(1)1 

of - 1.106 (3) |4) 


- 1.4587 

|3) 

ITB-IBO** 

(2) 

1.101 (7) 




77" 

at 15 mm. (3) 

i>l“ = 1.1018 (7) 

ntf* 

» 1.4586 

H) 

7B-77" 

at 14 mm. (4) (6) 


nU* 



75.3-76.0" 

' at 14 mm. (6) 

Di''* = 1.1886 (6) 

» 1.4509 

(6) 

06" 

at 10 mm. (7) 




• 

[See aUo ahyl ff-chlorouoeroUmale (3:8825).] 




[For prepn. of C 

from jS-chlorocrotonic 

: acid (3:2626) in EtOH 

with HCl gas (100% 


yfdd (2)) (4) or with cone. H 2 SO 4 (7) see indie, refs.] 

(Fqr forum, of C from ethyl aoetoacctate (1 : 1710) with FCU as a by-product of prapn. 


of ethyl A-abloroiaocrotoiuite (3:8325) see (8) (2), but this is definitely not a good means 
of prepn. of C.] 

[C with Al/Hg in ale. on wanning is both dehalogenated and hydrolysed yidding (10) 
erotonic acid (1 :0425); note that withC this reactn. goes more readily than with the isomerio 
lethyl fi-ehloro*iBocrotonate (3 : 8325}.] 

[C (2 moles) with KfS (1^ moles) in 6 vote. sbs. EtOH teflined 16 hia. (11) or C with 
Na enolate of ethyl thioaoetoacetate (14) gives (63% yield (11)) diethyl -thio^arotenata 



im 


HQonsft vns flpcijt 




8(-O(CHiH(M.000GiH|)«) b.p. ISO-I^ 4 tom. HU, ■MoplpHua4 luaw «M 9 i 
^eroaptoemtoqaite (see bdow).] 

|C with ■]«. NaSH (12) or ale. KSH (11) (13) givea (30% yield (13)) ethyl jS^nmipto- 
enebmiate; note that ^ia prod, ia apparently a mixt. el the two geoni, atereoiadiM ol 
ethyl j^wraaptoerotonate with the eorreap. keto fom, vu.i ethyl thioaoetoaoetate, CHa.- 
C 9 .GH 1 .CXXK 4 HB; for detaila aee indie, refs. —Note alao that, amce the same peod, 
naiilta by aunilar troatment of the uomeric ethyl ^-ddoroiaocrotonate (3:8326), a mbptiitef 
cf the atereoiBoiDera can be used as the starting material.] 

{6 with alkali derive, of aleohob, phenols, mereaptans, ete., splita out alkali halide 
yi^ng corresp. ethyl ^-aubatituted orotonatea: e.g., C with Na ^ylate gives (9) otM 
p-allylo^crotonate; C with Na dnnamylate gives (9| ethyl jS-einnamyloxyorotonate; G 
with Na phenolatc gives (15) cf. (16) ethyl ^-phenoxyorotonate, b.p. 147-148" at 14 miu^ 
(15); 6 with Na salt of ethyl mercaptan gives (17) ethyl ^thylmereaptnisocrotoiiate, b.p. 
139-141" at 16 mm. (17); 6 with Na salt of benzyl mercaptan pvea (00% yield (17)) ethyl 
P-benzylmereaptoGrotonate, cryat. from Igr., m.p. 64.5" (17). Note that in the fiirt thrae 
of the five preceding examples either C or the isomeric ethyl p^hloroiBoerotonate (3;9326) 
or their mixture givea the same result; for the last two, however, such ia not the ease.] 

[C with diethyl sodiomalonate gives (5) of. (18) Iroaa diethyl cr«ari)ethoxy<^MBth9i 
gluconate, (C 2 HbOOG) 2 CH.C(CHs)=<^.COOCiHs [Bdl. 11-853], b.p. 169-170" at 13 
mm., l/f = 1.0937, ud ^ 1.4595 (5); cf. behavior of atereoisommic ethyl /Mdeeoiao-r 
crotonate (3:8325).] 

C with phenylliydraaine gives the same (2) products as obtd. from the aterooiaciBertB 
ethyl d^hloroifiocrotonaie (3:8325): e.g., C (1 mole) with phenylhydraaine (1 mole) at 
100" for 6-B brs. gives by ring doaure mainly (2) 3-methyl-l-phenylpyTBSQlonfs5 [BeiL 
XXlV-<20, XXlVi-(lOO)], pr. from aq., m.p. 127", accompani^ by amsJI amts, of 4-beiiMiiB- 
axo-S-methyl-l-phenylpyTaaolone^ [Beil. XXIV-328, XXIVi-(319)], m.p. 155-156", and 
3,3'-dimethyM,r-diphGnyl-5M-pyTaaolone-5,5' [Beil, XXVl-4^], dec. at hi^ temp, 
without mdtinir. — Note that with exeeaa phenylhydraaine (2-4 moles) only traces of the 
3*methyl-l-phenylpyraEoIone-5 are fonned while the amt. of the other two (leas deauabb) 
products IB greatly increased (2). 

1;85I8 (1) Gouther, ZeU. /Hr Chmie 1811, 240. (2) Autenrieth, Ber, 81, 1653-1664 (1890). 
(3) von Auwers, Wiascnbach, Ber. 56^ 724 (1923). (4) von Aawers, Ber, 45, 2^ (1912). (5) 
Oidvam, Kon. Wright, J. CAem. Boe. 1988, 1034r'1035. (6) Errrra. Lepinde, BvU. wt. oead. 
rtw. Bdc, iS) 11, 15(^153 (1925) . Cmt 1185, 11 897; C.A 19, 3057 (1925) von Auwen, Ann, 
il8, 61 (1923). (8) Thooian-Mamori, BvB. soe, c5<m. (3) 11, 70-71 (1895). (9) Lauer, Xfiborn, 
J. Am, Chm, Soe, 58, 2587-2588 (1937). (10) WisHcenus, J. prakt. Chm, (2) 54, 59-60 (1896). 

(11) Scheibler. Ber. 48, 1450-1451 (1915). (12) Scheibler, Topousada, SohuUe. J, pvkL 
Chm, (2) 184, 7-10 (1030). (IS) Mitra, /. Indian Chm, Soc. 8, 471-474 (1931). (14) Mitre, 
J, Indian. Chm. Soc. 15, 36 (1936). (15) Ruhemanu, Wragg, J. Chm, Son, 78, 1189-1190 
(1901). (16) Ruhemann. Ber. 58. 285-286 (1920). (17) 8chdbler, Vo«. Ber. 51, 385488 
(1920). (18) Fichter, Schwab, Ana. 848, 251-256 (1906). 


3:8640 d,(4AJ>lCHL0R04-8CBlByiJWrA]!VB CbHuQi 

a a 

da, . 

ap. 170-180° <1) 


BdLI-U8 

Ii- 

ib-aii) 


(For piepn. of C from 54ihloro44nethylpeDtaDoK2 [Bed. 1-410, Ir (440)] with fnmg. HQ 
or AoQ see (1); for foimn. (together with other proda.) from dunethyl-cydopn^'^aflM^ 
iBeil. VI-10] by treatment with exceae fumg. HC8 aee (2).] 



8i8SM-8:M70 


DIVISION B, SECTION 2 


1U2 


l:|MI (1) Hnuy, CompI- rend. 111, 1234 (1908). (2) Bniyliat^ Dimal, BvO. wi owd. ray. 
Bdg. (5) 14, 148 (1088); Cant. UK, 1 2709; C.A. H, 8883 (1988). 

8;85M n*f!ROmi-CHLOIU)FROPIONATB CiHiACl BeO. 11-880 

nFGiH 70 .C 0 .CH|.CHsGl Dr^ 

nr- 

BJ. ITO-lSl" (1) = 1.068B (2) n? « 1.4890 (2) 

l:Mtf (1) Umirau, Atm. Mm. (7) 1, 173 (18D4). (2) Schjuihnit, Z. phi/tit. Clam. 4^478, 231 
(1830). 

8:8880 v-CHlORO-STHTLBBlfZEllE CiHi C|H|a BeiLS.H.407 

O’ 

BaPa IBO” HI 

[For formn. of C from ethylbenzeDC (1 :7410] by rhlnrinatinn (other productfl are bIbo 
formed) see (1); for formn. from chlorobenzenr (13:7903) ctbylene + Aids at 80“ 
under pressure (3,5-diethyl-l-clilorobcnzrQr \h also fnrnieil) see (2).] 

C on oxidn. with alk. KMnO^ yields (1| o-chlurnlieiizoic acid (3:4150). 

|C on htg. with 15% NaOlI -I- Cu powder for 2 hrs. at 31i>^20“ in steel autoclave is 
thought (1) to undergo partial rearrangement, thus yielding some m-cthylphenol (1 ; 1744).] 
[6 on passing through an Fe or Ni-Cr tube at 675-700“ is alleged (3) to lose HCl with 
production of phenylethylcne (styrene) (1:7435).) 

[C on htg. with cone. NHa + CuO for 20 hrs. at 225“ yields (2) o-aminocthylbenzene.] 

I:8IM |l) Meharg, Allen, J. Am, Chfm. Soc, 54, 2020-2B22 (1932). |2| Dreinharh (to Dow 
Ghem. Co.). U.S. 2,150,370, May 23. 1930; Cent. IIIB, II 1775; C.A . SS, 6875 (1939). |3| Smith 
(to Naugatuck Chem. Co.), U.S. 1.6K7,003, Oct. 16, 1928; Cent, im, 1 2022; C.A . 28, 156 (1020). 


3:8570 ^CHLORO-ETHYLBENZEIIE CgHflCl 

CHa-CH,<^ 

Bf. 180-188’ (1) DiS = 1.0463 (4) 

180-181° (2) 

170-180’ (3) (4) tii* = 1.0878 (3| 

178-170° It 760 mm. (S) 

78-80° at 16 mm. (.'!) 


BeU.V-384 

Vi-I176) 

Vr- 


nib* > 1.8883 (3) 
nL* =• 1.6338 (41 


[For prepn. of C from ethylbenzene (1 :7410) with CI 2 in tlie dark and in pres, of I 2 (2| 
or with SOiClg + AlCla (1) sec indie, refs.; for prepn, of C from cldnrobenzene (3:7903) 
with EtBr + AlClj (3) or EtOH + AICI. 1 14| sfje indie, refs.; for prepn. of G from p-chloro- 
aoaitophenone (3:6735) by reduction with Zn/Bg + HCl (27% yield) aec |5|.] 

C cm oxidn. with CrOg in AeOH |3) or with HN08(2} yields 7 >-chlorobenzoic acid (3:4940), 
m.p.234-(3). 

[6 on attempted nitration gives only (3) a Uquid mixt. of isomers.] 
jC with Bri in AeOH + trace of Is yields (2) 3-bromo-4-chloro«ethylbenEene, b.p. 143^ 
144" at 10 mm. (2|; C with Brs in OHClg exposed in silica flask to sunlight yields (2) p- 
ehkxrcHc-bromo°°etfaylbensene, b.p. 120-121" at 8 mm. (2).) 



a:8579^:«l» 


1183 LIQDIDB WITH Df < 1.16 

iC oa htg. with 15% NaOH + Chi powder for 2 bn. at 815-^30^ m a sted autod^n ie 
tboudit (61 to undergo partial rearr.i tboa yielding iMthylidieBol (1:1744).} 

[G on paaeing through an Fe or Ni-Cr tube at 675-700‘‘ ia allaged ( 7 ) to low HQ with 
pr^uctioD of Btyrene (1 :7435).] 

Ij853I 111 TOhl, Eberhurd, Ber. N, 2944 (1893). |2) Vamia, Sahay. Subraniinoiiium, /. Indian 
Cham, 8oe, 14. 157-169 (1937). (3| Bchrainer. /. jnkL am. (2) 81, 657-55B (1910). (4) 
Tbukervanik, /. Qm. Cham. iU.S.S.R.) 8, 1512-1515 (1938); Cent. INI, 1 4929; C.A. H, 4687 
(1939). |5| Lock, Bayer, Ber. 73, 1008 (1939). (Ol Mriurc, Allen. J. Am. Ckem. 8oc. 64, 2921^ 
2922 (1982). (7) Hmith (to Nausatiick Chem. Co.), (J.S. 1,687,903, Oet. 16, 1928-, Cent. IM, 1 
2922;C.A.88, 156(1920). 

3:8676 l, 6 .DlGHLOROPENTAini; CiHibai ML 1-181 

(Fentamethylene dichlorida) Cl.CH3.CHs.GH3.CH2.CHe.Cl li-( 4ft) 

li-l 96) 

B,P. F.P. 

ISRa** cor. at 760 mm. (1) -73.8' |1) l.OMO |3) (7) 

17B.6-180.6'* (2) 1.0918 |1) 

178-180° (3) 

170-178° Bl. dec. (4) i)f » 1.1038 (8) r^ 1,4568 |B) 

103.4° at 60 mm. (8) 1.0607 (1) 

70-80° at 21mm. (4| 

76-78° at 21 mm. (5) 

68° at 14 mm. (4) 

64-66° at 10 nun. (0) 

C/olorlees liq. with charactcriatic odor; sol. org. sdv., itiaol. aq. 

(For prepn. (yield 77-78% | 1 |; 76-807c (4|) from JV-benaoylpiperidina [Beil. XX- 4 Q + 
PCU aee (4| ( 1 | ( 2 ); note that by-product benzonitrile may be removed by acid hydrolyda 
(4) ( 0 | | 2 ) or etdg. with aq. ( 10 |; for prepn. from peniane<bol-l,5 (1:6519) -h PCUin CCI 4 
aee (5|; for prepn. from A'lA^-dibenzoylpentamcthylenediamine + SCKJls see (111 ( 12 ); for 
formn. (19%) in direct chlorination of 1 -chlorcpentanc see ( 8 ).] 

C htd. in s.t. 5 lirs. at 130° with NaCN in MeOH yields (5) l,5^cyanopent&ne (pimeloBi- 
trile) which after hydrolysia with cone. HCl at 110° for 5 hrs. (5) gives pinielic add (1 ;0456), 

m. p. 104° (5). 

[For reaction with Nal in acetone see (S).] 

0 l, 6 -btf-(Phthaliimdo)pentBne [Beil. XXI-4931: from C + K phthalimide in 60-70% 
yield (13) by htg. at 100-200°, pdc yel. ndls. from CHClIls + ale., m.p. 186° (13). 
[The half reaction prod., viz., l-chloru-5-phthaliinidopentane A^-(HjhlanMMinyl)- 
phthalimide (141, haa m.p. 30-31° |14|.] 

Pentameaylene-Q),u)'4ni-(i80thiourBi hydrochloride): monohydrate, m.p. 206° 

(15), anhydrous opd., m.p. 210° (15|. [From C with thiourea (2 moles) in n^BuOH 
refluxed I hr. (15|.| 

l^Diphenoiypentane (pentamethylene glycol diphenyl ether) [Beil. Vl-147]: 

in,p. 48-49° (161; b.p. 340° si. dec., 215-217° at 12 mm, {16|. [From C in 75% yUd 
tm protracted boilg. (30 hre.) with targe excess (3 moles) sodium phenolate in ale. |16|.] 

I;8575 (1| Serwy, PtiiZ. tor. ehim. BOo- 41. 486, 488 (1833). (2) Clarke, J. Cham. 8oe. m, 1806 
(1912). (3) Hilditch, Dumtan. Z. Elektrodim. 18, 883 (1912). (4) von Braun. Bar, 87, 2918- 
2920 ri904). (5| Pummerer, SchOnsAingruber, Ber. 72, 1842 (1939). (6) Boat, Conn, Oil Gei J. 

n. No. 3, 17 (1933). (7) Duiutau, Hilditch, Thole, J. Chm. Soc, lH, 137 (1913). (6) Haas, 
Huffman. J. Am. Cktm. Sac. 61, 1233-1235 (1941). (9) von Braun, pobedd, Bar, 44, 1469 (1911). 
(10) Zappi, fiufl. «GC. e5im. (4) If, 249 (1916). 



a:gnr«h«iM8Q mvmoN b, maaxi s UH 

m)'n»Srw]i,Sir.at»a84B-a8M(U(»). n4mBtMm.mvMB%8w.«r.llM (IfW, 

(10 v«m Bwn, Ber. 0, (10 Oil>id, Ar. 0, 4051-00 ((0(0. (W) 

Kami, Smimo, fBiWniini, TenaeU, Btt, Pajmrt i«l, Myi- CRmh. Betiarek (IMin) U, Not. 
8Oe-M0 O-M (ini)j Cmu. im, U HM; Cjl. M, BOU (IMl). (10) vwt Bnun, Steiaddra, 
Ar.0,OSIMeO(lllOS). 


Si 85M HEXAEIDllOBKIIZOIL'CHIiORlDB CrHuOCl 

(CydohexMieiiaTbodyliB acid H 


Bhknde) 


HiC, 


/ 

\ 




'(^0=0 

k 


BJ. 184* 

(1) 


188-184* 

(2) 


179* 

(3) 

1° 1.0968 (1) n^t' 


SB-lOO’at Omni. (4) 

74- 75* at Unm. (6) 

75- 77’ at IB nun. (0) 
69” at 10.6 mm. j?) 


BdLlX-0 

Di- 


1.4711 (SI 
1.47662 (1| 


[For pnpn. of C from hescahydrobeiuoic add (1:0575) witli PCU <1) (3) (8| or with 
SOCti 100% (0), 92% (7)) see indie, refs.; for prepn. of C from cyclohexane (1 : 8405) 
with oxfdyl (di)ohloride (3:5000) (85% yield (4)) or with phoegene (3:5000) aee (4|.| 

{6 with Na hexahydrobenzoate htd. at 100” yielda (1| hexahydrobenzoic anhydride, b.p. 
280-283”, m.p. 25” |1|.] 

|C with SOkCli in pres, of dibenzoyl peroxidB gives (34% yield (5)) A-chloro-hexahydro- 
benzf^ chloride, b.p. 95-96” at 18 mm., • 1.2280, ngf » 1.4866 (amide, m.p. 117- 
118” (6|); C with Bn yidda (9) a-bromohexahydrobenzoyl chloride, b.p. 115-1 IB” at 12 
mm. (oorresp. add, m.p. 103”; amide, m.p. 136”; monourdde, m.p. 159-160” (9)).] 

[C with CA + AlDe gives (3) cydohexyl phenyl ketone (hexahydrobenzophenone) 
[Bdl. VD-378, Vlli-(200)], m.p. 54” |3>; C with Na phenolate yidda (10) phenyl hexahydro- 
benaoate, b.p. 160-163” at 15 nun. (10); C with Na perbenzoate giyee (53% yield (7)) 
benzoyl-hexahydrobenzoyl peroxide, m.p. 56” dec. (7).] 

C oo hydralyda yidda hexahydrobcnzoic add (1:0576), m.p. 30-31” (for the amide, 
m.p. 185-186” (4), 184” (1), and anilide oorresp. to Cl see 1:0575). 


8:8666 (1) Lunuden. /. Chmn. 8oc, 87, 92 (1897). (2) Hopff (to I.G.). Ger. 520.154, March 7, 
1931; Cent lUl, I 3060. (3) Meyer, Schanvln. Ber, M, 1941-1042 (1897). (4) Kharaach, 
Brown, J. Am, Chem, 8oc. 62, 454 (IMO), (5) Frioe, Bchwaru, J, Am. Chem, Soc. 62, 28B6 
(104€). (0) Cham. Fzbrik, Sandoz. Brit. 230.432, April 29. 1025; French 602.541, Aug. 4, 1025; 
fiwke 109,582. April 1, 1B26; Cent 1666, n 1586. (7) WieUnd. Bchapiro, Motager. Ann. 511, 
163 (1034). (8) Godohot, Bull. aoe. cAitn. (4) 6 , 262 (1011). (0| Fourneau, Montaane, Payal, 
Afidu see. wpoft. fie, «uCm. (2) 16, 102-198 (1921); Cent 1121, III 828; C.A, 16, 240 (1922). 
(10) BUcke, J. Am. Chm, Soc, 67, 237 (1925). 





Ktm okmiMa. c^iks 

(i»Ootrl Ofalonde) , 


8.9.188^6-184.6’ cor. Ul 0.8710* (S) 

188.0-183.8” cor. iS) 

188.8*188.6° cor. is) Dp * 0.8748 (18) flff ■ 1.48484 (4) 

181.5* It TOO mm. (IS) 148068(18) 

179.6-180.6’ (7) ilS«0<B746 (4) 

nO-lBO* (4) Dit- 0.87867 (3) 

78* It 10 mm. (6| 

68.8-70.0’ It Unm. (6) 

Colorless liq. vith durMteriiiio (itty odor.— loiol. iq., qw. kI. bIh. ilo., on. loL 
ether (7). 

[For prepn. of C from ootanol’l (1 : 0256) with HQ -|- ZoQi, PQi + ZoQi (00% 7 uld)i 
P(^ -I- ZnOi (60% yield), or SOQx C^: 80% |13), 70% (4)J no indie. refe.;lqraitutit- 
ing with HCl end htg. in i.t. it 120” see (5) (7).] 

(For itudy of nution with Nil ( 8 ) or KI (2) lee theie; for reutn. with Mg M (0) (goto 
that C with Mg in dry ether + trice Ii givei (06.3% yidd in 8 hn. (12)) RMlgQ); for 
reiotn. with hq. NH| and with aminei ne (10).] 

(p n-Octyl mercoiic chloride: m.p. 116.0-1166’ |11|. (IVoin RMgQ -|- HgCIt (ID.) 

1:8181 ID Fetkin, /. Chm. Sac. U, 1173 (1896). (2) Count, Huauy, J. Am. Chm. Son. 17, 
486 (1925). (3) Ferliin, J. priOL CAem. (2) II, 406 (1886). (4) Owk, Btreiidit, IViiq*. 8o|(. 
Ste. Can. (3J H, III 77-70 (1929). (6) Bouveault, Blue, BuU. iw. dim. (3) n, 678 (lODD. 
(6| K6ppl, JfonoliA. M, 268 (1933). (7| Zincke. inn. Ill, 4-6 (1860). (8) Ap^, 

inn. eWn. (10) 1, 83 (1W4). (9) Boborigin, IiwguIjiM. Gumwi, B<r. H 1430 (10»). (10) 
Woiti)haI,Jeroliel,B«r.7l.l004rl010(1040). i. 

(n| Whitmore, Berutein, /. im. CAm. Soe. M, 2627 (193Q. (12) Hwben, Boedhi, FfacMT, 
Bv. •. 1768, 1778 (1936). (13) Vogel, /. Chm. Sue. UU, 633, 640. 


BriLt-lfO 

MW 

t(lM) 


-148484 (4) 
148668(18) 


3:8690 l-CHLORO-l,8-DIMETHYLBE]IZE]!nt 
(nc,-ChlonMn*xyleae) 


CiHiQ 


BelLV- 

Vr- 

V|-(»9l) 


BJ. 1834-1864’ (1) 

186-187’ (2) 

[Fyir prepn. of C from Z^miuhliSHlimethyibenienB (sK.*ni'XylidhiB) [BoiL Zn*li(l 7 i 
XIIi*(4B2)| via din mtiMtinn and CunQi reactn. lee (1); for prepn. of C ban M'ljdaM 
(1:7420) via -iWuntinn to 2,44hnethylbenienemilfonio add, cUorinatioii, ootvenion to 
■nitiimi Balt of !Miloro-2,4-dunethyn)enieDeBulfonie add, and hydrolyda of the llttir with 
auperheated iteam in H|k)t at 160-170* aee P).j 

|;gM (1) Kdhlrauiehi FOograti, JfenaliA. M, 369 (1034). (9) EiliieharJ Fildif (to IXlj, 
Gw. 401,2M, Mirch 13, 1927; CJl. M, 2307 (1930); I.G., Brit 818^07, Jviy i, 1029; CM. tm, 
n 1691; I.Q., IMob 060,782, Ju. 12, 1839; CM UM* H 668. 




DIVISION B, SEOnON t 


lUS 


S:85N ii4mi4/«-CHL0R0F10n0Nm H CiHj^ Bi|L8JLl« 

iipC4H40.C0.(!!.CHi 


B.P. It T80 mm. (1| Df .. 1.0M3 (2) - MM8 <2) 

71.6-72.6° at 10 mm. (1| 

•:BIW (l) BnrkhBrd, Kahovec, MonalA. 71, 340 (1038). (2) Behianbov, Z- phyuh. Chen. 
1472, 330 (1935). 

8:B696 ETHIL i(,l-a4moilO-ii-VAlBSATB C 7 HuOia Bdl.n-S 02 

CH|.CHi.CHj.CH.C!OOCiHi lli- 

. 185* at 7U mm. P) - 1.040 (1) - 1.48071 (1) 

liq. with peppennint-like odor; uibqI. aq.; boI. ale., ether. 

[For prepn. q( C from at-chlaro^valeroiiitrile with aba. EtOH + HGl see |li.] 

l;BiM (1) Benrau, Ree. trm, ehim. M, 47-^ (1901). 

3: 3597 ETHYL y-CHLORO-n-BUTYRATE CsHuOaCl BeiL n - 273 

CHs.CH 2 .CH|.C(X)CiHi ni-(124) 

^ n.-(854) 

B.P. 186° at TOO mm. (1) Df - 1.0754 (4) - 1.48107 (4) 

188-184° |2) 

77’ at UnmL (8) 

76“ it 16 mm. (4) 

72“ at 16 mm. (12) 

70-71“ at 10 mm. (5| 

64-66” at 10 mm. (6) 

[For prepn. of C from y-chloro-ii-butyric add (3:0020) with EtOH + H 2 SO 4 (30% yield 
|3|) see |3|; from T-chloro-n-butyronitrile with EtOH + HCl see (2); from y-ethoay-n- 
butyric acid by htg. with SOCli (77% yield) see (5); from ethyl rt-butyrate (1:3127) with 
SOajGi + dibenaoyl peroxide in (^CU (40% C -b 10% er- and 40% ^-uomera) see (7); from 
Y-ethoxy-firbutyryl chloride (12| in almoet 100% yield merely by htg. at 100” for 10 hrs. 
aee (12|.l 

(j added dropwiae to solid KOH at 180” loses BCi and by ring closure yields |8) ethyl 
cyolopropanecarboxylate [Beil. IX-4, IXi-(3)], b.p. 134”. 

|C heated with Nal in acetone yields (5) (6) (9) ethyl r-iodo'^butyrate, b.p. 69-71° at 
3 mm. (5), 84-86° at 4 mm. |9); C with excess MeMgl yields (10) 5-chloro-2-methyl- 
peiitBnol-2; C with NaNi in aq. ale. yields (11) ethyl y-azido-n-butyrate) C with diethyl- 
amine m B.t. at 100° yields (3) e^yl y-diethylamino-n-butyiate, b.p. 73-75° at 4 mm. (5).] 

C on htg. with oonc. HCl yields (5| y-chloro-n-butyric acid (3:0020). 

For the amidei anilide, p-toluidide, and other derive, corresp. to C see y-Ghloro-npbutyric 
add (3:0020). 

0 l-Fhenyliiyiralidone-S [BeO. XXI-237]: oryat. from aq., m.p. 60” (12). \Eicm 6 

with ani^ at 110* for 1 hr. (12).] 



1187 


sianr-ajiMi 


uqtnDS WITH 

l:MN (1) IWTi Mi. md. ny. Bib. (3) M, 307-830 (1B86); ^ IMh II 371. (Si Jtatt. 
Bus. NP. cMiib (8) 111 84l (1880). (8) Wohlipmu^ 4 )m. dhOn. (9) I, 807, 816 (U14). ui 
Karvonn, im. ilflid. Ssi. Fmmiea§ AM, No. 4, p. 3l ; CmL MU. Ill 808. (8) BK«^ WHdht. 
Zinlv, J. Am, CAm. Sx. 81, 2488-2410 (1841). (o| Conut, Kirner, /. im. Chm. Bh. M, 
348(1034). (7) Price, 6chinn»./.iitt.C&m.,Slac. a, 2884-2898 (194()). (8) Rambiud, ML 
lee. Mfn. (6) I, 1804 (1838). (8) Puion, Arnold, Coob, J. Am. Chm. Bee. M, 2273 (1188). 
(10) Hmiry, Compt. rend. 141, 1233 (1900). ' 

(11) Curthii, GniHiii, Bir. 41, 1040 (1812). (12) Ftdoi, Hembadi^luhui, Ber. 74L 1703- 
1704 (1841). 


8:8600 S-CHLORO-M-OlMBTEnBERZSIlS 

(Mo-Chloro^iyleiie) 



CiH^S 


B«iLV-884 

Vi-(186) 

?r- 


186.8° 

(1) 

UP. +3” (2) 

186° It TIT mm 

. (2) 

+t6°(4) 

183.6-188.6° 

(3) 


184° 

(4) 


183-184’ 

16) 



Dj* » 1.058B (4) 


[For prepB. of C from p-xylene (1:7415) irith CU in pm. id Fe (82-86% yield (4)) ( 6 ) 
or I| ( 2 ), by refluxing with FbCl 4 . 2 NH 4 Cl ( 6 ), with SOiQi + AlCU (7), or with CIt sq. (1) 
see indie, refe.; for prepn. of C from p-xylidine [Beil. XII-1135, Xlli-(488)] via diuetintion 
and use of Cutdi reaction see (3).] 

C on nitration with a mixt. of HNOi + H|SOi ndde as direeted (4) ( 8 ) gives 54 utlo 4 - 
chloio-l,4^meth]4bensene, cryst from ether, m.p. 77-78° (4), 78° ( 6 ) (aocompaaied by 
other products). (This mononitro-C on further nitration yields 5,6-diiutro-24hloro-l,^ 
dimethylbenseno, cryst. from ale., m.p. 101° |4).| 

C on monosulfonation with fumg. HtS 04 (2), 100% H 1 SO 4 (4), or ehloroeulfoniD aoid (8) 
yields 2-ohloro-I,4dimethylbensenesu]fanic aoid-5 [Bdl. XI-127] (correap. sulfonyl ehloiide, 
m.p. 50° (4) (9); sulfonamide, m.p. 185° (4); suUonaailide, m.p. 155° (4)). 

|C on further cblorinatiun yidds mainly 2,S-dicb]oro-1.4Aimethylbenzene [Beil. V.B841, 
m.p. 71 ° ( 2 ) |4), b.p. 221° cor. (2), 224° at 770 mm. (4) (together with small amts, of other 
prods.).] [For side-chain chlorination of C and conversion of resultant prods, by hydrolysis 
to 2-ehlorob(»EenediearboxyIic add-1,4 (chloroterephthniio add) (3:4095) see (10),| 

C with Br 2 + Fe (5) or with Bn -j- HNOj -|- H ^4 ( 11 ) as directed yields 54)romi>6- 
chloro'l,4-dimethyllienieoe [Beil. V-385], Ifts. from hot alo., m.p. 66 ° (5) (11). {Some 
dibromo-C, m.p. 93°, and tribronuhC, m.p. 234”, are also formed (5).] 

1:8061 (1) Datta, FamiuidH, J. Am. C%em. Boe. U, 1811 (1916). (2) Eluge^ Bsr. 18, 3098 
(1886). (3) KoMrausch, FOosrats, JiimUh. 04, 368 (1934). (4) WbU, Ana. Am. (11) A, 
5-82 (1936). (5) tyillserodt, Wolfien, J. praki. Chm. (2) », 402-406 (1888). (6) Bqreweta, 
Biot, Conpl. raid. Ui, 1121 (1902). (7) TOM, Eberhard, Bar. M, 2942 (1893). (8) Vinna, 
Kaman, J. Indum Chan. Bk. U, 540-541 (1933). (9) I.G., Brit. 281,290, Jan. 25, 1928; Frendi 
644,819, Oct. 6, 1928; Cm<. MSI, II 352. (10) I.G., Fbneh 563,791, Aug. 26, 1929; Cml. Um, 
n 2731. 

( 11 ) Vaima, Raiuii, J, Indian Chm. Sue. 11, 248 (1935). 
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818668 8,8'4HCHU)B04»JS(lPIU)Pn.tnra C^uOOi BIE.8.E.84 

(Ka-G341hliai>4iopn)pyl) ether) 

CHi CHi 



CaCBi.(!:H-0-^(3HiCl 

B.P,i 187-188’ at 761m 

B. ID 

- 1.108 ID n$ - 148046 ID 

187.4* 

(81 

BS- 1.1137 (2) 

187.1* 

( 2 ) 



1.1188 (3) 


CdoriMi liq. with apieeaUfl odor (1). 

(V^ pnpn. from l-ehIoropnipaA(d-2 (3:7747) + aoe (2).] 

C M htf. with KOAc + AoOH yiddo oorrasp. diaeotate, b.p. 2tf ‘ at 781 mm., tif - 
1.050^ - 1^2664 (1). 

IiBM (1) Dewad, AiB. me. cMm. Mo- Mi'89e (1B8Q). (2) Wlckart (to Unioii Carfaid* ud 
Cvbon CorpO, n.S. 3,0112.364, Aag. 25, 1036; Caii. UM, II 3B46; C.A. H, 7127 (1086). |3) 
MoCbira, Cton. Mo- H, 421 (10^. 


8:8610 HiO'-DICHLOKO-DI-n-FROPn. ETHER CiHiiCiCla Bea.S.N.S4 
(bti-(jl-Ghloro-ii^ropyl) ether) ^ O 

GH|.^Car-0-CHi.mCSr 

BiP. 188’ at 788 mm. (1) Df » 1.10B (1) - 1.44678 (1) 

Colorieaa liq. with agreeable odor. 

{For pnpD. from 24hloroprapaiial-l (3:7017) by htg. with BOiCl) eee (1|; for prepn. 
hum prqpideiie + HOCl eee (2}.| 

l:Mn (1| Dewael, BuB. m- dim. Bdo- 34, 345-346 (1025). (2) Nutting, Britton. Croopa (to 
Dow Chmi. Co.), UB. 2,005.012, Get. 12, 1037; Cent. UH, 1 2080; C.A. U, 8545 (1087). 


8! 8618 e-CHLORO-B-HETHYIfHElfOL OH CtHiOC!I 
(OOUoriHHneol) 


B.P. 188-189* at 740 mm. (1) 
188*11.0, (2) 
48-80’ at 4 mm. (1) 



Beil.VI- 
VI, .(173) 
V]^-(382) 


[For prepn. from E 8«hlaro-2Hiiethylphenol44ulfimBte by htg. with dil. H1SO4 at 130’ 
■ee (2).] 

C OB treatment frith nitroua add ^elda 6.«hloro.2-methyl-4HiitroBqdien(d, browniah 
iidlB.,m.p.ll2’ (3). 

t;WII (1) Huton, Nedy, J. Am. Chm. See, 17. 2177 (1035). (3)| FaUberg, liet and Co., Qer. 
254345, FWb. 10, 1013; C«t UU, 1 866. (3) too Auwm, Wlttig, Ber. St, 1371, Note 8 (1024). 


8:6689 ETBn d^-8-CHLORO.n-VAlSRATB CtHuO^ 

GH|.CH|.CH.GHi.OOOCiHi 


BaO. 8.R. 168 


Df - 1.0836 (1) nff - 1.49777 (1) 


B.P. 189* 0) 



im 


umt* wnto tf 

(ta VM^a. of C ft« ^^hkxw^ntarie mM (KiOSTO) «ith StQlS+H^lMI^^U 
{Ihfttovaratitey iMOur of C) b.p. 06.(-ft7' at lOaw., liai bm liMd. {ran IsMiofaiiaty 
^^likie-HHnknnittile with ale. HCJ {3) or frott hmmtataty «tlqri (UjrdraTHa^nteMa 
with PC9| OF SOCli in GHOa f2)i| 


8:B6U tfil-a-CHLORONOlVAlIB 
(fiFHeptyi-methyl-earbinyl 
ohloride) 

CH1.CH1.CH1.CH1.CHS.C&1 


G^ita 


a 


BliLMM 

It- 


BJ*. 1B0° at 7M mm. (1| B? - 0.8508 (1) 

■For piepn. of 6 from nananol-S (n^hept;lHnethyl-euliinol) (1 :626B) with HCl gal lee 

m 

l;BIU (1) Tin Oyngen. Bull. and. reg. Bdg. tm, BIO-TOS; C«K. 1M7. 1 S80; C4. 1. 1960 
(1607). 


8; 8040 S-CHLORO-l,S-DIiaTHyLBBllZBllB CHi CiHdCl BdLV-878 

(ayffi.-Ghlor(Hnp]7leae] /\ Vr- 

oljca, 

B.P. 190-191” It 766 mm. |1) (2| 
lB7.4rlBS.4'’ 0) 

06” at Umm. (3) 

[For prepn. of C from 6-amiDo-l|3-dimethylbeiuene (iym.>4n-xylidine) [Beil. Xll-USl, 
XIIi-(487)] via diaaotization and use of Sandmeyer reactn. with CugClx see (1) (3); from 
5-chlor(>-l,3HlimethylcyclohexBdiene-3j5 [Beil. V-119, V]-(64)] by addn. of Bri and autwa- 
quent elimination of 2HBr by boilg. with quinoline see (2).] 

C on shaking with 10 pts. fumg. HiSOi (15% BOO at 30-40” yields (2| (1) &«hlore>*l,B* 
dimethylbensenesulfonic aGid-2p non-hygroecopic cryst., m.p. 52” (1) (eoneep. sulfonyl 
chloride, m.p. 56-58” (1); sulfonamidei m.p. 1BM02° (1)). 

6:6M (1| KlagBi, Ber. 21, 310-311 (1890). |3) ElagM. Ennevsnagd, Ber. 27. 3024-3026 (1804). 

|8| EohirauMh. Pongretip Mtmatsh. 64, 370 (1034). 


8:8645 a-CHLORO-lpB-DlMBTHYLBBNZEnS 
(vic.-Chloro-a4ylene) 


BaP. 181” at 766 mm. (1) 
189.5” cor. (2) 


CHi CsHdCl 

Of 


B« 0 ,v- 8 es 

Vi- 

Vi 


[Fhr pfopn. of C from 54ii]in(hl,2-dime{hylbeiueu (pjc.^xylidiiM) (BoL XII-llOlp 
Xni-(47S)j via diaiotiiattaii and uw of CuiCl. reaetn. lee |1|; for fonnn. of C fnm fr4ylna 
(1:7430) with GU in pra. of Ii (2) or Fe (3) (the ieomeric 4-ahl(KD-l,2-dimeth]dbenaeB« 
(3:8076) ia alao fonned) aoe (2) (3).] 



«;«H»4:8658 


DIVISION B, SBCnON 3 


lUO 


Con euHlii. withdil. HNOi in Tieldi (2| (3) MilBn)44iwtb]4benMieHid (8:4485). 
[Hw behuior of C on nitnlion hiB not u yet been iqMvted, all time ponble monanltro 
Mmivea him, however, been independently prepend; vie., 4-nitro-C, m.p. 46* (4); 
54iitn>£, ntp. 101* |5); Odtro-C, ni.'p. 62° (0).) 

C on Bulfonetion yielde eaduBively 3Hdiloro>l,2-dimethyibeneDneBulfoiue ecid-O (Beil. 
Xl-121] (ooneep. auKonyl chloride as yet unreporM; ooneBp. Buifonatnide, m.p. 100° (2|). 

[C with G) in piea. of Fe yielda (1) 3,4^ohloro-l,2-dinieth^benaene, b.p. 234°, m.p. 
8-0* |2).] 

1:0111 (1) Hiokel, AylinCi Walton, /. Chm. Sx. 1114, 1047-1048. (2) Krikier, Ber. 18, 1758* 
1758 (1885). (3) Claui, Bayer, Ann. »4, 306-311 (1803). (4) Hinkal, Ayling, Waltara, /. 
Chm. Son. IIH, 287. (5) Hinkal, /. Ctam. Bx. U6, 1862-1853 (1024). <e| Hinkal, CaUina, 
Ayliiic, J. Chm. Bx. Ill, 2072 (1023). 


3:8650 I^-DIGHLOROBEPTAHB G 

dn 


C/HhCSi 


BiiL 1 - 154 
Ii-( 57) 


B.P. igi^cor. Ill i)f « 1.011 (3) tS * 1.4440 (3| 

82-84° At 30 mm. (2| 

82° at 20 mm. (31 


[For prepn. of C from n^heptaldehyde (l.*0183) vrith FCli at 150° (1) |2) (16% yield 
(0)), in the cold (61%yield |4|) (11), or in C|H| at 20° (3) (^% yield |5)),aeeindiD.ref8. 
(much Ion is incurred by polymerization of the initial aldehyde by the HCl resulting in 
the reactn.).] 

G with ale. KOH gives (1) (2) 1-chloroheptene-l (3:3219) and on protracted actn. (1) (2| 
heptyne-1 (1:8085), b.p. 100°. passed over soda-lime at 420° (3) (5) or htd. with 
powdered KOH + mineral oil at 250° (5) or dropped onto NaNH.CoH 5 17| or treated with 
NaNH 2 in xylene or mineral oil (60% yield (8) (10)) (9) gives n-smylacctylene (heptyne-l) 
(1:8085). 

[For conversion of C to 1,1-difluoroheptane by use of HgO + HF see (6).] 

I;6m (1) limpricht, dan. in, 81-82 (1857). (2) Wdt, ficr. 30, 1496 (1897). (3) Bachmimn, 
HOI, J, Am. Chm. Soc. 31, 2730-2732 (1934). (4) Loevenich. Losen, Dierichs, Ber. €0, 951 
(1927). (6) HOI, lyun, J. Am, Chm, Soc. 50, 172-176 (1926). (6) Henne, RenoU, Leicester, 
J, Am, Chm, Sx, U, 938-940 (1939). |7| Bodroux, Cmpt, rend. 308, 1023 (1939). (8) Bour- 
gsul, ilnn. chim, (10) 3, 223-224 (1925). (9) Meunier, DeepBrniet, Bull. soc. chim, (4) 15, 481-482 
(1924). (10) Guest, /. Am, Chm. Sx, 47, 862 (1926). 

(ll| Kuz'min, SoobKhmie o Nauch.-Iodlodovalel Rabfde Kieo Ind, Imt. X, 18 (1940); C,A, 37, 
3047 (1943). 


3:8655 ISOBUm 0-CHLOROFROPlONATB CTHuOaCl Beil. 11-250 

(CH3)jCH.CH,.0,C0.CH2.CH2Cl Hi- 

B.P. 1B1-1B3° (1) D? - 1.0313 (2) n? - 1.4395 (2| 

t;BI5l (1) Mowau, Ann. oMn. (7) 1, 173-173 (1834). (3) Sahjaabar,, 2. phynk Chm A-ITI, 
331 (1985). 
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8SM87 BTBTLy'CHLOROCROTOKATB CVHiOiQ BrfLa-4l9 

CHi.CHsaCH.COO0A Itir*' 

^ Bi-CW) 

B.P. 181-188° tt 760 nun. |1| D? _ 1 .I 8 O (2) b“ - 1.4688 (2) 

84r-S5° It 16 mm. (2) 

80° at 10 mm. (3) 

77-88° at 18 mm. (4) 

66-68° at 8 mm. (3| 

[Sh alao y^loncrotanic add (3:2170).] 

Alihoui^ C is capable of exiating in two geometricaUy isomeric forms, only thia one is 
known; collateral evidence (but not actual proof) indicates that C is the traiM Btereauamer. 

[For prepn. of C from ethyl vinylacetate [Beil. 11-407] | 5 ) with Ck in CC 24 (forming 
ethyl Ay-dichloro-n-butyrate) followed by treatment with ale. hTsOGt at 0 ° (splitting out 
HC3) and giving 65% yield sec (5|; from ethyl y-chloro-^hydrozy-n-butyrato [Beil. Ill* 
310, Illi-(116)] by dehydration with PzOb (yields: 65% (4|, 62.5% (3), 60% (2)} ( 6 | (so- 
companied by some y-chlorocrotonic acid (3:2170) (3) (2) and also by ethyl 7 H)hloio- 
vinylacetate (3)] see indie, refs.] 

C on hydrolysis with Ba(OH )2 below 0° or even (but less advantageously) with KOH 
gives (60% yield (3) (5|) (7J ( 2 ) y-chlorocrotonic acid (3:2170), m.p. 83"; note, however, 
that hydrolysis with hot cone. alk. gives also two other products, vis., 0(CHs— 

C 00 H) 3 , m.p. 195" ( 2 ), and 7 -hydroxycrotonic acid, m.p. 108" (2|. 

[C in EtOH/NaOEt undergoes addition of EtOH to unsatd. linkage followed to small 
extent by elimination of HCl with consequent ring closure to a cyclopropane deriv.; e.g., 
C (0.134 mole) in 2 >j pts. EtOH treated dropwise in cold with soln. of Na (0.087 mole) in 
the same vol. of EtOH os above gives (yields: 42% ( 8 ), 25%i (9|) ethyl 7 -chloro<^-ethoxy*n- 
butyratc, b.p. 108.0*108.5" at 20 mm., D- ^ = 1.078, n. = 1.4295 ( 8 ), accompanied by 
a little (3% yield ( 8 )) ethyl 2 -ethoxycyclopropano-l-Garboxylate (l-carbethovy-2-etboxy- 
cyclopropane), b.p. 77.50-77.75“ at 13 mm., Hi? = 0.995, nL® * 1.453 ( 8 ); the latter is 
also obtd. ( 22 % yield ( 8 )) by distn. of the ethyl 7 -chloro-^-ethoxy-n-butyrate with dry 
[lowdered KOH at 180° and 45 mm. press.] 

[C on dropwise addition to dry pownlered KOH at 180" gives ethyl oyclopropane- 1 - 
carboxylate [Beil. IX-4, lXj-(3)], bj). 130" at 728 mm., D - 0.970, nL® = 1.416.] 

[G with excess dry powdered CaBry heated several days under reflux gives | 2 ) ( 10 ) ethyl 
r-bromocnitonate. •— C (1 mole) with Nal (1 mole) in acetone reacts readily at ord. temp, 
pptg. NaCl (80% theory) and yielding (3) ethyl 7 -iodocrotonate, b.p. 92-03" at 2 mm.] 

[C with NaOAc in AcOH heated at 100" cf. |U) yields ( 8 ) ethyl T^cetoxycrotonate, b.p. 
115-116" at 16 mm., H? = 1.075, n? = 1.4445 111).] 

[C with cone. aq. NH 4 OH not only has its halogen replaced by -NHi but also is hydro- 
lyzed with consequent fonnn. of °t'-aminoerotonic acid; this was not isolatable as sudi but 
only as its picrate, the m.p. of which, however, is not reported ( 2 ).] 

[C with MejN (excess) in ole. contg. a trace of Nal in s.t. at 100" followed by evapn. 
with HCl gives (4) y^limethylaminocrotonic acid chloromethylate (Y"dimeth 3 damiii 0 Groti 0 ii- 
betain chloride), m.p. 203-205" dec. (4).] 

1:8867 ( 1 ) LeBpioau, Bidt. soc. cAim. (.3) II, 466-467 (1905). (2) Rambaud, BvU, idc. cAist. (5) 
8 , 139-141 (1936). (3) Braun, J. Am. Chm. Soc. 68 , 3167-3176 (1930). |4) Linnewuhi Z. 
pkyM. Chm. 17i, 217-221 (1928). (5) GlattfeM, Rieta. J. Am. Chem. Sac. 18, 976 (IMO) 
(6) LeapiMu, Compe. rand. 188, 1410 (1900). (7) Bachar, Benmnsa, Rep. frav. cAtm. 66 , 610 (1938). 



«iMSV-«;8e9S i»VIfflOK B, aBCnON S IM 

a091 (IBU). (10} BainbMid, Bull. m. dWm. (fi) 1. U47 (19M), 

( 11 } lUnbtud, Bull. toe. eUm. (6) 1, 1338 (1934). 

818680 ^mnCELORlDB pti/ — Srnra BbILT-8M 

(p-Methylbeaiyl eblnde; ¥i-(186) 

M-cUoro^fHiyUiie) V|-(89B) 

B.P.tBS" at 780 nun. (1) 1^-1.0818(2) 1 ^- 1 . 5880 ( 2 ) 

OS-lOl’at 87 mm. (2) 

99-04'* It SOmm-jli 
00° It 20 mm. js j 
81.5° It 10 mm. 14) 

[Far pnspn. of C from p^yloarbinol (1:5054) by diitn. with HCl see (3) (4A) (B); by 
treatment with FCb (07% yield) see |6|; for prepn. from toluene (1:7405) with pero- 
fnmuldehyde + HCl (75% yield |2}) see iJ$o (5); with eym.-dichlorodimethyl ether 
(3:5245) +ZnCli see (1)15).] 

G stood with ^^/10 ole. NaOEt at 30° yields ethyl p-xylyl ether [Beil. VI-49BL b,p. 203”, 
to extent of 15% yidd in 6 hn., 40.5% in 24 hrs. (7) cf. (8| (9). [For data on rate of 
hydrolyeis with acid or ilk. in acetone eoln. at 30” see (10|.] 

C with Mg in ether yields RMgGl; on carbonation at 0° (11) this yields thCHi.GA'" 
CHi.COOMgGl; this upon acidification preeumably (no recevd) would yield p-tdylaoetic 
ao. [Beil. lX-530]j m.p. 02°; on treatment (12) with C|H|MgBr, however, it gives a mixt. 
contg. 64.2% p-tolylmalonic ac., sepd. with CsHa, cryst. from aq., m.p. 143.5-144.5° with 
cvoln. of GOi (12). [Use of isopropyl MgCl instead of CiHsMgBr gave 93% p-tolylmabnio 
ae. (12).] 

G boiled for 6 hrs. with 10 pte. 7% NaHGOi sob. gave (66% yidd (2)) p4olylcBibmbl 
(1:5954). 

0 N-(p-Xylyl)iihfhalliiiide [Bdl. XXl-4681 : from G by htg. at 180° with K phthalimide 
(3); ndls. (from dil. ale.), m.p. 116-117° (3), 120° (13). 

8:8611 (1) Stephen, Short, Gludding, J. Chm, Soe, 117, 520 (1920). (2) Bhorygin. Bogdanowa, 
J. Apiiied Ckem, 11, 1217-1221 ri038); CmU IMi, II 1277; C.d. 81, 4216 (1030). 

(3) CurtiuB, Bprenger, /. ffrnkt. Chm. (2) 81, 111 (IDOO). (4) Bennett, Jones, J. Ckm, Soc, 
1885, 181B. (4A) Halford, Reid, J. Am. Chem. Soc. 0, 1S75 (1941). (5) Hill, Short. J. Chm. 
See. 1085, 1126. (5) Iniold, Rnihiteb, J. Cliem. Soc. 1888, 1279. (7) Fraiuen, J. praAir. CKcm. 
(2) 17, 84 (1913). (8) OUvier, Rec. trm. 41, 305-305 (1921). (9) von Braim. Engd, Ann. 
481, 319-320 (1924). (10) OHvier, Weber, J2ec. fra*, ehim. 68, 885 (1934). 

(ll) Ivanoff, Bpassoff, BuU. boc. e&tm. (4) 8 , 20 (1931). (12) Ivanoff, Fohenitchny, Bull. see. 
Mn. (5) 1, 228 (1934). (13) Gurtius, Schmidt, Ber. 16, 1577-1578 (1922). 

3:0666 MfiLORO-M-DllCETHrLBEHZEHX CH| GsHoQ Bea.V-373 
(un8vm.-ChloTo^xyleae) /\ Vi-(103) 

Ik 

B.P. laa-s-ies-s* (i|(r) bS i-ossso) nS 1.5880 (s) 

157-188’ at 785 mm. (2) 

188.5' cor. at 787 nun. (3) 

188-184’ (6) 

78-75* at U mm. (4) 



m aM 

■■a1t|(8),irithS(^int]udttkHe(7},«b|ii[^«etii&]in|iii.«fiiH9^ (di)aU«i^ 
9‘.fino) m (0); for pntn. of 6 bm ^«iiiiBoJi,24iimeti^^ (iHq«i.-<n-iy6£iM) 
[Befl. XII-lUl, 3QIi-(4U)] via dianlintion and use of OuOli raaotion ne (2) (1); for 
fatan, of C fnm 1,3-diiDetlqrlbeiiKneMilfamg aiid4 (Beil. XI«133, X]i>(34)] by hi(. aib 
SOCbinaatat IWiorb-llin. ne (8};forfoiiim, of Cf^44aomo-l,UkMtfa|B>Muae 
via eoavenfan to BMgBr end naota. vrith C3.CN see (4i; for pi^. ^ C bm pddon* 
toineDa <3:8287) by ebloronietbylatioD with GH|0 + HCl to dHAbro^CcUoninatb}!)' 
toluene and lubaequent reduction with Zn + NaOH ne (20).] 

(For reaetn. of C irith 4,4'-4etraiDethyldiBniinobenaophanone (MioUer^ IcMone) + 
Na in tdluene yielding i»(4jiniethylBiiiinoi>henyl}<4Hn-iylyloarbinol, odotkiB ndb- from 
m.p. 146”, see (9); for on of thia prod, in prepn. of honudoge of mainahifai peen ak., (16) 

(11) and other dyeatuffii (12) an indie, refe.) 

C on oxidn. with KjCnO? + H^BOi (6) (3) (7) yielda 4<ihloTw34neth]dbeiwic aeid 
(3:4016), eiyai bom aq., m.p. 20^210” (3) (7). — C on oiidn. with aq. KMnOi 
(13) (14) dHddorobeniei^carboiiylie a«id-l,3 (44hlaroiBophthahe aeid) (3:M66), ndla. 
from hot aq., m.p. 294.5° (14), 296° (13). 

C in AoiO treated with mixt. of HNO^ + H1SO4 aa apecified (16) yielda 3nitro44hl«0' 

l, Miinethylbenaene [Bed. V-379, Vi-(184)], m.p. 42° (15). [The other nunumitro deriva. 
of C have been prqid. indirectly, via., 5-nitro^ [Bed. V-379] (16), m.p. 51°; Smitro^, 

m. p. 72-73’ (17).] 

0 on autfonation with a mixt. of equal pin. fumg. HiSOr -|- cone. HjSOi yielda (18) 4- 
ehhiro-l,3-dimethylbenaeneau]fonio aeiiM [Beil. XI-123] (coneap. eulfonemide, m.p. 196” 
(3)). 

C on bromination with Bra -(■ HNO1/H18O4 mixt. (19) yielda 04rom»4rehliwo-l,3- 
dimethylbenaene [Beil. V-374], m.p. 06° (19). 

I:8N6 (1) KoUniueh, POngnti, IfonaM. 9^ 870 (1034). (2) KlaeM, Ber. 29, 310 (1800). 
(3) JaeobMO, £<r. IB, 1761 (1885). (4) Grignird, Bdlet, Courtot, Ann. etim. (0) 4, 45 (1015). 
(5) King, Mniim, Fnc. Nam Beiliaa fnil. M. 18, 276-281 (1033/1934); Cent. IM, D 2358; 
CA. 88, 6214 (1035). (6) Vollrath, Aim. 144, 266-267 (1867). (7) T6hl, Eberherd, £tr. W. 
2042 (1803). (8) Meyer, Ann. 411, 336 (1923). (O) Bodd, Unch, /. Chm. Sac. IMT, 2177. 

(10) Lawrie, lineh. Redd, Britiih Dyeetuffa dorp., Bnt. 207,807, Nor. 25, 1028; Cent. 1|M, 
11274. 

(11) Britiah Dyeetuffa Corp., lineh, Bodd, Brit. 301,103, Deo. 20, 1028; Cent. IHO, 1 1747. 

(12) Imperial Cham. Ind., Bodd, lineh, Brit. 314,825, Au«. 1, 1920; Cent. IBN, II 2610. (13) 
Daviae, Wood, /.CAem. See. im, 1126. (14) DDmoim, Uabaehian, Ber. 16, 1700 (1003). (15) 
Varma, Raman, J, Indian. Chm. Sac. II, 540 (1035). (16) Eorrer, Fritiache, Bab. Chin. Aete 
II, 482 (1036). (17) Dadowall, Kenner, J. Cham. Sac. 1127, 1106. (18) Qundelaoh, Bull. eee. 
cAim. (2) n. 343 (1877). (lo) Varna, Raman, /. Indian Cham. Sae. II, 248 (1035). (20) 
Taolninlciir, Eiofahr (to I.G.), Ger. 509,148, Oet. 8, 1030; CM. IM, 1 360; [C.A. II, 711 (1981)], 


MHLOBO-MUrf lCflJH KHOL OH C;H,OCl Bell. VI- 

Vli- 

Vli-(3») 


B.P.nU.19A' H.P. 66-66” 



Saa 3:1066. DwMon A: SeUda. 
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3:8667 rf^^mXttOETinrLBBIlZEIIS H C^bQ BoiLV-364 

(Methyl-phenyl-carbinyl > y I Vi-(177) 

chloride) \ ^--C-CH| ^ Vr(277) 

Cl 

B.P. 195* dec. ID DJ" - 1.0630 (9) nff 1.5276 |9| 

194* dec. (2) 

90- 01* at 83 mm. (3) Dj* - 1.0508 |6) rS - 1-5337 |0| 

82-83* It 18 mm. (4) 

81-82* at 17 mm. (5) 

91- 92* at 16 mm. (6) 

69-70* at 18 mm. (7) 

67.5* at 18 mm. (8) 

68* at 9 mm. (9) 

C even on atdg. tends to lose HCl with fonnn. of styrene uid styrene pdymere (9|; such 
decompn. is facilitated by pres, of any_H('l and C oould not be dried with PbOb (10|. 

[Both opt. act. stereoifiomerides of C arc known but cannot be discussed here.] 

[For prepn. of C from methyl-phenyl-carbinol (1:6475) with 6 N HCl (75% yield |3)) 
(7). with aq. HCl in pies, of CaCb |2) (S|, with HCl + ZnCk (71 % yield (11)), with SOCU 
(82-88% yield (11)) (4) (5) (10), or with acetyl chloride (3:7065) (12) sec indie, refs.j'from 
ethylbenaene (1:7410) with CI 2 in li|dit (1) (13) (14) (15) or in pres, of 1% PCU (90% 
yield (16)) see indie, refs.; from styrene (1:7435) by addn. of HCl (9) (17) (18) under 
prem. in advent (100% yield (19)) or at —80* (68% 3 rield (29)) sec indie, refs.; for formn. 
of C from methyl-phenyl-carbinyl MgBr during reaction with cyanogen diloride (47% 
€ + 10% methyl-phenyl-carbinyl cyanide + 5% 2,3-diphenylbutane) see (6); for formn. 
of C from methyl phenyl ketone (acetophenone) (1:5515) during reduction with Zn/Hg + 
HCl see (20).] 

|Cl passed at elevated temp, over dehydrohalogenating cat. (21), or htd. with pyridine 
in s.t. 6 hrs. at 130* (77% yield (22)), or boiled with a small excess quinoline for H hr. 
(75-80% yield (16)) (23), or its quat. salt with pyridine htd. in vac. (24), or htd. with 
adds less volatile than HCl (25), or htd. witlL saltB of urg. bases (26) (23) yields styrene 
(1:7435), b.p.l45".] 

[C with Hs and Fd m pres, of MgO as specified (8) gives rapidly and quant, ethylbenzene 
(1:7410); note that C reduces much more readily than the isomeric p-chloroethyibenzene 
(3:8712) (8).] 

C on hydrolysis, e.g., by boilg. with 25% excess of 10-15% oq. NasCOs soln., gives 
(90% yield (16)) (27) methyl-phenyl-carbinol (1:6475) q.v.; C with aq. ale. or with aq. 
ale. NaOH gives at 50* only (5) meihyl-phcnyl-carbinol; at 100* both styrene (1:7435) 
and a,a-diphenyl-diethyl ether are also formed (5); under certain circumstances a-diphenyl- 
diethyl ether may also appear (5) (1)- study of hydrolysis of C in acetone oontg. 
HgQs see (4).] 

[C with aq. NagSOs on boilg. for 9 hm. (14) (7) gives (43-45% yield (14)) sodium o- 
phenylethsnesulfonate (corresp. aulfonyl cldoride, ndls. from ale., m.p. 79* (14) cf. (7), 
carresp. sulfonamide and anilide are unreported).] 

C on oxidn. with Cu(NOb )2 (13) or on boilg. with aq. or dil. ale. soln. of hexamethylene- 
tetramine (28) gives (60% yield (13)) methyl phenyl ketone (acetophenone) (1 : 5515). 

8:8M7 (1) Schramm, Mtmiah. 8, 101-106 (1887). (2) Engler, Bethge, Ber. 7, 1127 (1874). 
(3) Norris, Watt, Thomaa. J, Am, Chnti. Soc, 88, 1078 (1916). (4) Read, Taylor, J. CKm, Bog. 
18Mi 681. (6) Ward, J. CAem. 8oc. 1187, 445-458. (6) Grignard, Oiio, BidZ. sue. cAtm, (4) 



1U0 




LtQtnlffi VTTH tip<va 

ai^lSIH(in«). (7)iawMeli,MB3r,Mii3«,J.Or«.Ck4Mi.S,l6»-188(1989). (a)Ptad,MUir- 
I«bMk, M. ai48-21« (1931). (g| Braitaobkoh, MMUa, 2, ««««{». Chm. tMI, Ml 
(1940). (10) HugbM, Infold, Biiott, J. CW Sot- WH, 1375. 

(11) Ctork, BtniiAt, Tnuu. Ren. Bee. Can. (3) M, 01 77-89 (1920). (12) SMbiHBwdd, Met. 
7, 142 (1874). (13) FUehat, Bohmita, 2>r. It, 2210 (1000). (14) Bnoi, Midibotl, Turner, J. 
Chm. See. un, 1159-1100, 1102-1103. (IS) Duapeky, J. prakl. Chm. (2) IM, 287 (1934). 
(10) Zal’Und, Berkovioh, Annein, PbuiiehaHe Uautu IM, No. 1, 14-20; Cent 19M, H 3435; 
CJl. n, 5810 (1034). (17) I.G.. Froneli 746,533, May 12, 1033; Cent. IIH, 11 2337. (ig) LCk 
Ikanch 734,105, April 22, 1932; Cent. 1118, 1 505. (19) I.G., Gor. 040470, ^e 15. 1937; Brib 
404,054, April 13, 1037; Cent 1987, II 1002; CjI. 31, 0252 (1937). (20) BUnlniif, TVolfrui, 
Ann. 4M, 157 (1923). 

(21) Snutb (to Naugatuck Chem. Co.). U.S. 1,087,003, Get. 10, 1028; Brit. 298,153, Oct. 4, 
1927; Cent IKM, I 2022; C.il. 23, ISO (1929). (22) Klagee, Keil, Ber. 88, 1032 (1003). (23) 
I.G., Frenoh 729,730, July 30, 1032; Cent 1182, 11 3015. (24) Dorough (to du Font Co.), V.S. 
1,802,380. Deo. 27, 1932; Cent. 1933, 1 2872; C.A. 27, 1897 (1033). (26) I.G.. nweh 729,087, 
July 29, 1032; Cent. 1982, 11 3015. (20) Naugatuck Chem. (3o., fkendi 721,843, March 8, 1932; 
Cent 1982, II 2100. (27) Zal'kind, BerkOTieh, Anmain, Run. 34,547, Feb. 28, 1934; Cent 1191, 
I 8347. (28) Fabr. de Laire, Car. 208,780, Jan. 2, 1914; Cent 1114, 1 589. (20) Khemeeh, 
Klemiai), J. Am. Chm See. 85, 13-44 (1943). 

ii- 


[For piepn. of C f^om octBnone-2 (n-hexyl methyl ketone) (1:5490) with FCU eee (1).) 
3:8879 (1) Dachauer, Ann. 188, 271 (1658). 

3:8675 4-CHLOIlO-l,a-DIMETHnBEirZEnE CH. CiHea 
(un(ym.-GhIiiro-o-xylene) ^N(3Hi 

a 

B.P. 195*0.0. ID F.P. -6.25' (2) DiS = 1.0692 (4) 

1M° at 766 mm. (2) 

182 . 2 - 194 . 0 ° (. 3 ) 

181.5' cor. (4) 

75.6-75.8' nt 16 mm. (3) 

[For prepn. of C from 4-nmino-l,2-dimethyIbeniene (urui/in.-o-xylidine) [Beil. Xn« 
1103, XUi-(4S0)] via diuotieatiun and uac of CuiClj reaction sec (2) (3); for prepn. of 
C fnm o-xylene (1 : 7430) with Clj in pree. of li (4) 1 1 ) or Fe (5) (1) (tho ioomeric SHdiloro- 
1,3-dimethylbenzeno (3:8045) and other produete are oleo formed) eeo indie, refo.] 

C on oxidn. with hot dil. HNGs (i) = 1.2) or by htg. with HNOi (D • 1.1) in aa.t, nt 
160° yielde (4) (5) a mixt. of 5-Ghloro-2-methylbenxoic add (3:4670), m.p. 130°, and 4- 
ebloro-8-methylbenxoie acid (3 : 4700), caa. volatile with steam, ndls. from aq. or dil. Ao(ffl 
(6), m.p. 170° (5) (6). 

C added to 3-4 vole. HNOi (J9 = 1.5) in the cold, then htd. H hr. at 100°, then poored 
into aq. yielde (2) 4-chloro-5-iutro-l,2-dimethylbenaene, m.p. 63° (2) (7). [Note (a) 
that ■"'■II amt. of a dinitro opd., m.p. Ill” (2), is also formed; (6) that the prod, of m.p. 
73” 80 obtde by earlier work (1| was certainly impure; and (c) that the iaomeiic 3-nitro4« 
eh]oro-l,2-dimethylbeziiene has m.p. 75^ |7|.I 


Beil.V*m 

Y|- 

Vr- 


3:8670 2^-DlGHLORO-OCTAN£ Q CsHisCb 

CH).CHs.()H].CHs.CU^CHr-(l>--CH| 


B.P. 100-200° (1) 



SjWTA^sSSU 


onmiQN B, smm s 


im 


C » Mdfautnm (4 ) {S) tmUs aniuihniy luiM 

[Bafl. Xl-Ull (eemq). ii^onyl lAlaBdet as annipoitad; ratfinanidb, adk {tmi do., 
nm. 20r (4)). 

0 nitili CIt in pna. of To tmUb (2) 4,54iahlan-l,3H]imethylbenieiie, m.p. 76', b.p. 240* 

m. 

I:MS (l) CImii, Gronowei, /. pnkL Chm. (2) 41, 2S7 (1891). (3) Hiokd, Adiw Wilt«m 
Chm. Soe. IM, 1047-1M8. (3} Kohlraundi, Poo«tati. JtfmoM.fS. 871 (193^.^ KrOflv, 
Btr. IB, 17W-17BB (1885). (6| Claui, Biyar. Am. n4, 305-309 (1893). («| Huninii, Bsikil, 
J. Am. Chm Soe. 11, 820 (1939). (7) Hinkel, Aylinc, Walten, J. Chm See. UM, 2B0-3B7. 


3:8880 n-OCTABOlL CHLOIUDB 
(n^jspi^qyl ebloride) 


0H,.(CI^),.O>0 

da 


CtHuCXa Ball n • 348 
Dr— 
Ik-(803) 


BJ. F.P. 

188.58* at 760 mm. (1) -61.1° (Uof. (19) Oj -0.94488 (1) 

104^198' at 7B6 mm. (2) -63° to -62.8° mr. (19) 

188-192° (3) ili'' - 0.94866 (1) 

91° at 28 mm. (4) 

88° at Umm. (6) (19) - 0.88348 (1) 

74-77* at Umm. (6) 

[104-105° at Bmm. (18)] 148408 (1) 


Care moat be taken not to oonfuae C, the add chloride of iHaprylic add, with the eoi^ 
raaponding idativea of n-caproio add (Cg) and of iHsapric add (Cip); for this reaaon tlie 
home n>octaaoyl chloride is prefened. 

(For prqm. of C from tMctanoie add (n-eaprylic add) (1 : 1145) with PCU ^dd: 82% 
(19), 64% (7), with PClg (2) (8), with FClj + ZnQi (90% yidd (7)), with SOQt (3) (96% 
yidd (6)), or mth oxalyl (^)oliloride (3:5000) (18) aee indie, refa.) 

[For uae of C in piepn. of correap. odluloee eaten aee (9) (10); for oae in ayntheaea of 
glyaeridea aee (11) (12); for oae with AlOg in Friedd-Crafta ayntiieaia of Tarioua ketonaa 
aee (13) (14) (19); for oae in piepn. of derivatives of vanillylamine aee (4) (16); for oat. 
hydrogenation to octanaldehyde (1:0192) see (15).] 

[C with Al(3a -I- phenol yielda (17) 45% o-(rH)etanoyl)phenol, m.p. 22.3°, b.p. 169-170° 
at 11 mm., - 0.9969, n!?'* - 1.5169 (17) (aemioaihaaone, m.p. 157-158° (17)), and 
38% p*(fH)ctanoyl)plionol, m.p. 02°, b.p. 22^225° at 10 mm. (17) (benioate, m.p. 107- 
108° (17)).] 

C on hydrolyaia yields iMictanoie add (n-eaprylic add) (1:1145) q.v. (for the amide, 
aniUde, p-tobiidide, and other derive, coiresponding to C see 1 : 1145). 

3:8M (1) DeOet, BuS. toe. Mm. BAa- 4B, 389-304 a931). (2) Henry, BiiB. mad. roy. BUy. 
(3) 87, 63-72 (1890); C«n<. IBBI, I 968; Bee. frog. ehim. 18, 252-253 (1869). (3) Bardan, Bvtt. 
soe. e/kfm. (5)1, 143 (1934). (4) Ford-Moore, Phillips, Bee. ton*. (Aim. 81 , 855 (1934). (5) Kraft, 
Xoanim, Bar. 83, 2384 (1890). (6) Fina-David, Eiutar, Bal*. Chin. Aeta M, 86-69 (1939). 
(7) dark, Bdl. IVoat. Bop. See. Can. (3) 97, IH 97-103 (1033). (8) Aaehan. Bar. 31. 2348 (1896). 
(9) Brii 201,610, 8apt. 19, 1023; Cent. ION, IV 961. (10) Brit. 313,616, Aog. 9, 1929; Cent. 
1961)112743. 

(11) Hdduaohka, Sdwiter, /. pratl. Chm. (2) IM, 155-156 (1928). (12) RobiHut, RodM) 
Xkg, A. Am. Chm Soe. SI, 705-710 (1032). (13) Hartong, Monoh, Dedcert, Crondey, /. Am. 
Chm. See. O, 3320 (1930). (14) Balaton, Banar, J. Org. Chm. S, 165-170 (1940). (l6) Ba- 
eourou, Bell. see. eUm. (5) I, 1181 (1989). (10) Neleon, J. Am. CAam. See. 41, 2124 (1919). 
(17) BanAdenm, Giraid, Biifl. ne. ehim. (4) 47, 1309-1310 (1980). (18) Averill, Bodu, DnA 
/. Am, Cham. See. U, 666 (1990). (10) Paquette, Ungafdtcr, Tartar, J. Am. Chm Soe. 16 , 
666(1048). 
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tM UQinse WITH 2lf <1.U 


KiyM mXIITLCBU»IDB 

ddaridfl, tKhlflccH 
m'lgline} 

Bf. IBS-106* «LC. |2) 
M-B8* HU Butte) 


jBgi OM Bd.y.6» 

Vi-{IS6) 

T|.(SB1) 


1M4(2) iS-lJnB7(l) 


[For ipetial rtody cf prepn. (76% ^dd) by ddotuBtioii of nH^leDe ( 1 : 7 ^) in 1 i^ 

lee (1).] 

C Btood with N /lO ale. NaOEt at 30* yielda ethyl OHqrljd ether [Bed. VI>4B^ b<p. 9B3*t 
to extent of 10 . 0 % in 6 hn., 32.4% in 24 hn. (3) ef, ( 4 ). [For data on rate of Iqnbolydi 
with acid or alkali in acetone Boln. at 30* see (5).] 

C with M| in ether yidda R.MgC3 ; on earbonation at 0 * |7) tlua yidda i»€H|.C|Ht.Cfl|.- 
GOOMfC!!; thia upon addification pmumably (no reeord) wmdd yield m4olylaoetio add 
(Bdl. IX-j^], m.p. 61'; upon treatment ( 8 ) with C|H|MgBr, however, it pvee a 
eontg. 57.6% tn>tolyliBBlome add, edoileaa pdr. from (^HCIi, m.p. 130-131* with kne of 
CQi ( 8 ). [Uae of iaoptopyl MgCl in plaee of CiH|MgBr pive 88 % of tn4QlyliaaloniB ao. 
(8).l 

CanbaifingwithPb(NOi)iaoln. |2),orCu(NOi)iBoln. (30%yidd(6)),oralk.NaaOiO4 
( 00 % ^dd ( 6 |) givee nwtdualdehyde (1:0208). 


ID ^-(oJjlyllphflialimide [BeQ. XXI-4671; ndla. from ale., m.p. 117-118*. [Reported 
( 0 ) from m-qrlyl bromide and therefore preaumaiily obtainable under appropriate 
eonditiona from C.] 

l:fNI (1) Eini, Merriam, Pm. Nm SatimlmL Sei. U, 276^1 (1033/84); C.i. U, 6314 
(1035); CmL UU, II 2350. (2) Gundelaeh, Bull. w. tkim. (2) 21, 43 (1876). (3) FrautB, 
/. jnkL Chm. (2) M, 83-84 (1018). (4) OUvier, Rw. Im. Am. 41, 306-807 (1021). (5) 
Olivw, Weber, Bie. tm. Am. 58, 885 (1034). |6) Poener, Srhreiber, Bir. 17, 1131, 1137 (1024). 
(7) IvBDoff, Bpaaeoff, Ihill. m. Am. (4) ^ 20 (1031). (8) IvanoS, Pohenitehnyi SuS. mc. cAin. 
(6)1,227(1834). (8) Brtmmo, Ser. 81, 2700 (1888). 


8:8708 BIBII d,{-Y-CHLORO-n-TALmTS C;HiiOia 

CH|.CH.CH,.CH|.CO(XVH^ 


BJ>. 196* (1) - 10398 (1) 

70.5° at B mm. (2) 

Oil with odor like amyl acetate. 

[Fbr prepn. of C from Y-ehlonMiFvaleric add (3:0270) -I- EtOH -)■ H 1 SO 4 eee (1); from 
T^vakrolBCtone (1 ; 5080) with HO in EtOH aee (3).] [For the opt. active iaomen of 0 
eee Bdl. IIt-(268) and aubaequent literature.] 

I:BMI (1) Bchianberg, Btr. 76, 2386-2301 (1037). (2| WdUiemuth, CmpL md. lA, UTB 
(1014); inn. cMn. (0) 1, 306-301 (1014). |3) Noyea, Coi, J. im. Chm. Sue. H, 1004 (1001). 


BelLlI<S09 

lli-(181) 

ti?- 1.4310(1) 
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CHLOROIUIBKAHHIDBIDB 0 

a-c-/ 



C(0|0I BdLXVn-484 
XVIIi— 


B.P. 186’ oar. ILP. 33-34’ Di* - 1.3427 

S« 3:0280. DMiion A: SoUdi. 

6-CHL0R04-llETHyLPHEN0L OH C^HtOG BoU-VI — 

VIi-(187) 
V]k-(333) 

B.P. 198’ M.P. 46’ DL* - 1.215 

See 3:0700. Dwinon A: SoUde. 



3:8705 4-CHLORO-ISOPROPIUBNZENB CiHuG 

(p-Chlorocumeae) 

<!s) 


BeiLV-388 

V»- 

Vr(307) 


&P.185-19ratTMiiiiiL(l| 1.0257 (2) 1.514 |1) 

81’ at 151010.(2) 1.0022 (I) 

06-72’ at 11 000 . (7) 1.0190 (7) ig 1.6120 (2) 

1.6109 (7) 

The fiiBt reference given in Beil. V-395 is erroneous. 

(For prepn. of C from jS-(p-chLorophenyl)propcnc <2) by cat. hydrogenation see |2); 
from chlarobenzene (3:7903) with isopropyl ale. (1:6135) + H 2 S ()4 [72% yield) see (3) 
or with isopropyl ale. (1:6135) -f- BFj + KOs (63% yield) see (7); for formn. of C from 
isopropylbenzene (cumene) (1:7440) vdih Cb (together with other prods.) (4) |5) or with 
SCbCls + AlCls (6| see indie, refs.) 

C on oxidn. with HNOs (D - 1.2] yields (3) (4) p^hlorobenzoic acid (3:4940). 

C with chloroBulfonic acid yields a sulfonyl chloride wliich with NHs yields a sulfonamide, 
probably !^«hloro-5-iBopropylbenzenc^sulfoIlamide, m.p. 91° (2). 


l:S7iB (11 TsukervaDik. J. Gm. Chem. (V.S^,R.) 8, 1512-1515 (1938); Cent. 1119, 1 4929; C,A. 
II, 4587 (1939). |2) Ellingboe, Fuson. J. Am, Chm. Soe. 55, 2906 (1933). (3| Meyer, Bern- 
heuer, Manaiah. 51/54, 741 (1929). (4) Qvifit. ilcta Arad. Abomm, Math, ei Phyu. 8, No. 4, 
30 pp. (1934): Cent. 1114, II 595; IM. I 540; C.A. 19, 6885 (1935). (5| Varma, Sriidvasan, J, 

Indian Cham. Soc. 13, 191 (1936). |G) TOhl, Eberhord, Ber. If, 2944 (1893). (7) Heiuiion, 
Pwranek, J, Am. Chem. Sac. 14, 2751-2752 (1942). 


3: 8710 . otXlYl CHLORIDE 

(o-Methylbenzyl chloride, 
uHshloFo-o-xylene] 


BJP. 197-109° (1) 

99-94° at M mm. (2) 
70-80° at U mm. |3) 


f>i 

7H|G 


CbH,G BaiLV-8e4 
Vi-(180) 

Vr(288) 



iiQUiDs WHS up < U6 


8;87UM:S7tf 


IIM 

Laohrymatoty ail. 

[For prepn. (B8% yield) from o-tdylearbiiiol (1 : 5022) by aetion of thionyl chloride end 
pyridine see |2)^ by action of HjSOi + HO (86-02% yidd) see (3); the piepn. from (h 
xylene (I ; 7430) by action of trioxymethylene + HCl givn a mixture of C and p*xylyl 
chloride (3:8660) |4| (5) (6|.] 

C stood with iir/10 ale. NaOEt at 30® yields ethyl o-j^lyl ether [Beil* Vl-dS^^j oil, b.p^ 
208-210®, to extent of 21 % in 6 hrs., 52% in 24 hie. |7) of. (B). [For data on rate of faydrolyo 
BIB with acid or alkali in acetone Boln. at 30® see |9|.] 

C with Mg in ether yields R.MgCl ; on earbonation at 0° (10) this yields 0-GHs.GeH4.CHt.- 
GOOMgCl; this upon acidification preeumably (no record) would yidd o-tolylacetic add 
[Beil. lX-527]j m.p. 88-89°; upon treatment (11) with GtHiMgBr, however, it gives 83.3% 
yield of o-tolymalonic ac., ndla. from aq., m.p. 130-140°, with Iqbb of COi (11), -f 13% 
yield of o-tolyiaoetic ac. 

Cj refluxed 5 hrs. with dil. ale. KGN gives 74% yidd (2) i>-tolylaoetonitrile [Beil. lX-527], 
b.p. 244®, which on boiling 1 hr. with dil. HsSOi (2) gives 73% yidd (2) of o-tolylaeetic ac. 
[Beil. lX-527], ndls. from aq., m.p. 88-80®. 

G on warming at 100® with 1.3 mdeB pyridine givea ppt. of o-xylylpyridinium diloridei 
cryat. from GH3OH + dry ether, m.p. 183® (12). 

(B JV’-(o-X7lyl)phthi]iimde [Beil. XX1467]: cryst. from ale., m.p. 148-149®. [Reported 
(13) from o-xylyl hrmide and therefore preaumably obtainable under appropriate 
conditions from C.) 

3: 8711 (1) Reyman, BiM. soe. ehim. (2) 26, 534 (1876). (2) Hill, Short, /. Chm. 5oc. 1911, 
1125. (3) UdehBtoiii, Cohen, Ruth, Meldahl, CHm. Acta 19, 415 (1936). (4) Daneni, 
Compt. rrruj. MB, H18420 (ll»39). (5) Shorydn. Bkobliiukaye, J. Gm. Chm. {U.8B.R.) I, 
1578-1582 (1936); Cent. IW, I 167B; C.A. 81, 2190 (1937). (6) Hoch, Compt. rend. 198, 1465 
(1931). (7) Franseii, J. prakt. Chm. (2) 87, 83 (1918). (8) Olivier, Rec. tnv. ehin. 41, 306 
(1921). (9) Olivier, Webw, /Zee. kav. c&im. 63, 885 (1934). (10) Ivanoff, Bpisaoff, BulL toe, 
chm. (4) I, 20 (1931). 

(11) Ivanoff, Pchenitchny, BuU. roc. ehim. (5) 1, 226 (1934). (12) von Braun, Ndlea, Ber. 
79, 1762 (1037). (13) Strossmaiin, Ber. 81, 578 (1888). 


3:8712 ff-CHLOROETHYLBERZER E GgHeCl 

(wGhloroethylbenzene, / ^Hs.CHtCl 

A-nhpfivIpt.hvI p.lilnrirlp. ✓ 


^-phenylethyl chloride, 
benzylcarbinyl chloride) 


187-198“ U) 

199-198° dec. et 780 mm. (2) 
190-900' il. dec. 

06° et 8S 

91-99° et 10 
80° et 80 

8^00° et 18 
89-99° et 16 


B.P. (amid.) 

88 ° etUniffl. (9) 
89-84* et 16 mm. (2| 
83-84* It 14 mm. (10) 
81-84” at 14 mm. (11) 
at 18 mm. (6) 
et IS mm. (12) 


( 3 ) 

(4) 

(3) (5) 88-80' 
(6) 78° 


(7) 

( 8 ) 




68.5-69° It 4 mm. (13) 


Ban. V.(854) 
Vi-(1T7) 
V,-(877) 


1.069 (14) 

- 1JI904 (11) 


ColorleH oily liquid. 

[For prepn. of C from |5phenylethyl elc. (1 :0SO5) with fumg. HCl in e.t. 4 hn. at 140° 
(57% yidd (13)) (15), with oono. HO + ZnQ, (82% ^dd (8)), with 6 iV HCl (mall yidd 
(16)), with PCU in CHO, (yidd 70% (3)) (10) (12) (prod, conta. P eanpomidi (10) !». 
moved with NeHOO, (12)) or in CO, (80% yidd (5)), with 800, at room tamp, (yiddet 



nsna HJBWKmmMHmm tm 

gt% (W uih 74% (9)) or WBiming in dimathylmiGiia (91% yidd (1)> (17) (for telor- 
mediiihe kaaauL rf |9-ph«Dyletliyl oUoroiidfibe m |18|) leo indie. nii.l 
(Fbr fonin. of C from |B-ohlciroethyl>4diienMalf(mttte witli GsHiMgBr (90% yield (Ifl)) 
(30) see mdtc. rafa.; from di-G9-ohloro^l) aulfate with CeHiMgfo (25% yield) aee (21); 
fromCAHgCl with ICl in CCU (35% yield) aee (11 1; from methyl d-phenylethyl ether (33) 
or iir-(^phenyietfayl)beiiiAimd6 (7) (15) or i^,Ar-^(^heiiylet^)beiiiamide (60% yield 

(23) ) with PQi aee indie, refa.) from /B-phenylethylamine hydr^oride with HNQi aee 

(24) ; from bu-(/9-phenylethyl) ether with AeG + ZnCIi aee (0); from boilg, ethylbeawne 
(1:7410) with Qi (ea by-product of the i^aomBr) aee (25) (26) (27) (35).] 

C on oiddn. with CiOi/HjS 04 ia mudi more reaiaUmt then beniyl oUoride (3:8635) 
(28) but ultimately yiekla benadc add (1:0715), m.p. 12r. ^ [C paaaed with ateam and 
air at 460" over pumice impregnated with YiOi givea (29) benaoic acid (52%), benaaldehyde 
(35%), phenylaoetaldehyde (6%), and atyrene (3%).] 

[C on reduction with Hs + F4/CaCO| in prea. of MgO ultimately givea ethylbeniene 
(1:7410) but rate ia very much dower t^ with o-chloroethylbenaene (3:8067) (12).] 
[For atudy of rate of reactn. of C with aq. ale. NaOH (much alower than with w-chloK^ 
ethylbeDaene (3:8067) aee (10); for rate with NaOEt aee (30); for rate with NaOPr aee 
(47); C with KOGsHs in ale. gives (45-50% yield (31)) phenyl ^phenykthyl ether [Bdl. 
VI-479], b.p. 180" at 23 nun., » 1.0501 (31); C with NaOAc + AcOH yielda (32) 
mainly p-phenylethyl acetate (1:3022), but 15% of the isomeric methyl-phenyl-carbinyl 
acetate [Bell. VI^76, Vlr(2a6)], b.p. 222" (32), ia alao formed.) 

[C with Nal in acetone boiled 4 bra. givea (33) p-phenylethyl iodide, b.p. 125-128” at 
13-30 mm. (33) (for rate of reactn. of C with KI in acetone aee (13) (34)): C with ale. 
KGN yielda (25) (26) (27) ^phenylethyl cyanide [Beil. lX-512, lXr(199)] which on 
hydredyais givea hydrocinnamic acid (1 : 061 5), m.p. 4M0"; C on boilg. for 20 hn. with cone, 
aq. KaaSOi gives (65% yield (35)) sodium ^-phenylethanesulfonate (comsp. sulfonyl 
ddoride, m.p. 34" (35); corresp. sulfonamide, m.p. 119" (35), 124" (20); oorresp. sulfonanilide 
m.p. 77" (35)) accompanied by a little ^phenyletbyl alcohol (1:6505) but without any 
evolution of SOa (confrary to previous report |^)).] 

C with Mg in dry other yields (2) (11) (19) (5) (37) (38) CaHB.CHs.CHs.Mga: thia 
RMgG opd. with diy COs yields (19) hydrocmnamic acid (1:0615), m.p. 48-49"; with 
phenylisocyanate it yields (2) hydrodnnamanUide, m,p. 96"; with HgCli it gives (86% 
yield (11)) ^-phenylethyl HgCl, m.p. 163-166" (11). (For reactn. of this RMgCl opd. 
with eyelopentanone (38), cyclohexanone (37), o-tetralone (37), and other ketones see 
indie, refs.] 

[C with AlGi in CSs or Igr. gives (12) (1) a resin; C with AlGa -h CaHs gives (85% yidd 
(39)) (40) dibenayl (1:7149) together with other products (26) (27).]~[C with Na in 
(jA or ether (41) gives ethylbensene (1:7410) and 1,4-diphenylbutane [Beil. V-616, 
Vi-(290)li ni.p. 52".] [For behavior of C with b^hydryl so^um (42), triphenylmethyl 
Bodhim, etc. (6), see indie, refa.] 

[C on mononitration, e.g., with HNOj (D - 1.52} at *15" (3) (24) (4) (44) (45) or even 
at *70" f45) gives (70% yield (44)) ^(4-nitrophenyl)ethyl chloride, m.p. 49" (3) (44), 
48^9" (4), 48" (45) (43), 46-47" (24), acoompanied by (30% yield (44)) ^(2-mtropheny1)- 
ethyl chloride, an oil, b.p. 156.6-lM” at 15 mm., ^ « 1.5620, » 1,532 (46); some 

p-(2,4-dimtrophBnyl)ethyl chloride, m.p. 136" (4), is sometimes formed (4|.l 

1:8713 (1) Biddo. Kato, /. Soc. Chan. Ind. Japan M, Suppl. bind., 450-451 (1940); C.A. 11, 
8249 (1841). (2) Underwood, Gale, J. Am. Chm. Soc. 51 , 2110 (1984). (3) Barger, /. Chm. 
80 c. 2194-2185, 2197 (1809). (4) Ferber, Bar. 93, 187 (1929). (5) Bwvi, Bor. 17, 242-244 

S a4). (6) BdLlaiik,BweiDaim. Ann. 479, 83-84 (1930). (7) von Bnun, Bar. 44, 2870 (1911). 

Noiria, Taylor. J. Am. Cham. Soc. 4i, 756 (192«. (9) Gane, Holton, U.8. 2,018,752, Bq>t. 
ID, 1885; Com. 1 2207; €A. H, 6002 (1933). (10) Ward, /. Cham. Sac. 1137, 458. 468. 





SMhUWatSI)- lU$CWtlBnMr,J.4lin.C>«».&c,ilkMl,a»(in4)- (l4}DaH«M, 
Hd^tab, TIuilth /. CK$m. fiac. M, 14D (lfiU>. (IB) van JBnut, SnitKli, Btr. Id. UO^IMB 
(1012). 110Nonii,WMt,t1imui,/.AM.C)l<m.fiae.l«,un2(mO). (17) Dirina^ C«iiif|| 
fMl.jn, 1310 (1011). {lBiCm^ljbmam,CmiKptrmLm,Xl4ra9{int). (ItDCHInM. 
BtObK, /. ilm. Clam. Aw. IB, 842 (1838). (20) AAirorth, BnUuitJt. /. Chm. Aw. Ml. 
nQS-1799. 

(81) Altar, Etwm, J. Am. Clam. Sac. 10, 637 (1838). (23) MadiuTaltiB, AiB. aat. aWm. (0 
M, 004 (1818). (23) vod Bnun, Cabn, Ann. 4M, 260 (1834). (34) Bliaaaiiiil]i, Contwr,/. C!W. 
Saa. M7, 2383. (38) Fittil, Kiaaow, Am. UO. 340-247 (1370). (20) Adiramm, McnM, I, 
101-106 (1887); Bar. 20, 1700-1707 (1883). (27) Fiaehw, Bdmdta, Bar. lA 3300^10 (1800. 
(38) Courtot, nemn, CbmtA rand. 180, 1067 (1830). (28) Shoruiiin, lotar, J. Otn. Ckm. 
(VBBJt.) A 821-034 (1830; Cant. 1811, 11 2200; C.A. 28, 0103 (1830. (80 KkOet, AnikM, 
110-130 (1827). 

(81) Gbomigiii, Bar. BA 2036 (1836). (32) von Bnun, Bartaeh, Bar. M, 8066 (1818), (88) 
Colamu, Hniiaer, /, Am. Ckm. Sue. 60, 1180 (1838), (30 Baddaby, Bannatt, /. Cham. Aa. 
MB, 1830. (36) Evana, Mnbbott, Turner, J. Clam. Aw. 1817, 1168-1183. (30 Clnttetlm^ 
Cohan, J. Clam. Aw. M, 2508 (1823). (37) Bargi, Bar. 87, 1821 (1830. (30 BBOtaanhA' 
Bar. 11, 2184r-2186 (1836). (38) Nanitaeaeu, lanoaaeu, lonaaeu, Ann. Ml, 218-220 (1801). 
|40) Anadiuta, Am. 2IB, 329-830 (1880). 

(41) von Bnun, Dautaak, Bar. IB, 3181 (1812). (42) Bergmann, J. Chm. Sac. MA 410 h(U. 
(43) Bobotlu, Bar. M, 2182 (1820 . (44) HoUemnn, Hoeflake, Bac. inn. cMk. 10 261-3M (1810. 
(45) von Braun, Bar. 4A 1277-1278 (1810. (46) Kuraanov, Eiahldna, J. Om. Chm. {UBBJt.) 
A 1642-1347 (1885); Cent. MA 11 1634, C,A. 11,2138 (1836), (47) Malkiel, Maaon, J. On. 
Chm. A 188-200 (1843). 


3:8718 a-CHLOKOVlNTLBBEZEIIB / y_p=r!Ht C|HTa B«iLV-4Ta 
(acCbloraBtyrene) ' I Vi-CBSO) 

I V..f8«7) 

&P. F.P. 

180” (1) -34' to -33° (5) = 1.0983 (2) 


83.5-84* at 28 mm. (2) 
8AO-8A5”8t2ABinm. (3) 
80^° at 81mm. (13) 

73° at Umm. (4) 

78-74° tt IB mm. (3) 

04° at 9mm. (5) 


1^-' - 1.58808 (2) 

Bf » 1.101 (2) 

1.0075 (3) 

1.0016 (3) 

= lAUt84 (6) 
Bi' - 1.18 (4) 

- IJWOO (13) 
ni? - 1^045 (4) 

nb’ - IdWlOO (2) 
1.1030 (2) 

B})-* - 1.1034 (2) 

nb“»1.588M (2) 


Gdoriem liq. with arom, odor soon ohonginB to that of formnldehyde and bennoTl ehlolidn 
from air oxidation (5). — G eould not be poiymeiiied even in u.v. hght, by peroxideR at 

SnCIa (12). 

[For propn. of G from methyl phen}d ketone (aoetophenone) (1 : 5616) with FCIa aee 
(2) (1) (5) (6); from a,ardiehloroethylbenaane (“ neetophenone dicbloiide ") on btg. hb 
( 7); from B^ramiKHdiloroethylbenxw (Btyroie ehlon^romide] with de. KQH in tin 
eold (70% yield) oee (4); from a,54iolilaroethyl benaene (atyiane dicUoride) (8:W85) 
with aq. Bk. NnOH st 60-00° (88% yield) aee (13).] 

C on boilg. with eonc. HCl (4| (1), or C irith 80% HiSOi at 00° foi 4 hm. (18) cf. (14), 
lira (81% yiald (13)) ef. (14) acetophenone (1:5516). 

G ii iwamtant to aetn. of ale, KOH (5); G on nfluxinB for 18 hm. with vOry oona, do. 
NaO&t givea (8) some phenyiaeetylene (1 ; 7426) toiBther with other proda. (8). 



S:tns->:8m 


DIVISION B, SECTION 3 


19M 


fC with NOCa yidik ( 9 ) oA^ohloiostyraiie, b.p. IM-ISO* at 30 mm. (9); C htd. 
with ale. KCN in p.t. nt 200-220” yidda (10) pbenylBUfsdnonitrilQ which on Bapomfieaticm 
gim phenylnicdnio add (1:0790); C with Na in liq. NH| pves (16% yidd ( 10 )) ethyl- 
beuene (1:7410); G with NaNHi in liq. NHi gives (67% yidd 111 )) pfaenylaoetylene 
(1:7425); C in alo. oontg. BFa/EtOAo ( 12 ) or in prea. of H€1 ( 1 ) condenses with itself by 
loss of 3 HQ yidding l|3|5-triphenyibeiuene (1 : 7270).] 

C (10 g.) in CaHfl (10 id.) stood 3 days with PQ 5 (30 g.) in CsHa (50 ml.), then pouted 
into aq. worked up as directed (13), yidds l-phenyl-l-chloroethylenephosphinio Beidr2, 
C|H|-G(a)=<;H-P(=^)(OH)i, ndls. fxom dU. HQ, m.p. 162” (13) [together with 
a little bwoic add (1 : 0715), m.p. 121”). 

I;87U (1) Bfihal, BiM, soc. efttm. (2) M, 632-638 (1888). (2) von Auwers, Ber. 46, 2790-2801 
(1912). (3) Ley, Binke, Ber. 66, 776 (1023). (4) Urion, NaminB, Butt. %oc. cSim. ( 6 ) 2, 2335-2336 
(1936). ( 5 ) DufruBfle, Vid, Bull. boc. chim. (4) 37, 878-870 (1925). (O) Taylor, J. Chem. Soc. 
1137, 304r306. |7) Friedel. Ann. chim. (4) 16, 360 (1869). (8) Nef, Ann. SS8, 269-270 (1898). 
(9) Perrot, Compt. rend. 333, 406 (1936). (10) Vausbn. J. Am. CKem. Soc. 63, 2064 (1034). 

(11) Vaushn, Vogt, Nifiuwland, J. Am. Chem. Sac. M, 2121 (1034). (12) Marvel, Moon, J. 
Am. Chem. Soc. 68, 46 (1940). (13) Emerson, Agnew, J. Am. Chem. Soc. ,67, 518“520 (1946). 
(14) Emeraon (to Monsanto Chem. Co.), U.B. 2,372.562, Marsh 27, 1045; C\A. 39, 3555 (1945). 


3:8717 ^-CHLOROVmyLBENZEHE CsHtQ 


(^Ghlorostyrene, 
tt-chloroBtyreue, styryl 
chloride) 


o 


IH=CHa 


Beil. V-476 
Vi-(230) 
Vj-(38») 


BJ. 

180-198.2’ (1| 

188’ at 796 mm. (2) 

197-199' (3) 

185J(-186.S’Bt 716 mm. (4) 
118’ at Mmm.(l) 

118* at 40 mm. ^ 2 ) 


B.P. (conld.) 

88-83° at 68 mm. (5} 
88 - 100 ° at 18 iiim.( 20 ) 
83° atlBmm. | 6 ) 
89° atnimii. |7i 
88-87’ at 16 mm. ( 20 ) 
83-84’ at 11 mm. ( 8 ) 
79.S° at 11mm. (9) 
78.8’ at 6 mm. (9) 


Of 1.1040 (1) 

1.8736 (1) 
1.5718 (20) 
1.5700 (20) 
of - 1.100 (9) 

1.108 (9) 

of -1.1122 (1) 

nff - 1.8808 (1) 


liquid with odor al hyacinth; used in perfume induatry. Although C should exist in 
two geom. stereoisomeric forms only this one has as yet been it.H!ugnizpd. — Volatile with 
steam. 

[For prepn. of G from cinnamic acid (1 :0735) with Qs/aq. or HOC] ( 1 | (3) ( 10 ) ( 6 ) ( 12 ), 
with Qi in EtOH ( 11 ), with NaOCl (13) ( 20 ), or Ca(()(^l )2 (14) see indie, refs.; from a,^ 
dichlorohydiodmiamic add (cinnamic acid dichloride) [Beil. lX-514, lXr(200)] with 
NaiCOs at KM” (yield; 97% (15) (1)) (9) ( 6 ) or with NaOAc (60% yield (5)) see indie, 
refs.) from o-chloro-iS-hydrnxyhydrocinnamic acid JBeil. X-250, Xi-(llO)] by htg. with 
aq. in s.t at 200-220” see ( 2 ) cf. (3): for formn. of Q from UiU-dicbloroethylbenzcne [Beil. 

V- 354] with ale. KOB in s.t. at 120 ” see (4); from phenyl-trichloromethyl-carbinol [Beil. 

VI- 476, Vli-(237)1 with Zn dust in ale. see (16); from ae,^chloroethylbenzene (styrene 
dichloride) (3:6685) by htg. with pyridine (17) or by possing over AlaOg at 360-400” and 
85-105 mm. (92% yield |20|) see indie, refs.; from CsHsMgBr with acetylene tetrachloride 
(3:5750) see (18); from styrene ehlorohydrin (3:9570) by dehydration over HPOs on 
sQiea gd at 370^400” and 05-115 mm. (63% yield) see ( 20 ). 

[G with Qt in CHQ| yields ( 1 ) a,d,/9-trichloroethylbeniene [Beil. V-355], b.p. 254i,5- 
85S.5* sl..deG. at 770 mm., b.p. 137” at 21 mm., DI^ - 1.3619, -« 1.5652 (1); C with 



1308 LKiDiDs WITH ^ < 1.18 

B4 ttt CHCU yMdi (1) (IS) (It) S<UaKha,aHiibroiiMiBth^b^ PBd. V<46(|, adln 
fNin ale., ni.p. SB* (1) (13), b.p. 166‘ iL dee. at 26 na. (1). 

C with ale. KOH in a.t. at 200-860° ia partly naiiiifieit (2)j C wtA my aena, ala. 
givai on 'vwy atrong htg. a oUarine^nie aQ which on iliiitii. ^tb bi|. fins phnyboHaldB* 
hyde (1 : 0200) (4). [For rate of Ion of halogen with ale. KOH aea (5).] — C with EtOH/ 
NaOEl in a.t. at 176-182“ for 5H hia. given (66% yield (20)) ^^thosyatynne [BeiL Vl- 
664, Vli-(27t)] for oonveraion of which to phenyiaoetaldehyde aee (20).| 

C on Qxidn. with KiCrrOf + H1BO4 or with HNOt (D = U) givea (2) banaoia aaid 
(1:0715). 

l:Bm (1) BOte, inn. Mt, 266-208, 272-273 (1897). (2) Gbaw. dm. IM, 164-167 (1870). 
(3) Foriter, Baville, J. Vhem. Soe. m, 2S9&-2600 (1922). (4) Fonlar, Btr. IT, 982-988 (1884). 
(S) Dnim, Howard, Davin, J. Chm. Soe. 1818, 609-610. (6) Duirana, J. Chm. See, Ul, 1427 
(1923). (7) Berimann, J. Chm. Soc. 1M6, 404. (8) Fanner, Hoae, /. Chem. See. 1181, 964. 
(9) von Auwera, Bw. 48, 2796-2797 (1912). (10) Erlenineyer, Upp, dm. 818, 181^186 (1888). 

(11) Jackaon, Paaiut, J. Am. Chm. Soe. 48, 2074 (1027). (12) BOeaeken, Bee. (raa. dMit. 41, 
204 (1021). (13) Rniknewitteh, Tadulingarjan, Bor. 68, 1214 (1936). (14) Stanhonaa, dm 88, 
3-4 (1846). (16) Erlenmeyer, Ber. 14, 1868 (1881). (16) Joaitaoh, Favoraki, /. Bwa Ptve^ 
Chm. Sec. 10, 020-924 (1808); Cent. ISH, 1 607. (17) I.G., FTaneh 720,730, July 80, 1032; 
Ci!n(.18ll.II3016. (18) Swula, Bull. «K. (Aim. (4)86,168-169(1919). (19) Bai^ vnWtiak, 
tTaelle, Bde. Chim. dete 4, 248 (l021). (20) Kmeraon, Aanaw, J. Am. Chem, Sec, n, 618-620 
(1946). 

3:8718 d/«-CHLOKO-a-MBTHnrii-BTTTnUCAClD CiHeOaa Bail 11-806 


CHi Hi- 



Bl>. 800-805° at 764 mm., al. dec. (1) = 1.101 (1) 11“ - 1.4507T (1) 

183-184° at 86 mm. (1) 

Gily liq.; inaol. aq.; ml. ale., ether. 

(For piepn. of C from a-chhtie-crmrthyi-n-biitytoiiitrile by hydrolyaia with cone. EGl 

»e (1).] 


MeOiyl a-chloro-«-methyl-R-butyrate: unreported. 

Ethyl B-chlun-a-methyl-n-butyrate (aee 3:8618). 

a-Chloro-a-methyl-n-butyTaniide: unreporled. 

o-Chloro-B-metliyl-n-butyraiiilide: unreported. 

a-Chloro-a-methyl-n-butyn-^-toluidide: unreported. 

8:8718 (1) Servaia, Bac. (rat. ckim. 88^ 58-59 (1901). 


3:8719 I-CHLORONONAIIB 

(n-Nonyl chloride) 


B.P. 

808* at 760 mm. (4) 
98-100° at 82 mm. (1) 
98.0-03.0° at 16 mm. (2) 
76-70° at 4 mm. (3) 


CH|.(CHa)T.CHia CgHiiQ 


Be0.1- 

Ii- 

lt-(188) 



- 0.8031 (3) 

- 0.8679 (1) 

- 0.8704 (4) 


1^-1.4400 0) 
- 1.43608 (1) 
1,48400(4) 


(For prepn. of C from nonanol-1 (1:6266) + PCU + ZnCSj (53% yieU) or FC3a + 
ZnOj in C(H| (68% yield) or exoen SOClj (76% yield (4)) in CtBt (62% yield) aoa (U) 



mmm b, mcrsm * laM 

forpnpii^ of G 0S2% yUi (3)) frottn^hei^ + rlihknMilfopTi ^ttaeniKaiiM 
«ee(3M 

l;89tt ll) dark, BtraWit, Tram, J{ov. Bm. Cem. (3) Hi 111 77-89 (1989). (2) KoUrtluadh, 
KOppL MdutOah, U, 2G9 (1988). (3) RoMidar, Marval, /. Am. Chm, 8m. M, MB (1928). 
(4) Voiel, /. CAam. 8^. IIM. 688. 640. 


8:8700 IpB^ICHLOROHElAlVB GaHuCli Bcdl,I^144 

(Hexamethylene dichloride) G G Ii— 



&P. 003-008* ID 
B4*at88iii]a.|2| 

{For prepn. of C from i7,i7'-8u-benioylhexamethylenediamine [Beil. lX-263] via reactn. 
with FGsand diatn. of the resultant hu-(imide chloride) (64% yield (2)), or similarly from 
i\r-(b6iisoyl)hexainethyleneimme [BeiL XXi-(27)] |3), see (2| (3); for fomm. from hexa- 
methylenediamine [Beil. IV-269] with NOG (1| or from hexanediol-1,6 diphenyl ether 
[Bell. VI-148] by htg. witli HG in s.t. at 165-175* see (1).] 

(B Hennediol-1,6 diphenyl ether (liSnlipheDoxyhexane) [Beil. VI-148]: oyst. from 
ale., m.p. 83° (2), 83.0-83.5° cor. (3). [From C on refluxing 12^ hn. with large 
excess sodium phenolate in ale. |2) (41% yield |3))]. [The half reactn. prod., oi- 
chloTo^hexyl phenyl ether [Beil. VI-144], is an oil, b.p. 164-165° at 11 mm. (4).] 

1:8709 |l) Soloiiiiui. /. Rma, Phys.-Chan. Soe. 9$, 606-632 (1698); Cent. 1891 , I 25. |2) vna 
Braun, Ber. 98 , 2344-2346 (1906). (3) MOller, Sauerwald, Manatah. 48 , 732 (1927). (4) von 
Braun, MoUbt. Ber. 99 , 4112-4113 (1006). 

P-CHLOROPROPIONIC ACID G.CH 1 .CH 2 .COOH CiHiO^G Bell. D- 240 

ni-(lll) 

lli-( 006 ) 

B.P. 004° MJ>. 40° 

5es 3:0460. Division A: Solvb. 


8:8725 a-CHLORO-liSJ-TRDIBTHnBXIfZBIIB CgHuCl 

Bell. V- 408 

(sso-Chloromesitylene) 

CHs 

w * 

Vi- 


Cf 

V,-(815) 


CBlJCBt 


B.F.0OA-0O6° ID 

Iff - 1.0887 (2) 

iS - 1.88110 (2) 


100.6-103.7° it 85 mm. |2) 

00-01° at 90 mm. (3| 

C ramains liquid down to -20°. G is insol. aq., eas. sol. elo. or ether; volatile with iteam 
but lees so than dichloromesitylene. 

[For prepn. of G from l,3,54rifflethylbenxene (mesitylene) (1:7456) with Gs either 
dinotly (1 1 w in CHGa at 0° (75% yield (3)) aooompanied by 2,4^chloro-l,3,&4riinethyl- 
bensene (1) and/ar 2,4,0-trichloro-l,3,5^trimethylbe]uene, m.p. 209° |3), 204-205° (1))» or 
from 2,4,6-triinethylphencil (mesitol) (1:1467) with PQi in CsHi (2} see indie, refe.) 

C with fumg. HfSQi (20% 80^) shaken for 15 min. gives 2-ehlarameeityleMuUonie add 



m$ umn tiaa nf < i.ti 

(ooR«i|k eUondfl^ «il 0)i Jutfoiiiiiikie^ m^i, Mfcihiai* W) but giTHiioufidiM 
HQT Ausabm rnmnueniait OK 

C with fusig. HNO| yieldB (1) (4) mitniy 4,6H}i«itroMdoiuii^ ooMm iidb. 
bomab.^ m-p. 178-179” OK in.6” {4] (tbemQaaiiitmtumprod^4<<iitro-^ 
hai m.p. 55-6r | 1 )K 

C cm oxidii. with boi^. dil. HNOi (1 cone. HNO^: 2 iiq.) for 30 bn. ikhb il) 4HsUQro* 
S^S-dhuethylbenioic add C ehloromedtylBiue add ") [B^ lX-630], browns at 220” but 
does not i^t (unsuitable as derivative). [Note that a little 4r4atrQ-2^iiroinedf(ylM 
m.p. 56^7” (1), may be fanned in this prooese; furthezmore that attempts to oddUo C 
with EsCnOj + dil, H 1 SO 4 yield only aoetio add ( 1 ).] 

C on oxidn. with aq. KMnOigiw (63.5% yield (51) Z-Hshlarobensenetriiwib^ add-* 
1,3,6 (chlorotrimedo add) (3:4075), readily sol cold aq., exceedvdy sol. hot aq., in.p. 
anhydrous add 285” (5), monohydrate 27B” (6). 

3:8726 (l) Fittia, Hooaewerff, dVia. Ill, 323-320 (1860). ( 2 ) Brown, de Bruyne, Orom, /. A«i. 

63, 1201 (1034). 01 Bmitii. Moyle, J. dm. CAsm. 68. 1 , 4, 7 (1036). (4lAii- 
Mhuti, Boedeker, Ann. 464, 108 (1027). (5) Dadee. Wood, J. Chm, Soe, 1128, 1123-U27. 
( 6 ) Oit, J. proibt. CAem. ( 2 ) 16, 310 (1877). 


3:8727 ETHYL 5-CHLORO-n-VALERATS CtHuOiQ Bea.S-892 

GH2.CHt.CHt.Cn8.CX)OC2Hk ni- 

lls-(20g) 

B.P. 208-206” (1) 

120-126” at 40 nun. |2) - 1.4366 (4) 

03” It 16 mm. (5) 

83.6-66” at a mm. (4) 

83” at 6 mm. (3) 

[For prepn. of C from S-chlorcwi-valeric add (3:0075) with EtOH + dry HCl see (1| 
(2) (3) (4); from S^ethoxy-^valeiyl chloride (5) on htg. with 0.7% cone. H2SO4 at 1(10* 
for 5 hra. see (5).] 

[For reaetn. of C with diethyl eodio-ethylmalonatc see (2); for rate of reactn. of G with 
K1 in acetone at 50” eee (3).] 

Ndther C nor its halogen is rapidly hydrolysed by odd aq. 10% NaOH (3) (use in sepn. 
of Cl from phenol (3)). 

8:8727 (1| Funk, Ber. 21, 2674^2575 (1893). (2) Mellor, /. CAem. Boe. 72, 132 (1001), <3) 
Conant, Kirner, J. Am. CAem. Boc. 4i, 244-245, 249 (1924). (4) Cheney, Fiening, J, Am. CAem. 
Soc. 67, 733 (1945). (5) Prelog, Heimbach^uhABi, Bar. 74, 1704 (1941). 


3 : 8730 ISOAMYL /9-CHLOROPROPIONATE CsHisOiQ 

wo-CkHiiO.CO.CHi.CHiCl 


B.P. 207-208” at 740 mm. (1) Bf - 1.0171 (3) 

121” at S0iiiim(4| 

Sr at U mm. (2) - 1.0U9 (4) 


Bea.lt — 
lll'(lll) 
nr(*»») 

= 1.4843 (3) 

fii? - 1.4880 W 


|Por pnpn. (97% yield (2), 00% yield (11) from iammyl ale. (1:0200) + /ShsUokh 
propianio Bc. (3:0400) aee (1) (2|.] 

C on btg. at 220* with diethylaiillme proa (poor yield (4|) iaoamyl amylate, b.p. 1(7- 
lGirat7Wmm.,n^- 1.4287(4|. 



a:fl7aa-8tB7W 


DIVISION B, SECTION i 


IM 


0 Iminil B-(7htittliaido)pn9ioiwte: from C in 70% yield on bti. witii poteminm 
phthelimide in i-t at 130’ for 1 hr.; prod, repeatedly extraoted with dry ether and 
nhrent evapd.; eiyet. from ale., m.p. 61’ (1). [lliii product on ihaking with 12 pta. 
HBr (48%) at 40° yielde ^-phthalimidopropionie add (40% yidd), cryat. Iran aq., 
m.p. 150-161* (4).] 

1:0711 (1) Hale, Britton, J. Am. Chm. Soe. 41, 841-B15 (1016). (2) Fiehter, Bduiider, HAt. 
dim. Ada M, 8fi7 (1081). (8) Sefaiiaberg, Z. pkyiik. Chm. ArlTI, 231 (1986). (4) Moureu, 
Murat, Tampiar, .inn. ehim. (0) II, 247, 251 (1921). 


8;B735 o-CHLOROPHBRETOLB 
(oOhlorophenyl ethyl ether) 




CiHioa 


BelLVI-ia4 

Vl- 


B.P. 810.8* (1) - 1.1888 ‘ (5) nj? > 1<5884 (5) 

208* (2) = 1.12993 (1 1 1.52338(1) 

97-98* at II mm. (5) 1.54014 (1) 

Colorlen oil, volatile with steam. 

[For propn. from 3-Ghlorfi-4-ethoxyaniline (Beil. XIIl-511, XIlli-(181)] by replacement 
of -NHi group with H via diaso reaction see (3).] 

C added dropwise to 2 pta. HNOa (I) = 1.3B) with cooling, then pounxl into aq., yields 
|3) 2-chloTO-4-nitrophenetole [Beil. VI-240], yel. ndls. from ale. + Igr., m.p. 82” |3|. 

0 3-Chloro4-etfaoxybenzeoesulfonaiiiide: cryst. from dil. ale., m.p. 132-133’’ u.c. (4). 
[From C by treatment with chlorosulfonic ac. followed by conversion of the inter- 
mediate Bulfonyl chloride to the sulfonamide by treatment with (NH 4 ) 2 CX)a (73% 
yield (4|).] [Note that this prod, depresses the m.p. of the corresponding deriv. 
(m.p. 134-134.5°) from p-chlorophenetole (3:0090) (4).] 

I:87U |1| Swarts, J, Mn. phyi. 2Q, 75-76 (1923). |2) Brilstein, Kurbatow, Am, 178a 39 
(1875). (3) Revei'din, During, Btr. 32, 155-156 (1890). (4) Huntress, Cailen, J, Am. Vhm, 
Soe. 13, 603-604 (194U). (5) Aiizilotti, Curran. /. dm. Chm. Sue. 33, 009 (1943). 


cf^^-CHLORO-lSOVALERIC ACID CbH AC l 

CH3.CH.CH.C0()H 


BeiL 11-316 

n,- 


B.P. 210-212* at 716 mm. M.P.16* ■ L135 nL'- 1.44499 


See 3:0060. Dwinon A: Solide. 


— P-CHLOROFHEHBTOLE a<( )oCJt C,H((Xa BbILVI-187 

Vli-(iol) 

Vl,-(176) 

BJ. 211.6' cw. MJ>. 20-21* llgj - 1.18810 qif - 1.5227 


Saa 8:0090. Dwitim A: Sdidi, 



tivnt 


yM UQoine with op < i.u 

aJCBIOBOCSOTOlirc ACID CHr-C— B P-jH/yi BdL B • tt* 

a-l>-oooH 

&P.Sia* Hf. 99-100* 

3:2760. A: SMU. 

S: 9787 L-CHLORO-a-PHBlTyLPROFEnB-1 CgHia 

(w43Jilonn]l^benieiie: y^~V 

T-ehlonMllylbeuene) \ >-CHr-C!H=CT 

B.P. 818-814’ eor. (It i)}* . i.073 (1) 

97° at 18 mm. (1) 

76° at 18 mm. | 2 ) 

liquid with pei^rating odor auggestiiig benzene. 

[For prepn. of G from 1 ,3-dichloropropene-l (3:5280) with CeHs + AlCU ( 3 ), or with 
GeHbMgDr in toluene (1) (4) or ether (2) (aim. quant, yidd (1)), see indie, refs.] 

C with PGIb gives on wanning (by addition to G of 2 atoms chlorine) aim. quant, yidd 
<5) of 3-phenyl-l,l,2-trichloropropiine| b.p. 135-136° at 13 mm., « 1.203, fS - 1.553 
(6). 

C with Br 2 adds similarly giving (1) (4) l-chlorD-l,2-dibromo-3-phenylpropanB| b.p. 160* 
at 12 mm., » 1.727, nif - 1.611 (4) (for use of this prod, in prepn. of hydrodnoamalde- 
hyde (1:0225) sec < 6 )). 

[C resists hydrolysis and is unchanged even after several hours with oq. + PbO in B.t. 
at 200 ° ( 1 ) (4); howe\'er, C with KOH (3 moles) in ahs. ale. on refluxing at 130-135° ia 
readily converted (by reactn. of the cD-ohlorine atom and reorr. or vice versa) into tsinnamyl 
ethyl ether ( 7 -ethoxyallylbenzene) [Beil. VI-571, VIi-(281)], b.p. 127-128° at 22 inm.» 

» 0.970, no = 1.547 |1) (4), which by cleavage with HGl under press, gives (7) 
cinnamyl chloride (3 : 0010 ) q.v.] 

[C with Na (4 moles) in boilg. toluene gives ( 8 ) propenylbenzene (^-methylstyrene) 
[Beil. V-481, Vi-(371)], b.p. 176°, neitlicr methyl phenylaoetylene nor benzylaoetylene bemg 
formed.] 

[C wnth NaNHs in high-boilg. pet. at 105-110° gives (75% yield (9)) ( 10 ) ( 11 ) bensyl- 
acctylene [Beil. V2-(408)], b.p. abt. 1G6° at 760 mm. (with rosinification).] 

3:8787 (l) Bert, BvU. aac. chm, (4) 87, 87»-881 (1925). (2) von Braun, Kldm, Ber. 88, 2171 
(1926). (3) Bert. Compt. rend, 218, 619-620 (1941); Cmt 1M2, 11 a(Ml; C.A, 87, 4873 (1943). 
(4) Bert, Compt. rend. 188, 16(H-15(Mi (1925), (5) Bert, Annequin, Compt. rend. 188, 1107-1108 
(1931). (6) Bert. Compt. rend. 215, 350-357 (1942): C.A. 18, 3033 (1944). (7) Bert, Dorier, 
Compt. nmd. 181, 332- 333 (193U) ; Cent. 1828, II 2376; C.A . 24, 5739 (1930). (8) Bert, Bayuaud. 
Compt. rend. 181, 464-453 (1030); Cent. 1888, 11 3544; C.A. 25, 89 (1931). (9) Bert, Dorisr, 
BuU. aoc. ehtm. (4) 88, 1611-1G12 (1926). (10) Bcnirgeul, BvU. aoc. chim, (4) 41, 192-193 (1927). 
( 11 ) Bert, Dorier, Butt. lOC. chim. (4) 41, 1171-1173 (1927). 


Ili-(IM) 

lb-(W8) 


BeHV-- 

Vi^ 

Vj-OTB) 


nb* - 1JM5 (1) 



^4MtB7a 


mmiOK B, SHiOTK>N 3 


ISBB 


S:M40 »»T<KAXL CHLOBIDB 
(o-Methylbeuoyl 
ohknde) 



BaiL1Z-4M 


BJ. 

218.0-3ia!B’ at rao nm. (1) 

318* ■ atTtOimii. (2) 

818° atTUauiLCS) 

818° cor. (4) 

all* at 788 nm. (a) 

806-808* |6) 


BJ* (mild.) 

110-111° at SB mm. (7) 
100-188° at SB mm. (8) 
00-100° at IS mm. (B) 

90-108° BtUmm.UO) 

83* at 8 mm. (26) 

78.6° at BJ mm. (11) 
75.0-78.8°at Smm.(12) 


[For pnpn. of C from o-toluic acid (1;06BO) withPGiflO) (yield; 100% (3), 7S% (13)), 
with FOi in CHCli |7), with FOi at 110° (14), with POdi (6) or P0C1,+ alk. chloride 

(16) , wHh SOCb (11) (yield: 100% (B), B5% (2), B2% (26), 8B% (4)) see indie, refs.; for 
pr^. of C from o-toluic anhydride (see below) with Pdi in FOCU see (7).| 

G with i^ridine -|- esoeas KaSiOi yields (16) o-toluic anhydride, m.p. 39* (16) (7), 36-37° 

(17) . 

[For Fiiedel-Grafta reaetn. of C + Alda + various hydrocarbons to yield coiresp. ketones, 
e.s., with CaH| (5) (6) (IB), with toluene (19), with naphthalene (9), with phenanthrene 
(20), with aoenaphthene (4), etc., see indie. iW; C with MeZnl gives (75% yield (21)) 
methyl »4o|yl ketone.) 

[Fbr studies of rate it reaetn. of G rrith MeOH (22) (23), with EtOH (12) see indie, refs.) 
[For aetn. of Bn on C see (2); for reaetn. of C with diethyl sodiomalonate see (24); for 
saBonation of C see (25); for behavior of C with CiHtMgBr in ether + CoBn see (26).] 

G on hydiolysiB yields o4oluic acid (1:0690), m.p. 104° (for the amide, anilide, p- 
toluidide, and other derivatives oorresp. to C see 1 : 0690). 

8:B74B (1) Kohlrauach, FongraU, Btockmair, AfmiliH. 17, 107 (1930). (2) Davies, Perkin, 
Chan, Sae. ISl, 2207 (1922). (3) van Bcherpenieel, 8k. (rsf. ehim. 81, 169 (1901). (4) Guyer, 
ZuSaati, J. Am. Chain. Bee. 67, 1787-1788 (1933). (S) Adot. FiUiet, Bar. IS, 2301 (1879). 
(6) Baddelien, Bar. 48. 1468 (1916). (7) Elafles, lickroth, Bar. U, 1561 (1880). (8) Hayaahi, 
J. mkt. Cham. (2) UB, 300 (1929). (9) Mnsrer, Heckenetein, Gunther, Bar. IS, 1470 (1930). 
(10) Cohen, Dudley, J. Cham. Soe. 17, 1749 (1810). 

(11) Thampaiin, Norris, J. Am. Chem. iS«e. 18, 1955 (1936). (12) Norris, Young, J. Am. Cham. 
Bob. 17. 1420-1424 (1985). (13) Tanner, Lamalle, J. Am. Cham. Soe. 48, 2164 (1926). (14) 
FlraaU^, TTharton, J. Chem. Soe. H, 1311 (1806). (IS) Kiaeling (to I.G.), Ger. 642,519, 
March 10, 1937; Cant. 1117. I 3874; C.A. 81, 5816 (1937). (16) Geanpouloa, Praktika Acad. 
AUmon 6, 347-853 (1931). (17) Ademi, 'Wirth, Ilench, J. Am. Chem. Sac. 41, 420 (lOlB). 

(18) Diaab^, Strabel, Bala. Chm. Ada B, 561 (1925). (10) Mnuthner, J. prakt. Chem. (2) 111, 
891 (1031). (20) der. Bar. 12, 368 (1020). 

(21) Buiicka, Ehnenn, Beit. Chim. Ado U, 150 (1932). (22) Norria, Faaoe, Stand, J. Am. 
Ohtm. Baa. 67, 1416-1420 (1935). (23) Ott, Bar. 66, 2123 (1922). (24) Maroar, BobertMW, 
J. Chem. See. IIN, 292. (26) Meiaer (to General Aniline and Film Carp.), U.B. 2,273,974, Fhb. 
34, 1942; C.A. M, 3808 (1942). (26) Kharniah, Nudenberg, Ardw, J. Am. Chm. Sae. 16, 
497 (1943). 


8:8748 l-CHLOROJ-PHEinLPBOPBRE-l CH| 

(^-ddnrocrinethjdstyiene] j. ^ 



B.P. 818-815° (1) 

810-815° (2) 

108-106° It 14 mm. (2) 


CsHid 


BalLV-455 

Vp- 

Vi- 







utjiQiDe wrm sf <ij« 

ERor pMtn. «t t {rant «>dtdilgiaaenrDpyifaeiun» ( » B Wflgli>ylwiB diablaridt) 
with ale. KOB aee (2); fram #4hlotD«4ifdnn3Wi|>niq4baBiane [Bail. it40n 
an diata. at aid. pnaa (3) or by htg. wl^ onlie aeid (2) tea iai^. teia.; ttm the loiii«r> 
malting atenoiaomer ot f^methylciiiDaiidc aeid [BaiL IX^ld, IXir(2N)l with BOO aaa 
( 2 ).] 

•:87tt (1) TUTanau, Cm.pt. imi. 138. 988 (180«. (2) Tlffanaw, dm. aUa. (Q IB. 188, 178, 
189(1907). (Si'BffeiMD.CMiirt.md. 188,776 (1902). 

3tB745 T.Y'-DICBLOKO.DI-nJ>llOI>¥LBIBIR CtBuOCh Bad. SAM 
(Ma-irCblanMi-propyDether) C3CBaCH|.C!Bi 

'b 

acHi.CHi.CBi'^ 

B.P. S15' at 74B nun. (1) Dg - 1.140 (1) 

88-08° at 18 nun. (2} 

[For prepn. (10-1S% yield (1)) from trimethylene chlomhydiin (3:8286) by refltnmg; 
with dii. H1SO4 Boe (IjJ 

1 : 8745 11) Kamm, Newaomb, J. Am. Chm. Soc. 48« 2228-2229 (1821). (2) Eoatmaii Qrg. Cham, 
lilt No. 33 (1942). 


3:8765 FBLARGONTL CHLORIDE GHa.(C:Hi)7.C^ 

(ft-Nonanoyl chloride) ^ 


CAtOO 


315.35‘* at 760 mm. (1) 
230° at 749 mm. (2) 
98” at 16 mm. (3) 
03-96^ at 11 mm. (4) 
89° at 6 mm. (5) 


F.P. 

-ea5° (1) 


Beil.n-858 

Utr- 

lla-(308} 


- 0.93780 (1) 
Df = 0.94206 (1) 
Dl^ « 0.94633 (1) 


- 1.48802 11) 


[For prepn. of C) from pelargonic acid (ripnonanoic acid) (1:0560) with FGI0 (3[ (66% 
yield (6)), with PCU (2) (72% yield |1|), with FGb + ZnClz (93% yield |6)), or with 
SOCls (yield 03.5% |4), 85% (6)) see indie, lefa.] 

[For reactn. of C with toluene + AlCli to give correep. ketone see (7), with AlCli + 
anisole to give correep. ketone see (8), with ethyl sodichaoetoacetate and hydrolysig to 
methyl rH)ctyl ketone (deGanone°42) eee f0|, with K carbazole to yield Ar-(rH3onyl)eaibft- 
lole, m.p. 72-73°, see (10), with vanillylamine see (5).] 

[C with AICI3 + phendl yields (11) 55% o-(ii-nonanoyl)phenol, b.p. 180° at 10 mm.| 
m.p. 18.4°, B 0.9887, fiif * - 1.5139 (11) (semicarbacone, m.p. 164° (11), apd 35% 
p-(iHU)nanoyl)pheno], m.p. 54.5°, b.p. 232° at 10 mm. (benioate, m.p. 90.8° (11)).] 

C on hydrolyais yields pelargonio acid (1 :0560) q.v. (for the amide, anilide, p4oloididc, 
and other derivatives oorresp. to C see 1 :05G0}. 

1:8765 (1) Dsffet, BvU. me. elim. Bdg. 48. .889*396 (1931). (2) Henry, Bull. scad, toy, Bda. 
(3) 17, 68-72 (1809) ; Cent. 18N, 1 968; Bee. frail, ehim, 18. 263-254 (1899). (3) Krsfft, Keemg, 
Btr. tl, 2384 (1890). (4) Fiers-David, Kueter, Hris. Chim. Aefa 22, 86-89 (1939). (5) Fonl- 
Moore, Phillips, Bee. tran. chim. 58, 855 (1934). (6) Clark, Bell, Trana. Boy. Soc. Can. (3) 27, 
in 97*103 (1933). (7) Hassn, Stedman. J. Chem. Soe. 1111, 2117. (8) Skraupi Nieten, Ber. |8^ 
1302-1303 (1024). (9) Aflahina, Nakayama, J. PAorm. 8oe. Japan 1125, No. 526, 5-5; Cmt 
1126, 1 2670. (10) CopisBiow, J. Cham. Soc. 112, BIB (1918). 

(11) fiandulsaso, Girard. BuU. m. ehim, (4J 47, 1310 (1930). 
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BJ. Bli-S’-SIM* at TBO fflffl. H 4S-AB* 

Set 3: 0766. i)wuiMi il; Soliit. 


BtlLVll-335 

VEi-daS) 


3:8770 S^ORQ-l-lSOFROPyL-l-MBTHnBBHZBRB CioHuO Beil. V- 428 
(3^3hIoro^yinene) (CHj)»CH^ ^Hi 


V|-(8a6) 


B.P. 217.1* at 780 mm. (1) Bi' = 1.01790 (51 

213-214* (n. at 78B.6 mm. (2) ~ 1.61796 (6) 

1814° at 760 mm. (3) 

120-122° at 20 mm. (4)15) 

[For propn. of C from thymol (3-hydroxy-p-cymenr) (1:1430) with PCls aee (1) (4| 
(5) (61; for prepn. of C from 2-l)romo-p-cymenr [Beil. V-423| Vr(205)] by chlorinatioa to 
S-chloro-SS-bromo-p-cymenp [Beil. V-424| followed by replaoement of Br by H with Zn/Cu 
at 200‘ (7) or in ale. alk. (A) sec (7) (8); for propn. of C from S-chloromenthadicnp dibromide 
by elimination of 2 HDr with quinoline see |3).l 
[C on ondn. with 15 pis. boilg. dil. HNOs {D « 1.24) gives (2) a mixt. of 3-chIoro4-> 
iaopropylbenzoic acid (S-chlorocuminic acid) [Beil IX-540], m.p. 122-123°, 2-chlorf>>4r 
methylbenzoic acid (2-chIoro-p-toluic acid) (3:4355), m.p. 155°, and 2-chloroicrephthalic 
add (3:4995), m.p. about 320°.] 

[C on mononitratiun with 6 pts. cone. HNO3 {D - 1 .48) below 15° for 3^ hrs. as directed 
(4) yidds 6-nitro-3-chloro-p-cymenc = 2-nitro-5-chloro-p-cymene [Beil. V-424], ml, b.p. 
142-150° at 13 mm. (4) (which with piperidine for 30 min. at 100° yields (4) 2-nitro-S- 
piperdino-jHsymene, oil, b.p. 146-148° at 32 mm. (4|).] 

C on dinitration by adding to 10 pts. cone. HNO3 [D = 1.5) below -5° during 15 min., 
then poured onto icc, yields (4) (9) a mixt. from which can be isolated 2,6-dinitro-3-chloro- 
p-cymene, m.p. 105-106° (9), 102.5-103.5° (4| (which with piperidine (5 pts.) at 100° for 
l}«j hn. yields 2,6-dinitro-3-piperidino-p'Cymene, pale yd. ndls. from ale., m.p. 126-127° 
|9», 123-124° |4)). 

[During this dinitration of C there is also fonned a by-prod, formerly (4) supposed to 
be'2Hddoro-3,5Klinitit)-4-inethylacetophenone but more recently (10) shown to be 3-ehloro- 

4.6- diiiitrotoluene, m.p. 90.0-90.5° (10|; this prod, with piperidine gives (10) 6-piperidino- 

4.6- dinitrotoluene, m.p, 116-116.5° (10).] 

l!8779 (1) Kobe, Okabe, Ramaiad, Huemmer, J. dm. Chm, Soc. 62, 3251-3252 (1041). (2) 
Fileti, <>ou, Gaa. chirn. iial, 16, 2B8 (1886). (3) Junger, KJages, Bar. 28, 316 (1BB6). (4) 
Ganguly, R. J. W. LeFevre, J. Chm, Soc. 1684. 848-852. (5) C. G. LeFevre, H. J. W, LeFevre, 
K. Robertson, J. Chm. Soc. 1185, 483. (o) Vongerichten, Btr. 11, 364-369 (1878). (7) 
Frisch, Ger. 615,470. July 5, 1935; Cent. 1186, 1 863; CJL. 81, 6252 (1935). (8) Dvak, CBrlson 
(to Dow Cham. Co.). U.S. 2,192.613, March 6, 1940; C.A. 24, 4396 (1040). (9) Qvisl, Modanen, 
Ada Acad. Abornnn, Maih. ei Phys, IS. No. 12. 10 pp. (1942); Cent INS, II 1337-1338; CA. 
II, 6264 (1943). |1()| Qviat, Moilanen, Ada dead, dboensu, Math, d Phya. 14, No. 3, 9 pp. 
(1043); CaU. 1142, II 1268-1269; C.d. 88, 6491 (1944). 
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3t877S t<m(»l0-44B0PR0Pn,4-llETHILmmHB Cj^Hiia BdLV.SSS 

Jr»w 

(1) nip 1.M08 |5) 

(2| (3) 1.015Z (T) (2) 

<4> 1^ - IJim (5) (2) 

(S) 

(61 

(r» 

(8) 

(8) 

(4) 

103-10S° at 10 mm. (10) 

86-90° at 6 mm. (6) 

[Far piepn. of C from oarvacrol (2-hydrozy-|H!yiiiene) (1 : 1760) with FC!I| aee (1) ( 11 ); 
from p-cymisne (1 :7505) with Ch in pres, of I 2 (9) (.S) ( 12 ) ( 8 ) (17) or I'e ( 6 ) (17) aee i^ie« 
refs.; from 2-amino-p-cymBue (cymidine) (carvacrylamine) [Beil. XlI-1171, XIIi-(506)] 
via,diiUotization and use of CusClj reactn. sec (2| (9); from carvone (1:5540) (13) or euoar- 
voBe [Beil.' VII-151, VIIr(99)] (13) or carvenone [Beil. Vll-78, VIIr( 66 )l (10) with PCI| 
(cf. (14) (15)) see indie, refs.] 

C on oxidn. with boilg. dil. HNO 3 yields (12) ( 8 ) (ll) (10 1 3-Ghloro4-methylbensoic acid 
(^^hlorc^^Htoluic acid) (3:4900), m.p. 199° (10), 196° ( 8 ), I94r-195° (12). 

C on dinitration uith 10-12 pts. HNOs (/> = 1.5) below 0 ° ( 2 ) (16) (18) or with a miiet. 
of cone, or fumg. HNOs + furog. H 2 SO 4 as directed ( 2 ) ( 8 ) ( 6 | yields 5,6-dinitro-2-chlon>-p- 
cymene, cryst. from AcOH ( 2 ), dil. AcOH (2), Et()H ( 6 ), or dil. MeOH (16), m.p. 111.0- 
111.5° cor (18), 109.5 -110.5° (2), 109.5° ( 8 ), 108-109° ( 6 ). [This prod, refluxed with 
5-10 pts. piperidine for 20-60 min. at 100° gives 3,5Kiinitro-2-pipei'idmo-p-cymene, yel. 
udls. from AcOH (2) or from dil. ale. (18) (16), m.p. 123-124° (16), 122.5-123.5° (18), 
122-123° ( 2 ).] [Note that the origiiial structure assigned by ( 6 ) to dinitro-C has been 
conflrmed by (18) despite intermediate contrary views ( 2 ) (16).] 

[C with Brv + Fc at ord. temp, yields (17) 5*bromo-2-chloro>p-cymene, b.p. 247° (17).] 

S;B77| (1) Kobe, Okabo, RamBtad, Huemmor, /. Am. Chem. Stc. 68, 3251-3252 (1941). (2) 
(JanKul3^ R. J. W. Ij«Fo\Tn, J. Chem. Soe. 1834, 852-854. (3| Canguly, R. J. W. LeFavre, J, 
Chem. Soc. 1884, 1609. (4) Fileti, Cnwa Gan. ehim. ital. 18, 299 (1888). (5) C. C. LeFevre, 
R. J. W. LeFevre, K. W. Robertaiiu. J. Chem. Soc. 1185. 4K0-488. (6) Lube, Young, J. M. 
Eng. Chem. 11, 1130-1133 (1919). (7) Jimger, Klaaes, Ber. 2B, 315 (1896). (S) Hintikka, Ann. 
Acad. Set. Fennicae No. 10, 6 pp*. (1923j; f-A. 19, 42 (1925). (O) R. J. W. LeFevre, J. 
Chm. Soc. 1I88, 980-984. (10) Marsh, Uarindge, J. Chem. Soc. 78, 854-855 (1808). 

(11) ileiaciier, KBhul6, Ber. 6, 1090 (1873). (12) Voiigerichten, Ber. If. 1240-1252 (1877). 
(13) Klages, Kraith, Ber. U, 2554, 2558, 2500 (1899). (14) Bemmler, Ber. 41 , 4478 (1906). 
(15) Wallaoh, Ann. 868, 15 (1909). (1G| R. J. W. LeFevre, J. Chem. Sac. 1111, 060. (17) 
Varzna, Sriiiivasan, J. Indian Chm. 180c. II, 190-191 (1936). (18) Qviit, J^ajnnder, Ada Acad, 
Aboensii, Math, of Phue. 18, No. 10. 16 pp. (1942); Cent. 1M8, 11 26-28; C.A. 17. 4370-4872 
(1943). 


(2-Ghloro-p-oyii)ieiie) 


S17.6* 

it 760 mm. 

216-618* 

at 762 mm. 

216-218’ cor. 

at 746 mm. 

216-217* 

at 781 mm. 

216-218° 


214-216° 


213-216* 


216-214° 

at 704 mm. 

117° 

at 86 mm. 


^-CHLOROFHENOL 

BJ>. X18-218‘ U.P. 4»-48° 
i8w 3:0476. DtviMbn il: iSoUiit. 


C|H^ BaU.VI.186 
Vli-dOO) 
VK174) 



S:8m 


DmaoN 1, SEcnoNS 


m 


3(8777 Y4BIinirii4«omCHUmiia CtBuQ 


(lf>{!hlonHiiiIi(opylbMiieM 

hydrodmuiDyl oUaiide) 




BeiLT.SM 

Vi.(19D) 

Vi-(8M) 


&P, 319-380* cot. il) (3) (13) 
106-106.5* It 81 nin. (2| 
110* It 81 mm. (31(131 
95-07’ It 18 mm. (10) 

03.5-08* at 11 mm. (4) 

85-87* at 8 mm. (6) 

89-03’ at 8 mm. (6) 


1.056 (7) iS 1.53080(2) 

1.5160 (6) 

Di' - 1.04350 (2) ^ 

1^-1.0801 (6) 


(For pnpn. of 6 from r-phenyl^pnvyl alo. Otydrocumamyl ab.) (1 ;6S20) with fumg. 
HO in s.t. at 130^ (1) (15) or 140-150^ (3), or in B.t. at 100° for 8 his. (77% yield (51), or 
with ZnCIi + oonc. HCl (40% yield (8)) (2) aee indie, refia.; with SOClj in ether (82% 
yield {9}) or pyridine (48.5% yield (10)) or dimethylaniline (70.5% yield (10)) see indie, 
nfe. (for intennediate formn. of r-phenyl-nppropyl ehlorosulfite and bte-('y-phenyl-f^ 
propyl) Bulfite in this reaetn. aee (11)]; from r<dilorcw^propyl p-tolueneaulfonate (2 moles) 
with CsHsMgBr in ether (yield: 02% (O), 31% (12)) sec indie, refs.; from C 6 HkCH 2 MgCl 
with di-(Mdoroethyl) sulfate in ether (66% yield) see (4); from o*(’H:hlor(Htppiopyl)- 
aniline via diasotisation and treatment with alk. + SnCli (75% yield (3)) (13) ace indie, 
refi.; from J\r-inethyl-fb>(r-phenyl-^propyl)beiuamide with PCU see (14).] 

C is not deoumpoaed on boilg. with ZnCls and does not react at 100° with AgQAc (1). 

[C boiled for 8 hra. with excess 5% NaOMe in MeOH gives (86% yield (15)) y-phenyl- 
n*prQpyl methyl ether [Beil. VI|-(252)I, b.p. 206.5° at 758.5 mm. u.c., b.p. 100-102° at 
20 mm. (15); C with KOH in refluxed 2 hra. gives (1) ’)^phenyl-nFpropyI ethyl ether 
[Beil. Vl*^], b.p. 224° cor.; G boiled several hours with exoeaa cone. ale. NaOCaH^ gives 
(100% yield (3)) 7 -phenyl-*rkpropyl phenyl ether [Beil. Vl-^, Vli-252], b.p. 16^183° 
at 17 mm. |3).] 

[C on boilg. several homs with alo. Nal yields (3) -r-phenyl'^propyl iodide, b.p. 137- 
140° at 20 mm. (3) (for rate of reaetn. of C with K1 in acetone at 50° see (5)).] 

[C with activated Mg in dry ether gives (08% yield (9)) G 1 HB.GH 2 .CH 2 .CH 1 .MgCl; for 
reaetn. of this RMgCl cpd. with various carbonyl epda., e.g., acrolein |10|, ethyl phenyl 
ketone (9), or pyclopentanone (16), see indie, refs.] 

[C with AlClj in CS 2 or Igr. gives (17) about 10% hydrindene (1:7511), b.p. ITT, to- 
gether with other products.] 

|C on monooitration with 4 vola. HNOs (B ■> 1.5) below -10° gives over 90% yield 
(18) of r-(P‘nitiophenyl)^propyl ohloride [Beil. Vj-191], b.p. 176-180° at 15 mm. with 
sLdeo. (18).] 


|i:8797 (1) Enwa, Aus. ehm, tfed. 11, 318-314 (1886). (2) Goebel, Wenike, J. Am, Chm, Soe. 
Ml 008 (1936). (3) von Braun, Ber, 41, 2841-2M2 (1910). (4) Buter, Evans, J. Am, Chm. Soe, 
M, 680-537 (1938). (6) Conant, Kirnor, /. Am. Chm. Bsc. 41, 242, 240 (1024)- (6) Rosiander. 
Marvel, J, Am. Chem, Soc. M, 1495 (1928). (7) Dunstan, Hflditoh, Thole, J, Chm, Soc, IM, 
140 (1613). (8) Norris, Taylor, /. Am. Chm. Soc, 4i, 750 (1924J. (9) Gilman, Hsnla, J, Am, 
Chm* Soc, Ml 2075 (1932). (10) Cohen, /. Chm. Soc, 1111, 433. 

(11) Csrrt, libermann, Cmpl, rtnd, IN, 274-276 (1934). (12) Gilman, Beaher, J, Am, 
Chm, Bee. 4i| 842 (1928). (13) Merck, Ger. 239,076. Oct. 9, 1611 ; Coni, Ml, U 1393. (14) 
von Braun, Auet, Ber. 48, 507 (1916). (15) Strsui, Berkow, Ann. 481, 151 (1913). (10) Dmis- 
senko. Ber. M| 2186 (1930). (17| von Braun. Deutiofa. Ber. M, 1269 (1912). 
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ytr- 

Vlh-dM) 


8:B7BO IROPBIL CHLORDS (1| 

(/I'Ghloro^butyDbeiueDe; 

(^«liknM,aHljmetbyl)e%Ibeiiie^ 


Bf . SBl* dec. It 741 nin. (1) 
111* at 90 mm. (2) 
llB-lBO*it 30 mm. (3) 
104-105* at 90 mm. (6) 
104-105* at Umm.(4} 
87* at Ufflm.(l) 
95* at 10mffl.(U 
53° at 1 mm. (8) 


CigHiiCl 


C»I 

i V-C-CHrfJ 


BelLT- 

Vi- 

TriBBO) 


nS - 1>M50 (1) 
1.5BS8 (3) 
1.6848 (8) 


[For prqm. of C from benzene (1 : 7400} + methall^ chloride (O^hloro-B^netbylpnipeae- 
1) (3:7145) by condonsation in presence of cone. HzSOi (68% yield Ul) or HF (66% 
yield |2)) see (1) (2); for formn. from fer-butylbenzene (1:7460) ,by treatment with SOitCU 
see (3); for formn. from oorresp. ak. (2-methyl- Z-phenylpropanol-lj with SOCb see (6) (4).| 
C htd. with 13% ale. KOH at 66” for 24 his. is unchanged |2|; G refluxed 11^ hn. with 
NaOEt in abs. ale. (1) or refluxed OK hrs, with pyridine (1) is recoverable to extent of 
87-68% UK 

|For study of behavior of C with Na, Na in liq. NH|, NaEt, NaNHii etc., or on pyrollyBia 
eeeJlM 

C with sublimed Mg (not comml. Mg even after activation) -|- a trace of Is yields (3) 
neophyl MgCl; this RMgCl on oxidation witit Os gives (71.6% yield (1)) the corresp. ak^ 
dKmethyl-2-phenylpropanol-l, b.p. 131^ at 30 mm. |1), 122-123* at 20 mm. (6), " 

l. 5261 (JiT-phenylcarbamate, m.p. 60-60* |5), 59.5-^.5* (1); iV-(ff-naphthyl)oarbani«tej 

m. p. 01.5-02.5* (D). [For behavior of C with CiHsMgBr in pres, of CoBrs see (8).] 


0 ^-I^enylisovaleric acid: cryst. from pet. eth., m.p. 57.5-58.6* (6)| 58^50.6* |1). 

[lYom RMgCl on carbonation and subsequent hydrdysis; yield 81.6% (1).] 

0 /9-Fbenyllsovalerinilide: m,p, 122-123* (3), 121-123° (6) [from RMg(3l by leatitn. 
with phenyl isocyanate |3)]. 

0 p-Autamino- (|9-cliloro-f sr-butyl)benzene : m.p. 155-156* (7|. [From 6 by ll]tntioI^ 
r^uction, and acetylation (7).] 

8 : 6181 (l) Whitmore, Weisgerbsr, Bhabica, /• Am. Chm. Sue. iOi 1460-1471 (1043) . |2) Cakott, 
Tinker, Wemmsiyr, J. Am. Chm. Soc. II, 1012 (1939). (3) KharsBoh, Brown, /. Ank Oksk Bsc* 
61. 2147-2148 (1039). (4) HsJler, Ramsrt, Cmpt. rend. 174, 1212; CimL IM, JJl 545. (5) 
Haller, Bauer, Ann. chin. (0) 1, 10-14 (1918). (6) Hoffmann, J. Am. Chm. 8oe. A, 2647 (1929). 
(7) Ipatieff, Sohmerling, /. Am. Chm. Soc. 17, 1624 (1045). (8) Uriy, Eharaseb, J. Am. Chm, 
Boe.ll» 1436-1440 (1044). 
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8:878a 8/«-CHL(na4i.TALBRICAC10 CVHiOka 

CHi.CHj.CH).CH.OOOH 


U. F.P. 

221’ itTeanm. (1) -15’ (1) dL'" - L14t (1) nL* - 1.4M07 (11 

182-lS5’it 82 mm. (1) 

Oil; imd. aq., boI. in ale., ether. 

[For prepn. of C from oHsUorcMirvaleroiiitrile by hydmlyBU with oonc. Hd flee (1) (2|.] 
[The levorotatory isomer of G, b.p. 80-84” at 1 mm., haa been obtd. |3) from dextrorotatory 
3-chlorohexene-l by osonolyfliB in GHCU, decompn. with aq., and Bti/aq. oxidn. of the 
resultant aldehyde.] 

a-Chloro-n-TBlersmide: cryst. from ale. + aq. (3:1), m.p. 7D-70.2'’ (4). [IVepd. 
indirectly from oHshloro^valeranitrile with cone. HGl (4).] 

— a-Ghloro-n-valer-anilide: unreported. 

— Dr-Ghloro-n-VHlero-^-toliiidide: unreported. 

1:8781 111 Sen'BiB. fim:. (rav. chinL 98, 45^0 (1901). (2) Heniy, BvU. aead. ro]/. Bda. (3) M. 
241-262 (1898): Cent. 1818, 1 194. (3) Levane, Haller, 7. Bwl Chem. 88, 590 (1929). (4) Van- 
dewijer, BvU, aoc. chim. Bdg. 46, 255 (1936). 


B«a.n-aa8 

ni- 


4-CHLORO-8-METHyLPHENOL OH C7H7OCI Beil. VI -(389) 

Q CH, VI, .(174) 

Vt-(332) 

B.P. 220-235° M.P. 48-49” 

See 3 : 0780. Dwisian A : Solids. 


3:8784 e-CHLORO-8,4-DIBfETHYLPHSNOL CiHtOa 
(5^Ch]oro-7rH4-xy]pnn1) OH 


B.P. 221-223” at 760 mm. (1) 
lOO-lorat 17 mm. (2) 

100-101” at 16 mm. (3) 

86.5-87” at 9 mm. (2) 

Oil with phenolic odor. — Sol. aq., eas. sol. org. solvents. ^ Volatile with steam. 

[For piepn. of t from 2,4-dim6thylphenol (unfly7n.-?n-zylenol) (1 : 1740) by chlorination 
with BCet-JV’«hloro-2,4rdichloroanilide in AcOH contg. H(3l at 15” as directed (1), or with 
SO7CU in AcOH (3), see indie, refs.; from 6>Bmino-2,4-climethylphenol hydrochloride 
[Beil. XlII-630, XIlIi-(245)] via diasotisation and use of GU2CI2 reaction (77% yield) see 
(2); for femnn. of C from 2,4<dimethylquinol (m^xyloquinoi) [Beil. VlIl-22, VlIIi-(6l4)| 
by action of HQ (some of the isomeric 5-chloro-2,4-c^thylphenQl (3:2460) also being 
formed) see (2] (4).j 



Beil. VI- 489 
VIi-(241) 
VIi- 



UQiTine mtH d? < i.ia 




ma 

{For itudiei of bocterieiiU notion of C ooe (3) KM 

Tlio nitration of C has not been reported, and none vS ito mononitro- or duutnnlfiriVB. 
are knownj for patent on sulfonatiQn of C gee f6)- 
C in alo* Boln. with FeOU givee oliye-green color turning brown on htg. 

6-Cailoio-a,4-dinieth}i^enyl acetate: unieported. 

— 6-Cliloro-l,4-dlmelhylphanyl benzoate: oil (2). 

O g-ClilQro-2,4-diinethyl^enyl p-nitrobenzoate: m.p. 94^,5" (2). [F^ C 4* p- 
nitrobenzoyl chloride in pyridine (2^.] 

O 6-Cliloro-2,4-diniethyliihenyl //-^enylcarbamate: m.p. 129-130° (2). [From C + 
phenyl iaocyanate at 1^200° (2).] 

1:3984 (1) OrtoD, Kina. J. Chem. Soe. 88 . 1191 (1911). (2) Bamberser, Reber, Ber. 4§, 793- 
796. 798-799 (1913). (3) Heirkni, Angew. Chem, 68, 263-265 (1939). (4) Bamberaiir, Reber, 
Ber, 48, 2268 (1907). (5) Lookemann, Kuninuum, Angew, Chem. 4M, 296-^1 (1933). (6) 

WeUer, Better (to I.G.), Ger. 567.460. Aug. 24, 1931; CerU. 1888, 11 2370-2371; {C.4. 81, 736 
(1936)]. 


3: 8785 l-CHLORODBCARE CHa. (GH 2 ) 8 .CH 2 a CioHgiQ Beil. 1 - 169 


(n.Decyl chloride) 


h- 

1^(120) 

BJ. 223.0-2Sa.A° at 780 mm. |1| 

= asSSO (4) 

nlf - 1.4400 <4} 

222-223“ at 760 mm. (7) 

ti? - 0.8696 |1) 

nj? - 1.43790 

180-190’ at 720 mm. (2) 

08083 (7) 

1.43731 <7) 

130-140* at 80 mm. (3) 

122* at BO mm. (2) 

137-142° at 84 mm. (4) 

100.8-101.0° at 18 mm. (Sj 

100° at 16 mm. (6) 

' 0.8621 (6) 

1^^ = 1.4368 <6) 


ColorlesB oil with charaotciutic odor (1). 

[For prepn. of C from decaniil-l (1:6276) with in CCI4 see (1); with SOCli + 
pyridine (80% yield (5]) or SOGU without pyridine (91 % yield (7]) aee (5) (7); for pnpn. 
from n-heptyl MgBr + 7-chloro-n-pTopyL p-toLuenefiulfonate see |4|.] 

C htd. at 100° witJi .iq. Ba(OH)a yields (2) decanol-1 (1 :6275). 

C with Mg in dry ether contg. trace of Is gives (96% yield in 9 hrs. (8)) EMgGl. 

8:8786 (1) Eomppa, Talritio, / praht. Chfm. (2) 136, 190 (1032). (2) Schulti, Ber. 49, 3610-3611 
(1909). (3) Mabery, Am. Chem. J. 18, 432 (1897). (4) RoSBander, Marvel, /. Am. Chem, Sec. 
ii, 1403-1494 (1028). (5) Kohlrausch, KOppI. MonaUth, 68, 260 (1033). (6) Rothstein, RuS. 
soc. chim, (6) 8, 84 (1936). (7) Vogel, J, Chem, Roc. 1841, 038, 641. (8) Hcniben, Boedler, 
Fucher, Ber. 18, 1768, 1779 (1936). 
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8:8787 BIDBOCDUUMOU CHLOBIDB 0^(00 

(^llMnylproploiqrl ehkride) ^^C!H|,CHi.0-0 


8d. 1I> fU 


HP. 



B.P. (eonld.) 

l^i ■ 

BS5* It 

T60mm.dab(l) 

113’ at 

16 mm. (7) 

164-186’ It 

Timm. 

(2) 

113.6-114* at 18.6-14.8 mm. (8) 

Ml* It 

36 BIB. 

(3) 

117-llB’ at 

13 mm. (9) (10) 

lll-lM’at 

18.6 mm. 

(4) 

116-lie* at 

11-18 mm. (11) 

138-186* at 

81 mak 

(23) 

107* It 

11-Uam. (12) 

183-138* at 

so mm. 

(26) 

105* at 

10 nun. (13) 

116-118* It 16-17 mm. 

(6) 

107.6* at 

9 mm. (14) 

lie* At 

16 am. 

(6) 




Colarieae liq. irith dissgteeBble odor; not udid mn at -60* (3|. 

(Forprqin. of C from hjdrodnnanue acid (1:0616) with PC1| (36% yield (8|) (16), with 
FQi in CHGi (yield; 06% (2), 90% (8), 76% (7)) (3), with FOi in CgHs (10), with 80C1| 
(yield: 100% (13) (4) (23), 88% (8), 86% (5)) (16) (17), or with oxalyl dichloride (3:5060) 
(98% yield (6)) eee in^o. reb.) 

C with Aid] in pet. ether (yield: 06% (13), 90% (18) (19)) (2) (20) (21) or C with AlCIi 
in C8i (84.3% yield (25)] or C with Fe(^ in CSi (15) yi^ by ring duure and loee of HCl 
wlmliindooe (indanone-1) (1:5144), m-p. 42°. 

[C with Bn at 65-70* gives (74% yield (6)) wbromo-hydrooinnamoyl chloride, b.p. 
13^133* at 12 mm. (22), 113-115’ at 5 mm., - 1.6538, » 1.5768 (5) (amide, m.p. 

126-127* (6)).] 

|C with NaNi in toluene yields (23) 6-phenylethyl isocyanate, b.p. 112-114° at 15 mm. 
(23); C with diasomethane in ether gives the corresp. diBSD>ketone which according to 
treatment gives either (11) /^phenylethyl chloromethyl ketone (I’chloro-t-phenylbutanune- 
2) IBdl. VIIi-(168]], ndls. from C|H|, m.p. 84-85° (11), or (60% yield (24)) v-phenyl-n- 
butyiie acid, ciyat. from It. pet., m.p. 49-60* (24).] 

Cl on hydrolyBis yidds hydrodnnamic acid (1:0615), m.p. 48,7°; for the amide, anilide, 
p4oluidide, and otto derive, corresp. to C see hydrodnnamic acid (1:0616). 

1:8787 (1) IVeundler, BvO. uc. thm. (3) U, 834 (1896). (2) Kipping, /. Chm. See. II, 484- 
486 (1894). (3) Taveme, A«. ln». cM'm. 18, 3IM0 (Note) (1897). (4) logdd, Thorpe, J. 
€km. See. 118, 149-lSO (1010). (5) Shriner, Dunsehnder, /. i4m. Chm. See. 88, 80S (10%). 
(o) Aduni, Ulich, J. Am. Chem. See. 41, 604 (1920). (7) Fteudeaberg, Msikert, Ber. 18, 1760 
(1926). (8) Mohr, /. pnkl. Chm. (2) 71, 322-324 (1906). (0) HughM, Ber. N, Refente, 747 
(1802). (10) Bupe, Ann. Ml, 319-320 (1009). 

(11) CUbbena, Nianutein, J. Chem. See. 187, 1403 (1007). (12) Barm, Ber. 87, 1621 (1034). 
(is) Thiele, Wanaobeidt, Ann. n6, 271-272 (1910). (14) Sohlenk, Bergniaim, Ann. W, SO 
(1028). (IS) Wedeldnd, Atm. Ml, 256-256 (1902). (16) Haworth, Perkin, Pink, /. Chrm. 
See. 117, 1714 (1926). (17) Klarniann, J. Am. Chm. Sec. 48, 2363 (1020). (18) Ingold, Piggott, 
J. Chm. See. Ill, 1483 (1923). (19) Amagat, Butt. tee. Mm. (4) 41. 940-943 (1927). (20) 
Haller. Bauer, Antk cAtm. (9) M, 341 (1921). 

(21) Bamart. Amagat, Ann. ehm. (10) 8, 320-321 (1027). (22) Fiaohet, Ber. 17. 3065 (1904). 
(28) Ibrater, Mttir, J. Chm. See. M, 1338 (1911). (24) Utvan, Bobinaon, J. Chm. 8m. 
1888,1999. (26)liivin,Gralum,Kolto,.f.OiV.(;toi.8,38l(11M4). 
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Bf.2S8* H.P.88* 

(8w 3:2280. Dirigian A: SoHdi. 


ZlSlW PBKITOXrilCimCHLOBIDE 


B.P. 225-226’ (1) 

168-170° It Mum. (2) 
165’ tt U mm. (1) 

111’ at 18 mm. (3) 

lOB' at 9 mm. (4) 


CiHtC^CI 


(In 


Binn^in 

S«) 

Tfc-(158) 


[For prepn. of C froni phenoxyooetic add (1:0680) with FC]« |1) (4) (ytdd: 80% P), 
75% (3)), with PCla (45% yield |3))| with SOCls (100% yield |3)), or with phoqgfiAe + 
a nitrogen base or its salts (6) see indie, refs.) 

C htd. with alk. phenoxyaoetatc + POCla in toluene yields (6) phenoxyaoetic anhydride, 
ndls. from ether, m.p. 67-69° (6). 

[C with MeOH yields methyl phenoxyacetate (1:4021), b.p. 245°; C with EtOH yields 
ethyl phenoxyacetate (1:4106), b.p. 251°; for reactn. of C with higher ales, in prepn. of 
corresp. esten for use as textile assistants, e.g., rnlodecyl phenoxyacetate, m.p. 81” (7), 
Tiptctiadecyl phenoxyacetate, m.p. 39” |7|, rirhexadecyl phenoxyacetate, m.p. 47” (7) (8), 
iH>ctadecyl phenoxyacetate, m.p. 55" |7), see indie, refs.; C wit^ phenol yklds |1) phenyl 
phenoxyacetate, m.p. 59”.] 

[C with AlCla + CiHe undergoes Friedel-Crafls reactn. yielding (1) (2) (9) mainly (9) 
phenoxymetliyl phenyl ketone (tn-phenoxyacetophenone) [BeiL Vlll-Ol], m,p, 72” (2) 
(not volatile with steam (2) (9)), together with a small proportion (15% (9)) of ring^ 
closure product, vis., coumaranone [Beil. XVIM18, XVIli-(59)], m.p. 101-102” (vdatile 
with steam).] 

[For reactn. of C with dimethyl sodio-malonate in C(Hh see (10) (4); with K caibasole 
yielding JV-(phenoxyaoetyl)carbasQle, m.p. 121-122”, see (11).] 

C on hydrolysis yields phenoxyaoetic acid (1:0680), m.p. 98-99" (for the amide, anilide^ 
and other derivatives corresp. to C see 1 :0680). 


S:B7N (1) Vandevelde, BuU. aead. wy. Brio. (3) 18, 223-237 (1898); Cent. 1818, 1 988. p) 
Stoermer, Atenst&dt, Ber, 18, 3501-3565 (1902). |3| Blaise, Picard, Ann. cAiin. (8) 21, 874 
(1912). (4) GEbriol. Ber. 41, 1546 (1913). (5) Soc. Chem. lud. Basel. French 732,078, Sept* 
13, 1933; Ccn/. UM, 1 287. (6) Schering (Chem. Fabrik. Aktien), Ger. 120,773, May 80, 1601; 
Cent IM, 1 1304. (7) Henkel et Cie. French 746.434, May 29. 1933; Csnl. IW, 11 1480. p) 
I. R. Geigy, Swim 165.401, 165,402, Jan. 16, 1934; CsfU, 1914, 1 3126. (9) RanauvUDas, Hooh, 
BuA. soc. cAim. (4) 81, 837-4138 (1932). (10) FfeilTBr, Willems, Bar. 88, 1246 (1929). 

(11) Copisarow. /. Chm. Soc. 118, 818 (1918). 
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6.9.228" at 760 nun. H-RSB” 

^See 3 ; 1025. Dvouion A: Solids. 


3:8705 4-lSOPROPYLBENm CHLORIDE CioHua Dea.V-423 

(Cuminyl chloride; l-chloromethyl-4- mn A_nu/ \nti_r«i 
iaopropylbenaene] 

228’’ with pirt dec. (1) 

227-228° (2) 

226-229° (3) 

225-229° (4) 

116-118° It 22 mm. (5) 

110° cor. at IB mm. (1) 

108-109° at 14 mm. |6) 

100° at 14 mm. (7) 

Liq. with odor and lachrymatofy effect less than that of benzyl chloride (3:8535) but 
with irritating effect on skin (1). — C cm boilg. {4) (espec. in presence of ZnCh) partially 
dec. with fonnn. of a hydrocarbon CsqHsi (probably 2,&-di-i8i]prapyl-9,10-dihydroanthraGene 
[BeU. V-654]), yel. pdi., m.p. 90° |4). 

[For prepn. of C from p-isopropylhenzene (cumene) (1:7440) with trioxymethylene 
(75% yield (1)) or formalin (75% yield (7)) + HCl + ZnCls sec (1) (7); with chloromcthyl 
meU^l ether (3:7085) + SnCl^ see (8); from p-cymeme (1 :7505) by direct chlorination 
Bee (4) |3) (0); from cuminyl ale. [Beil. Vl-^J with dry HCl 110} or cnnsl.-boilg. HGl 
(100% yield 12)) see (10) (2) 19}.] 

C wi^ Zn 4“ HCl reduces (10) to p-cymenr (1:7507). —C! on boilg. with aq. Pb(N08)i 
soln. (7) or alk. Na 2 Cr 207 (12) yields p-isopropylbenzaldeh 3 rde (cuminaldehyde) (1:0234). 
— C with aq. alk. presumably (no record) yields cuminyl alcohol [Beil. Vl-5431 but with 
ale. KOH gives (4) ethyl cuminyl ether [Beil. Vl-544|, b.p. 227° (4). 

C with Mg in dry ether yiel^ (9) cuminyl MgCl accompanied by some bicumyl (4,4'- 
diiBopiupyldibenzyl) [Beil. V-623J, m.p. 58° (9); the R.MgCl with aq. gives (74% yield (1)) 
jHsymene (1:7*505]; the R.Mg.ci upon treatment with Os gas gives (71-80% yield (9)) 
cuminyl alcohol [Beil. Yl-543], b.p, 240° cor. (9), 140° at 20 mm. (9); the R.Mg.Cl vrith COj 
gives (73% yield (9|) after acidification p-isopropylphenylacetic acid (homoouminic ac.) 
[Beil. IX-MI], m.p. 52°, b.p. 195° at 30 mm., 190° at 25 mm., D[^ = 1.039, nil - 1.522 (9). 
[The R.COOMgQ cpd. if treated with isopropyl MgCl gives mainly (11) p-isopropyl- 
malonic ac., m.p. 143.5° doc. (1).] 

S:S7M (l) Bert, BvU. eoc. dhvn. (4) 27, 1266-1268 (1926). (2) Nfnris, MuUiken, /. ^m. Chm. 
Soe. 42, 2098 0920). (3) Varma, Srinivasan, J. Indian Chm. Soc, II, 191 0936). (4) Errera, 
Goes. ehim. iud. 14, 277-283 (1884). (5) Jones, J. Chm, Soe. 1M8. 1416. (6) Baker, Nathan. 
J. Chm. Soe. IW, 1844. (7) Blanc, RuU. ooc. ehim. (4) 22, 317 (1923). (8) Danans, Levy, 
Compf.f 0 nd. IN, 2057 (1932). (9) Bert, Ruff. rew-cAtm. (4) 17, 1577-1583(1925). (lO)Faterno, 
Spica, Guf. cAim. Hal. 2, 397-398 (1879). 

(ll) Ivanoff, Fchfinitchiiy, Ruff. aoc. ehim. (5) 1, 229 (1934). (12) Blanc, Gar* 347,682, Jan, 
23. 1922; Cent tm, II 1138. 






V2-(326) 


F.P. 


-29° (8) « 1.020 (1) nU'B - 1.523 (1) 
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8:8800 n-DBCAHOTL CHLOBIDB CHft.(GH|)|.(M) CiAiOQ BtiLll-aM 
(n^prinyl ohloride) Cl Qi*. 

Hr- 

U, 838.8” Bt 700 mm. (1) FJP. -Si.ff” (1| 

180* at a0miiL|2) 

114** at 15 mm. (3) 

111-118“ at 14 mm. (4) 

104- 105“ at 9 mm. (5) 

105- 107“ at 5-9 mm. (6) 

Caie must be taken not to confuse C, the acid chloride of nnsapric add, with the ooi^ 
Toaponding relatives of fHsaprylic add (Cg) and of ?i-Gaproic add (Cg); for this reason the 
name rntecanoyl chloride is preferred. 

[For prepn. of C from n-decanoic add (n-docylic acid) (n-capric acid) (1:0585) with 
PClg (3), with PClj (70% yield |l)), with POClg (7), with oxalyl (di)ohbridB (3:5060) (5), 
or with SOClg (6| (94% yield (4)) see indie, refs.] 

[For use of C in prepn. of corresp. cellulose esteta see (8) (0); for use in syntheses of various 
glycerides see (5| (6); for use in prepn. of derive, of vanillylamine see (2) (10); for cat. 
hydrogenation to n-decylaldehyde (1:0222) see (11).] 

C on hydrolysis (or even slowly in moist air) yields n-decanoic acid (1:0585) q.v, (for 
the amide, anUide, p-toluidide, and ulher ilerivativea coireeponding to C eee 1:0585), 

l:B8M (1) Deffett, BuU. tot. thm. Bela. M, 3K9-391 (1931). (2| Ford-Moon, Wiaiip. , B*. 
irai. ettm. it, 836 (lU3i). (3) Krafft, Koenig, Ber. IS, 2383 (1890). (4) Fien-David, Euster, 
Hth. Chin. Arta Zt, 8&4)0 (1930). (5) AveriU, nochr King, J. Am. Chan. Soc. (1, 808 (1029). 
(6) Hobinaon, Roche, King, J. Am. Chem. Soc. St, 70:^710 (1932). (7) Grinun, Ann. 117, 272- 
274 (1871). (8) Brit. 201,310, Sept. 10, 1923; Cent. IfU, IV 901. (9) Brit. 313,616, Aug. 8. 
1920; Cent IIM, II 2743. |10) Nelwn, J. Am. Chem. Sac. it, 2123 (1919). 

(11) Eaeourrou, BuB. toe. ehim. (5) 1, 1180-1181 (1939). 


FHBNTl CHLOROACBTATE CaHACl 

a.cHi.co.0^^ y 

KP. tao-tas” iLP. 45' 2){* - i-SRoa 

Bu 3:0565. Diriam A: Soiidi. 


BdLVI- 158 
TIi-( 87) 
Vl»-(154) 

atf - 1,5146 


4-CHLORO-8.MBIHnPHENOL OH CrHKX)! 



BJ>.«85* HP. 57* 

8k 3 : 1535 Dieiiim A; Solidt. 


Ben. VI -881 
VIi.(187) 
Vl^-(355) 


3i8B0a I-CHLORODIIDBCAIIE CH|.(CHt)g.CHia CuHoQ BeR&H.lO 
(it-Undecyl chloride; 
l-chloniheiulecaiie) 


BA 840-841' It m na. (2) 
117' it 16 an, (1) 


. 0.8570 (1) 1^'-* - 1.4850 (1) 

a 0.8677 m - 1.44008 PI 
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DIViatON % SECTION B 


im 


{For prepB. (fO% pUd <U) bon ladMud-l (l:tt90) + BOOi + ppiUtene (1), or 
with SOCIi afa^ (89% yield) ne (2).] 

No other date m C are teeorded. 

ls9M (1) Boibiteiii, m. ue. dkfm. (S) 1, 84 (193^. (3| Vonl, /. Ckm. Bae. UU, 8S8,'.6U. 


8:8808 1,8-DICHLORO-OCTAllB 

(OetamethyleDe diohloiide) ^ 


BJ>. 840-848* (1) 


CiHuCU BeiLI-lOO 


[For fomin. of C from ootamethylenediamine [Beil IV-271] with NOCl see (1); from 
liS^phenoxyoctane (see below) with fumg. HCl see (1).] 

C htd. with Bodium phenolate yields (1| (2) IjS-diphenoxyoctane [Beil VI-148; VIi-(85}), 
cdoita this., m.p. 83.5-84° sol. in hot ale., in ether, or in CaH^; not volatile with steam, 
rrhis prod, splits with HGl to yield (1) C; with HBrto yield (1) 1,8-dibromooctanfi [Beil. 
1-1601 m.p. 15-16°, b.p. 270-272** si dec., b.p. 150-16r at 20-25 mm. (1).] 

C refluxed with Nal in acetone for 4 hrs., solvent evaporated, ether-sol. portion of residiiBl 
oil htd. for 4 his., with thiourea in isoamyl ale. gives (3) octamethylene bis-Cuiw'-isothiourea 
hydrochloride), m.p. 185-186” (3). 

1:8W (1) Saolonma, /. Jlun, Phva,-Chem, Soc. N, 620, 023 (1898); Cent. 18N, 1 26. (2) 
SBolmiina, /. Rwa. Phya-^Chem. Soc. M, 822, 824 (1898) ; Cent. 18N, 1 254. (3| Kawai, Hosono. 
BfaiUnami, Yonechi, Sei. Papera Irui. Phya. Chm. Reaeareh (Tokyo) II, Nos. 306-300, 0-16 
(1031); CmU. IMl, U 1604; C.A. 25, 5665 (1031). 


3:8810 l^HLORODODECABE CH|.(CH2)]o.CH2Cl CuHaCl 
(n-Dodecyl chloride; 
n-lauiyl chloride) 


Ia-(133) 


B.P. 843-244° cor. (1) Sf = 0.8673 (3) » 1.4421 (3) 

182-134” at 18 mm. (2) » 0.8673 |0) » 1.44265 |9) 

130° at 16 mm. (3) 

125-126” at 10 mm. (4) 

116.5” at 6 mm. (0) 


{For prepn. (80% yield (3|) from dodecanol-1 (1 ;5900) + SCKIlx + pyridine see (3); or 
with £KX7l2 in abse^ of pyridine (84% yield) see (0).] 

C in ale. refluxed with thiourea for 4 days gives (5) J^^odecylisothiouiea hydrochloride, 
m.p. 132-135” (5l_ 

[For reactn. of C with liq. NH| see (6) (7|; with various amines see (7).] 

[For reactn. of C with IQ see (1); for reactn. with Mg + ether see (2); for reaction of 
C with li, Na, or K followed by COs see (10).] 

(S htd. with pyridine in s.t. at 110” for 15 hn. yields (8) tnlodeoylpyridinium chloride, 
Czyst. from ale. + ether or from CbH( as monohydrate, m.p. 92” (8|. [This quat salt 
yields (8) on eat. hydrogenation Ar-(n-dod6cyl)piperidiniumhydrochlGridej m.p. 188-189” 

m 

— n-Dode^l mercmic chloride (C| 2 q 2 i&cCl): m.p. 114.0-114.6” (10). [Fkepd. 
indire^ (10).] 

I:68ll (1) Conant, HuBBey. /. Am. Chm, Soe, 47, 486 (1025). (2) Oldham, Ubbridhds, /. 
Chm. Roe. IHB, 204. (3) Bothstein, Butt. voe. c5im. (5) 0, 84 (1085). (4) Reed, Tatter, •/. Am. 



im un^ciDB wrm sf < 1.18 

am. te. H. m (1«»). (4 fignwia, JglaMB, /. Ai^ Ctan. U»-l8gp <IMh. 
(a) mbnt, Himonu, Wagtendonlc, fiw. iw. lAim, tt, IM-MB (ItBB). (7) 
tedial, &r. 71, JOIM'lOll (IMO). (8) Kttnt, Xkimt, Dpitolo, JtSi, Uifl, 8Mv, CMh. ieta 
». 28^284 (IMS). (») Vo«tl, /. CAM. Ak. INI, Ug, Ml. (I0| Mnb, /. Oiv. CAm. f, 
811-218 (IMt). 


8:6880 r-fSBROin’-ii-PROFini CBLOSIDB CtHnOGl B«a.Vl-14jl 

(rOdoiiMi-propyl phenyl eUier) 


B.P. 


1I.P. 


845-866° (1) U.6-18* (1) 0? - 1.1167 (4) 

886-840' It 746 nun. (2) 

18B* It 860110. (3) 


Colorlea oil gradually tuning yanowiali in light. 

(For piein. of 6 from T-phenoiQr-nFpropyl alodhol (bimeth^ene 4744 matophei^ 
otto) (Bed. VI-147, VIt-(85)l with SOGi -f pyridine (38% yield) aee (3).] 

[For prepn. of C front l-bromo^chloropropane (trimeUtylene gjiyeol chlnrobranidB) (5) 
with potamium phenolate (1 1 or with ale. sodbun phemdate (yielda: 88% (6) (4), 66% (^) 
Bee indie, reb.; note that by thia method some trimethylene glyool diphenyl ettwr (1,^ 
diphenoxypropane) (1:7170), m.p. 61°, b.p. 338-340° cor., may aiw be farmed.] 

|C with dietbyl oodiomakoate in usual way gives (yields: 77% (2), 56% (6), 65% (4)) 
diethyl (v-phemny-n-propyllmalonate [Beil. \1-168], b.p. 271° deo. at 140 nun. {t|, 206- 
286* at 140 mm. (7), 216-21 9° at 20 mm. (6),m.p. 32* (7), 30° (4). — For analogous b^vier 
<£ C with diethyl eadio-methylmalonate see (7).] 

|C with Na in ether undergoes a eomplex decomposition giving |8] cf. (7) sodium jdiioo* 
late, propylene, cyclopropane, hexamethylene glycol diphenyl ether, etc.] 

[For study of rate of reactn. of C with K1 in acetone at 50° and at 60° see (3).] 

JV-(v-FliHunypnv)4)phdialimide (4>esyl 7-(p]i6ialimido)-n-ptppyl ellwr) (BeiL 

XXI-472j ; ndla. from ale., m. p. 91° (9), (10). [Not reported from C but obtd. in 

80% yield (10) from r-phenoxy-n-propylbnmide with £ phthalimide; also indireetly 
(9).| 

l:8IM (1) Henry, Bull m. Mm. (3) 11, 1224 (1896). (3) Gabtid, Bir. 36, 416-418 (1892). 
(3) Kirner, J. Am. Chm. JSoe. 48, 3748-2740 (1926). (4) Granvr, Her. 18, 1196-1200 (1806), 
(S) AUao, Orff. Sfffilhaa. CoD. VoL 1 (3nd ed.), 167, Note 2 (1941); (Isl ed.), ISO-ISl, Note 2 
(1933); 8, 53, Note 2 (1928). (6) GOnther, Her. M, 2136-2137 (1898). (7) Funk, Her. M, 2669- 
2670 U803). (8) Hamonet, Compl. rend. IN, 97 (1903); Bull. ew. cMm. (3) M, 635-6U (1006). 
(9) Maoake, J. Am. CKem. Hoe. il, 1203 (1920). (10) Lohmann, Her. 24, 2633 (1891). 


4-CBlOR04,6J)IIBTiniPEBFOL OH CtHgCXS 

B,P. 846* MJ>, 116* 


Bd.VI- 

VIi- 

Vlr(466) 


&s 8:3605. JKnwm 4; Hotub. 
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8:BS80 2-CHLQR04-n-BUT YLPH BW0L OH Cn^H^OG BdL&N.tfSOc 



npCiHi 


8^.247-248*^ at 760 mm. (1) (4) 

248-244** at 786 mm. (2) 

110-115° at 3 mm. (3) (4) 

[Far prepn. of C from p-nrbutylphcnol (1;1771) by chlorination with G1| (3), BO^li 
(4) (6); or GlSOiH |5) see indie, refs.; for prepn. of C from o-chlorophenyl propionate by 
rearr. with AIGI 3 in nitrobenaene to n-propyl 3-chloro-4rhydroxyphenyl ketone and subse- 
quent reductn. to G see (4| (1).] 

[For studies of bactericidal characteristics of C see |1| (2) (6).] 

C with cr-naphthoyl chloride (3:6930) yields (2) 4-ti4)utyl-2-ch]orophenyl ot-naphthoate, 
m.p. 4446° (2). 

1:8811 (1) Klumann, Shtemov. Gates, /. Am. Chum. Soe. 65, 2576-2539 (1933). (2| Blioke. 
Stockhaua, J. Am. Pham. Asboc. ZB, 1090-1092 (1933); Cent. IIM, 1 1642; C.A. 88, 4H3Q (1934). 
(8) KUiiuiin (to Ldui 8c Fink Product. Corp.), U.8. 2,010,595, Aug- 6, 1035; Cent. IIH, 1 810; 
C.A. n, 6608 (1036). (4) Klarmann (to Lchn A Fink Product. Corp.), U.8. 2,139,550, Doe. 
6, 1938; Cml. 1919, 1 1807; C'.A. 11, 2285 (10S6). (5) Blicke (to lUgont. of Univ. of Midiigui), 
U.B. 1,080,966, Nov. 13, 1934; Cent. Ml, 1 3312; C.A. », 476 (1935). (6) Klnnnann, Slitornov, 
Gate., /. Lab. Clin. Med. M, 40-47 (1934). 

3:8800 ^^mOROEIHn. BENZOATE 0 G,HACI Bdl. EK-llS 

^-(^-OCHeCaia 

BJ>. 855-887’ at 768 mm. (1) 

850-85r at 768 mm. (2) 

854-855’ at 749 mm. (3) 

1S&8’ at 16 mm. (1) 

185-130’ It 14 mm. <4) 

180-188’ at I mm. (5) 

118-180’ at 8 mm. (6) 

Oil, insol. aq.; eae. sol. ale., ether. 

[For prepn. of G from ethylene chlorohydrin (3:5552) with BxGl (3:6240) on htg. 
(yields: 90% (1), 84.5% (6), 55% (2|) (5) see indie, refs.; from ethylene glycol (1:6465) 
with bensoic acid (1:0715) at 100° in pres, of HCl gas (7); from ethylene oxide (1:6105) 
with BsCl (3:6240) at 190° (8); from 1,4-dioxanc (1:6400) with fizCl (3:6240) + TiCU 
(2 moles) at 150-180° for 10 hrs. (70% yield (9)); from ethylene + DzOH (1:0715) + 
Oil + cat. as directed (10) sec indie, refs.] 

[For foimn. of G from ^hloroelhyl iminobenzoate on warming (3), from l^chloroethyl 
p-toluenesulfonate with CtHsCfXlMgBr (5% yield (11)), or from 2MLs-(^ohliiroethyl) 
sulfate with NaOBz at 170° (61.5% yield (4)) see indie, refs.] 

C on htg. either alone or with SnCU at 180-200° for 25 hra. gives (9) ethylene glycol 
dibensoate, m.p. 73°. 

[C on a mononitration is claimed (1 ) to yield mainly /Miloroethyl Tr»-nitTobenaoate, but 
this alleged prod, is not desiaibed either in the article or elsewhere in the literature.] 

G with Nal (2 moles) in 00% ale. refluxed 6 hn. gives (80% yield (1)) |84odciethyl benzo- 
ate, b.p. 161-163° at 17 mm. (1). 



S:8M0^:9We 


18S» UQUIOS WITH < 1.18 

6 villi i(e.-«inlneB iplito out HGl vieldinK tiia eormp. /MidiiliBdiiiMtlijl bePMate 
hydiwhlnrida l&g., for naotn. of G wiOi i\f‘aethylbeuylaiiiiiu, J^-nwUijl^pbeqri- 
ethylomiiw, A'^ietMo'iiheiiylpiopjlainme, and iV-iiinlihyl>4-phen7]buty]aiiii]ie aoe (U); 
with 44ueijiylpiperidine, 2>0^phenylethyl)piperidil>e, and 4-G}.{»honyletliyl)p|pedlii» 
aae U3i; with tetrahydroquinoli^ tetmhydndaoqai&oline, and m- and liwiHiecaliydrt^ 
qninoliiie aee (14)]. 

[G (1 mole) with iV,i\f’-diphonylthioiiieB (thiocarbanilide) directly or in ajiene at 130- 
UO’foraeveral hia. sivea a mixt. eontg. Af,Jf'-diphen^urea, phenybothiocTaiiate, bouaiii- 
lide, henaoic acid, and 2,3^phenyltliiaaoIidine, m.p. 130* (15).] 

I;88ll (1) Zaki, J. Chm. Sot. IIM. 2271-2272. (2) Jonee, Major, /. Am. Chen. Sx. U, 1SS6- 
ISM (1927). (3) Gabriel, Heumaiin, Btr. U, 2384 (1892). (4) Suler, Evana, J. Am. CAapi, 
Bee. N, 537 (1938). (6) Lynn, Lofgreo, J. Am. Pham. Aim. 14, 970-972 (1925). (8) Eiiw, 
/. Am. Chm. Sm. 48, 2751 (1926). (7) Simpaon, Ann. Ill, 120-121 (1860). (8) Altwacb 
Landrivon (to Boc. (2iini. Uainea do Rhone), U.S. 1,393,191, Oct. 11, 1S21; CnK. Un, IV 947; 
C.A, lib 422 (1922). (9) Goldfarh, fimorganakii, J. Qen. Chm, (UJSB.R.) 8, 1516-1522 (1998); 
Cent, lillb n 4233; C.A. II, 4593 (1939). (10) I.G., Brit. 460,720, March 4, 1937; Cent. Wl. 
I4Q21;C.A. 11,4675(1937). 

(11) Oilman, Beaber, /. Am. Chm Sx. 41, 842 (1923). (12) Cope, McElvain, J, Am. Clem. 
&». II, 1589-1500 (1931). (13) Bailey. McElvain, J. Am. CAcm. 18, 1637-1688 (1930). 
(14) Bailey, McElvain, J. Am. Chm. Soc. 18, 4013-4017 (1930). (15) Olin, Daina, J. Am. CAem. 
,8oc. II, 3325 (1030). 


4-(mOROltESORCINOL OH 



B.P. 819-860° M.P. lOS* 

Set 3:3100. Dnaaton A; Solidi. 


CeHiOta Beil. BJI. SSd 


3:8880 1,9-DICHLORORONAHB 

a 

(!;HvCH^CHl.CHx.CH^CH^.CH^CHil 


CaHiaCh BelLI-166 
a Ii-( 68) 

lini 


B.P. 858-868° dee. <1) 

138-138° at If nun. (2) 

ColorleBB liq. with agreeable odor; volatile with ateam (1). 

[For fonnn. of C from 1,9-diaminononane (enneametbylenediamine) [Beil. IV-272] with 
NOCl (1), nr from tfjf' (5u4)enzoy1amino)nonane [Beil. lX-264, lXr(119)] with FCli 
(80% yield (2|), or from 1,0-diphenoxynonBne [Beil. ^-148] with HCl (1) aee indio. reb.] 
G on htg. with aodium phenolate in ale. yields (1) l.Mipbenoxynonane, white Ifte., 
m.p. 62°, sol. in ale., ether, or CaHa but not volatile with steam. [By Idea of H(}1 during 
this etherification there is also formed a phenosynonene (no constants) which is volatile 
with steam (l).j 

1:8868 (1) fiaobmina, J. Sun. Phyt^hm. See. II, 606-632 (1809; Cent. IBN, 1 26. (2) vw 
Braun, Danaiiar, Bar. 41, 1972 (1912). 



<ai«i4o 


DIViaiQir B, 8ECII0N i 


— ^]OtBni>HEIMCn,CBLOB]I» GiH/Xa ULTD-SM 

cHi^^ yx).(afaa viii-(i6B) 

BJ.1I60-S88' MJ. 57-58* 

Sw3:1130. Divtnim A; 5oi«fo. 


l4SL0R0Hn>R0QUlN01IB OH CiHiOsCl 



OH 

BJ. 868* H.P. 106’ 

Ste 8:3130. Dimiirn A: SoUdi. 


Bdl,VI- B49 
Vlj-(417) 
Vli(84«) 


|-CHLOROBIPSEn7L 


CuHiCI 


cr-’ 

B.P. 874° It 788 mm. H.P. 34* 


See 3:0800. ilivtaim A.' SolUe. 


BeiLV-570 

Vi-(878) 

Vi-(488) 


BeU.V*579 
Vi- 
Vi-(483) 

BJ>. 884r885° (2) (6) 1I.P. +16* (4) 

150-160” tt 6 mm. (3) 

87° 110.1611110. (4) 


8:8040 8-CHLOROBlPHRNYL 
(3A/hloroxenene (1|) 


a 


Ci2Hta 


Pale yel. oil. ^ By soln. in 2 voIb. 96% bIg., oooling to -18°, and Bcratching, C haa been 
obtd. in colorlesB ciyst. from. (4). 

, [For prepn. (27% yield |2), l%% yield (4), 13^*25% yield (3)) from diasotued WH^hloro- 
aniline + CaHt aeo (3) (4) (2|.] 

C on oxidn. with CrOa in AcOH + VA yielda (5) nHdilorobeiuoic acid (3:4392), 
m.p. 154°. 

C on nitration (no details (6)) gives a dinitro oompd., 3-chlor(H4,4^-dinitrobipheDyI, 
wooly flocks from ale., m.p. 292-203° (6) (9). [No other dinitro-S-chlorobiphenyls are 
leoanled,' of the possible mononitro-d-Ghlorobiphenyb only two (both prepd. indirectly) 
ace known, via., 4-nitro-3-chIorobiphenyl, m.p. 78.5-70.5° (7), and 3-nitio^hloroU- 
phenyl, m.p. lor (8).] 

liBNi (l) Hale, J. Am, Chm, doe. 54, 4468^459 (1932). (2), Gomberg, Baehmaiin, Am. 
Cim. 8oo, 49, 2M3 (1924). (3) Elks, Haworth, Hey, J, Chm, Soc. Iflf, 1285. (4) Weisaberger, 
Stngawald, Z, phytik. Chm, B-M, 154 (1933). (5) Bellavita, Qau. chm, M, 15^ 639 (1986). 
(4) Masoa^, Gatti, Oau, chm, Utal, 61, 660 (1933). (7) Schoepfle, Truesdale, J, Am. Chm, 
Soc. M, 376 (1987). (8) MaBcareUi, Gatti, Ath* oceod. sei. Torino, 16, 148-147; Cent, 1119, 11 
1861. (9) Case, J. Am. Chon, Soc. «, 116, 118 (1945). 



W 1113 Hf < 1 J< 


U(CaSiOBOIIBIBn.)BikSBrH«LBltl 


CO 


CSBia ObAa BAV.M 
Vi- 
Vi-(«1) 


BJP.au-sM* iLP. sa* 

jiM 3 : 0260 . DMiim A: Solidi. 


MELOKOHIPUKH IL 


<00 


cyiga 


B.P. 301* tt 746 mm. H.P. 77* 

5w3:101Z, Dmiim A: SoKdi. 


BdLT-«7» 

Vi- 


44aLOROPBTHAUC AHHYDSIDE O CiH|0rf3 



ft 


B.P. aM.Jr GW. at 7M mm. 1I.P. 98* 

i9ee 3:272s. Duitim A: SoUdi. 


BalLXVn-48S 

ZVlIi-(M3) 


S-CBLOROITAPHTHOL-a Cl 

oc 

BJ>. 307-808* H.P. 101* 

See 3:2005. Ditieion A: Solidt 


CioHTOa BdLn-OOO 

vii- 

VlfOBOO) 


— — 6iCBI>ORO-8<PHBinfLPHENOL CuH^OGl 


&P. 819* at 746 mm. M.P. 71-78* 


BaU. 8 H. 889 


iSm 3:1767. i>ti«nm &tidi. 



DIVISION B, SECTION 2 




8:8BSO i4SLORO-l-PBBinLPHBHOL CitB^ 

{8ChloM*Miyd»?ybiphenyl) CJ 


MSJLnS 


B.P. 819* »t 746 mm. (1) M.P. +11" (1) W 
178* tt Umm. (1) 

186-171* tt lOfflin. (2) 

198-130° at 8 mm. (3| 

[5walw(kUoro-2-pAen2/I]iilen(i2 (3:1767).] 

impift Mi t IfBtB: Through tlie year 1944 (and perhaps in some esseB beyond) the chlonh 
phn y i- pliMinl of m.p. + ir (C) was reprdsd as having the structure 6-chloro-2-pheny)- 
p |.«nnl . 3<hloro-2-hydroxybiphenyl. In 1945, hnwew, this view was correeted by 
the paper of Weissberger and Salminen |3)j in this text, therelore, expression of the fa^ 
■ reported in the light of their paper. Particular care is, therefore, required in consulting 
references fmor to it since such material is universally expressed in the reverse sense of the 
present view. 

[For piepn. of C from 2-hydTOxybiphen.vl (1 : 1440) with Clj (note thsit fi-chlonh+phenyl- 
phimnl (3:1757) is also formed) see |1| (4) (3), for prepn. of C from 5-aminch^hydroxy- 
biphenyl (5) by diasotization and use of Cu^lj reaction (27% yield (3)) sec indie, refa.) 

C to sol. in aq. 25% NaOH at 60* but on cooling seps. NaA.4HsO, m.p. 84-86* |1); 
anhydrous NaA, m.p. 280* (1) (4) (for use in sepn. of C from the isomeric 6<hloro-2- 
phenylphcnol (3:1757) sec jlj). [For fonnn. of NaA in org. solvents such as MeOH, 

ether, or toluene see (8).] . - u 

The salt of C to more sol. in aq. than the conap. deriv. of the isomene 6-ehloro- 

iflhenylphenol (3:1757) (use in sepn. (2)). 

e on mononitration with HNO, in AcOH at 16-20* as directed gives (48% yield |3|) 
5<hloro'2-hydroxy-3^iitrobiplienyl, yellow ndls., m.p. 57-58° (3). ^ 

(C on condensation with formaldehyde + morpholine yields (6) a prod. m.p. 12W26 

iOlJ 

. 4..CliIoto-2-phenylphenyl hennate: m.p. 88-87° (7). [Note that this prod, does 
not e from the isomeric 6<hlon>-2-phenylphenDl (3:1757) whose bensoate 

hu m.p. 88.5”.] 

1:8181 (ll Britton, Bryner (to Dow Chem. Co.), U.S. 1,921,727; Aug. 8, 1933; C«nL J 

128-129; C.ii. 27, 5086 fl933): Brit. 390,251, Aug. 24, 1933; Cent. IM*. I 

(1934). (2) Rittler, Heller (to Chem. Fabrik von Heyden), Cor. 6W,13d, June 27, 

UM, I 884; CJL. M, 6247 (1935). (3) Weissberaer. Selmmen, J. Aw. 97, 6^ 

(1946). I4| Britton, Bryner (to Dow Chem. Co.), U.H. 1,969,96(1, Aug. 14, 19M, C .A. 18, MM 
(1934). |5| Vonwhtsov, Troshebenko, J. Gen. Chm. [V.S.S.H.) 8, 431^7 
II 2152: CJl. n, 7907 (1938). (6) Unison (to ROlun and Haas (lo.), U-S. 

1986; Cent. IIN, II 1386-1387; C.A. 31, 4177 (1936). (7) 

663-567 (1935). |8) Mills (to Dow Chem. to.), l.b. 1,955,080, April 17, 1934, Cent. 

INI, II 1991; CA. 2Bk 3743 (1934). 
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UQUIDB WnB Di* 
l^mOIROBBlIZOFBIIIOin 


CC, 

a 


<1.1S 


B J. 330* Mr. HJ>. 45-46' 

5m 3:0715- Diiiitim A; SoWda. 


4-CHLOBOBBHZOPHEllOnB 



C^iOCl 



Beta, vn- 418 
nb.(B»7) 


Ben. vn. 418 
Vlli-(387J 


BJ>. 333' It 771 nun. MJ>. 77-78' 

5n 3:1914. Dimiium A: Sotidi, 



CHAPTER XX 


DIVISION C. UQUIDS WITH BOILING POINTS REPORTED ONLY 
UNDER REDUCED PRESSURE 

3: 900Cha: 929D (C|-C( indusive) 

(Aimiged in sequence of emplricil fnnnulie) 


3:9030 lULORTL DICHLORIDE O=C-CHt-0^ CiHACls BeU. 0-382 




k k 

ni-(IUlB) 



Cl Cl 

Ki-lsaB) 

&P. fiB‘ 

at 27 mm. (11(2) (3) 

' - 1.4S05 (41 

iiL'* - 1.45973 |4| 

SB’ 

at 26 mm. (4) 



S3.6‘ 

at 22 mm. ( 6 | 

Llf - 1.4S0B (5) 


dSHSd" at 19 mm. (4) 

1.450 (4) 

1$ - 1.4039 |5) 

33° 

it 16 mm. ( 6 ) 



47° 

at 16 mm. (7) 

Di*-' = 1.44B6 (4) 

fii>“ - 1.40305 (4) 

47° 

at 12 mm. (4) 




CdorleBB liq. tiding dark red on sidg. | 6 |. 

[For prepn. of C from nudonic acid (1:0480) with SOCI 2 (yield 70% ( 8 ), 60% ( 6 ), 60% 
(9)) ( 1 ) ( 2 ) or with FCIe (yield: 68 % (3|, 36% |7|] see indie, refs.; for formn. of C from 
oarbem suboxide with dry HG gas see ( 10 ) ; for mfg. of C from methjrlene dichloridc (3 : 5020) 
with CO, COS, or COCI 2 (3:6000) + cat. at 700" see ( 11 ).] 

[C in ether or EtOAo with Ag^O, PbO, ZnO, etc., yields ( 8 ) carbon subcudde, b.p. +7”; 
C treated at 0 " with diy HBr gas yields ( 12 ) malonyi dibromide, b.p. 56-57" at 11 mm. ( 12 ); 
C on cat. hydrogenation as specified (13) yields a condensation prod., m.p. 83°, of formyl- 
gLutaconic acid.] 

[C with acetone + GsGOb yields (14) mainly CH 3 .GO.CH 1 .GO.GH 2 .CO.Gl [Beil. IIli- 
(263)] + a little phloroj^ucinol (1 : 1620) (the acid chloride itself, however, is quant, conv. 
to phlorogliucinol by further htg. with GaCOi).] 

[C with AIGI3 + GqHi yields ( 1 ) dibenzoylmethane (1 : 1480), m.p. 78"; for reactn. of 
C with AlGh + naphthidene (1:7200) yielding (16) (16) peri-naphthindandieme ( 1 , 8 - 
malonylnaphthalene) [Beil. VIli-(391)] see indie, refs.; for reactn. of C with aoenaphthene 
(1:7225) yielding (15) (17) peri-aoenBphthenemdandione ( 6 , 6 -malonylaoeiiaphtliene) 
which on oxidn. gives (17) (18) naphthalene- 1 , 4,6,8-tetracarboxylic add [Beil. lX-1002, 
IXi-(437)] aee indie, refa.] 

C with 4 mdea phenylhydrazine yields ( 2 ) mBlon- 6 w-(^-phenylhydrBside) [Beil. XV-272], 
m.p. 184° (2); C with 2 moles ethyl carbamate (urethane) in G^s rehuxed until HGl is no 
longer evolved gives (85% yield (19) J malonyl-diurethane, cryst. from sic., m.p. 124” (19). 

C on hydidydB with aq. yields malonic acid (1 : 0480). [Note that the half add chloride 
of malonic acid has m.p. 65° dec. (20).] — For the amidB, anilide, p-toluidide, and other 
derivB. oerresp. to C see malonic add (1:0480). 

1228 



tan UQIHniB (WITH HP. BI310. AT RED. PREBS.) 

IjMM (1) JUmt. Ann. mm. iff n, 8i7-n0 (lUl). (4 Aabn, 8m, M* 1033-lOM (»»}• 
(a) Clark, Ball. 2 Vbm. Bay. Son Can, (3), Wl, III 97-107 (19U|. M Ton Amran, aobmidt, Bar. 
<•,477.478(1913). (3) Martin, Fartiiict(»,i. C'Am. Baa. IM, 1183. <4 MaMaatir. Aknoia. 
J. Am. Chm. Sac. M, 149 (1998). (7) Blaok, Shaar, Walkar, /. Om. Soe. nn, 378. 14 
StaudiiiiBr, Baraaa, Bar. 41, 4463-4405 (1608). (0) Nichtinaala, Alacaubr, J. Am. Cbai. 8 m. 
18^794-790(1936). ( 10) Diala Wolf, Bar. li, 606 (1906). 

Ill) Witaaaioh, IVdioh (to Standard Oil ^valopmant Co.), 0.8. 3/163,344, Deo. 1, 1930l 
Cant. liST, 1 4863; CA. U, 708 (1937). (U) IlBucher, Hitib, WoUt, Bar. <8, 1848, am). 
(13) FMacbl, Maiar, Moaatik. <0, 361, 360-370 (1033). (14) Konminaa, Campt. rand, in, 781 
(1918); Butt. uc. Mm. (4) M, 463-455 (1918). (15) Fteuchar, Retaa, Bar. 55, 3383, 3385 (1033). 
(16) Badiaoho Anilin und Soda Fabrik, Cbr. 388,365, Apr. 10, 1915; Cant. Itti, 1 966. (17) 
Eakart (to I.G.), Gar. 439,511, Jan. 14, 1037; Cent. 1937, 1 1537. (18) Eokart (to GiaaaalU Dya- 
atuffa Cotp.), U.S. 1,612,103, Doe. 38, 1936; Cant. 1937, 1 1527; C.A. 91, 503 (1937J. (19) Baatar- 
SeU, Wooda, Wkelm, J. Am. Chm. Boa. 49, 2945 (1M7). |^) Staudingar, Ott, Bar. 41, 3311- 
2213 (1908). 


8;B031 n-CHLOROACROIBIR 
(2-Chloropropen-2-al-l ) 


B.P. 40° at SO nun. (1) 
30-40° at 80 mm. (2) 
20-31’ at 17 mm. (3) 


CH|>=C-(}HO CAOa BaiLl- 

^ WTM) 

D? - 1.108 (2) (3) fS • 1.468 (2) (3) 
D“ - 1.205 (3) 

Hi - 1.272 (3) 


ColorlGflB strongly lachiymatory liq. with pronounoed irritaiiiig effect on mucous mem* 
branes. 

[For prepn. of C from acrolein (1:0115) in aq. with Cls (50% yield (2)) or from Oi^- 
dichloropropionaldehydo (3:0054) by Igbb of 1 HCl with hot aq. NaOAc (27% yield (3)) 
(1) see indie, refs.] 

C readily polymerizes. 

[C in CCI4 with Qs in esdd adds 1 mde halogen giving |2) a|a,0-triDb1oropropionBldiBliyde 
(3:9033).] 

[G in dry ether with Bt 2 in cold adds 1 mole halomn giving (2) Gi-chloro-«t,|3-dibroim>* 
propionaldchyde, b.p. 105** at 55 mm., = 2.17, no » 1.548.] 

[For conversion of C with EtOH to o-chloroacrolein diethylaoetal, b.p. 158-160^ see (4).] 

a:Ml ( 1 ) Muskatr Beoker, J. Am. Chm. Soc. fiZ. 816-817 ( 1030 ). (2| Berlandea Bvll moc. 
chin. ( 4 ) 17, 1302-1303 ( 1025 ). ( 3 | Moiireu, Robm, Boisejneou, Ann. chim. ( 9 ) 15, 210-211 
( 1921 ). ( 4 ) The Distillers Co., Ltd., Staudinger, Tuerck, Lichtensteiu. Brit. 554 , 570 , July 0, 
1943 ; C.A. H, 312 ( 1045 ). 


3: 9083 (f,f-a,|9-DlCHLOROPROPI01VTL CHLORIDE C9H1OGI1 BdL S.N. 109 

CHr-CH-C=0 

di da da 

BJ>. 52-54* at 16 mm. (1) Ef ~ 1.4757 (2) tg 1.47640 (2) 

43-44° at 10 mm. (2) 

[For piepn. of C from ix,/Mliohloropropionic add (3:0855) with SOGI2 see (1) (2); for 
fonnn. of C from i^yceric add (ai,^hydroxypropiomo add) with PCU see (4) |3| (5).] 

[C with alcohols yidds alkyl a,0°dichloropropioDate8; e.g., cf. (1) (2) (3).] 

C on hydrolyds yields a(,^ch]oropropionic add (3:0855) q.v. 

I:IM (1) Marvel, Dee, Cooke, Cowan, J. Am. Chm. Soe. 18, 3495*3498 (1940). (2) Ldmu, 
Bsr. 7i, 1046, 1050 (1037). (3) Werigo, Werner, Ann. 17i, 163-167 (1874). W Weriio, Ok&. 
litoh, inn. M, 40 (1673). (6) Wichdhsua, inn. 115, 253 (1865) ; 141. 3 (1867). 



8rM3M-8!9084 


DIVISION C 


U» 


S:9089-A ^.S-DlCHLOlOPKOnOlITL CHLOBIDB GAOCIi BdLSJI, 169 

CI|CHCHr-0=-0 


&P. 48-M‘ at 10 mm. (1) I^ - 1.4857 (1) nff - 1.4787S (1) 

[For pnpn. of CS from A/MlichloropropiaDio add (3:1068) with BOda at 75-80° for 3-4 
hffl. see (1).] 

[For itndy of rate of reaction of C in dioxane with ^Hshloroethand (3:5552) see (1).] 

C on hydrdynB with aq. (pvea 6,/t4ichloropropionic add (3; 1058). 

I:NI»-A (1) Leimu, Bur. 71, 1016, 1050 (1037). 

8:9083 B^-TBICHLOROPROPlONAIDBHyDE CAOCli 
(2,2,3-'IYidilaropropanal-l) G1 

CHr-6-CHO 

k k 

BJ>. 83-05° at 45 mm. (1| » 1.470 [2| 

63* at4^4imm. (2) 

[For prepn. of C from oHsUoroacrolein (3:9031) with Cli in CCI4 edn. (2), or for formn. 
of C from 3-(^-dilorovinyl)acrylic add dichloride (4,4,54riddDropenten-2-dc add-1) 
with oeone (1| aee indie, refa.j 

C on oxidn. with fumg. HNO) gives (2) |1) a,a,fM:richIoroprDpiDnic add (3:1275). 

I:IW (1) Muskat, Becker, J. Am. CA«m. iSoc. M, 817-813 (1030). (2) Berlande, Bii8. inc. 
chim. (4) 17, 1302 (1025). 


Bdl.I- 

Ii- 

I(-(6B1) 


» 1.473 (2) 


3: 903341 a.K-DICHLOROPROPIONALDEHYDE Cl CAOCli Bdl. 1-639 

(2,2-Didiluroi)ropanal-l) CHjr-i-CHO 

(In 

The physical constants of authentic pure C are unrep[ni;ed. 

Note, however, that from n-propyl ale. (1:6150) by the action of CI2 there has been 
prepd. (1) a prod., m.p. 111-112° u.c., which u regarded (on very meager evidence] as a 
polymer of C. 

No further data on C or its relatives can be found in the literature although the isomeric 
a,MinhliM’opropionaldehyde (acrolein dichloride) (3:9034) is well known. 

(1) Spring, Tart, Bull, ifoc. chim. (3) S, 402^5 (1590). 


8: 9034 d,Z-a,^-DICHLOROPROPIONALl)EHn>E 0 aH 40 Cls 
(2,3-DichlQropropBnBl-l, CH2.GH— CHO 

acrolein dichloride) 


VI 

D? = 1.400 (1) 


Beil. 1 - 633 
Ii- 

li-(691} 


BJ’. 73° at 60 mm. (1) (2) 
OS** at 81 mm. (1| 

48° at 14 mm. |1) 


nS = 1.4763 (1) 



Utl tlQDlDB (WITH B.P. KBPTlD. AT RED. FRESa) tti90B4r4l:M8T 


OolorlaB molHle liq. with itrong odor ai g nmdilB B gUonl. 

[Far pnpn. of C trah aorolehi (1:0116) with Ch in CXliU aoln. in ooM (74% yiald (U) 
ef. (8); for fonnn. of C (toeether with oxalic a^) from 4,5>diehloropenten-24iio wM 
(yinylacrylio acid dichltnide) with oioae see (2).] 

C with aq. fonna a white Bdid (presumably a hydrate) but not further ohanotenied 

P) (1); 

C with abs. EtOH evolves heat and yields a prod, which analyzes correctly for the ex- 
pected ethyl aloohdate but has been little studied (3). 

C does not (3| combine with aq. NaHSOa. 

[C with aq. NaOAc on htg. loses HCl giving (27% yield |1|) |2| 2-chloropropen>2-al-l 
(o^oroaerdein) (3:90.31).] 

[C with MeOH refluxed 6 hre. gives (4) a,^-dichloropropinnaldehyde dimethylacetalf 
b.p. 73-82® at 13 mm., * 1,182, n}? = 1.144 |4); note, however, that C with MeOH/ 
NaOMe not only aoetalizes but also loses 1 HCl giving (46% yidd (4)) oHshloroamlein 
dimethylaoetal, b.p. 28® at 12 mm., = 1.081, - 1.4305 (4).| 

[For reactn. of G with BrMgC^CMgBr yielding 4,5-dichlornpentyn-l-ol-3, b.p. 00-01® 
at 12 mm., i)f «= 1..3n6, nS = 1-500 (5), see. |5| (6).] 

t:NM (l) Moureu, Rohm, Boisnienu, ^nn. cAtm. (9) 16, 209- 211 (1921). | 2 ) Miukot, Booktr, 
J. Am. Ohm. Soe. it, K1^17 (1930). |3) Aronstein, Ann. Suppl. 1, 190-192 (1864/6). (4) 
Naftali, BvU. loe. ehim. (S) 4, .137 (1937). ( 6 ) LnipiFiiu, Bull. loc. e/iitn. (4) M, 067-668 (1928). 
( 6 ) Lespieau, Compl. rend. 179, 1609-1607 (1924); 968, 149 (1936). 

.1:9036 l,l,l,S-TETRACHLOROPROPAROL-S C 3 H 4 OCI 4 BeiLI- 

(/iABif-Tetrachloroisopropyl alcohol) CHi— C— CQs Ii— 

i <! 

B.P. 05-96” at 17 nun. (1) » 1.610 (2) = 1.51453 (2) 

87-89° at 14 mm. (2) 

liq. with odor suggesting indoform. 

[For prepn, nf C from ],l,l,3-tetraeh]oroprnpanone-2 (unsym.-tetrachloroaceione) 
(3:6085) by reduction with AlfOEt)]! nr Mg(0£t)2 or EtOMgCl see (2); from 3,3,3- 
brichlnro-l,2«poxypropane (y, 7 , 7 -t.richlnropropylenp. oxide) (3:5760) |1) with oonc. 
HCl on wanning see (1 ).] 

C with BzCl + dil. aq. alk. fails (1) to yield a crystn. benzoaie. 

8 :im ( 1 ) Arndt, Kutert, Bit. 61, 1122 (1928). ( 2 ) Meerwein, von Bock, Kirsclmick, Lem, 
Migge, /. prakt. Chciu. ( 2 ) 147, 212 , 225 (1936). 

3:9037 l,l,S,8-TETRACHLOROPROPANOL-2 C 3 H 40 a 4 BeU, 6.N. 34 

(^i^i^'i^'-Tetrachloroiaopropyl alcohol) CHIrCH'-OH— €HCl2 

(^H 

B.P. 80-00” at 14 mm. (1) Df = 1.613 (1) n}? = 1AI1834 (1) 

[For prepn. of C from l,l,3,3-tetrachloropropBnone-2 (svm.-tetraGhlon]Bcetoiie) (3:6050) 
by reduction with Al(OEt)i, Mg(OEtj 2 , or EtOMgCl see (1),] 

6;III7 |l) Meerwein, von Bock, Kirschnick, Lena, Migge, J. prakt. Chm, (2) 147, 212, 225 (1996). 



t)9iH 


DHlBION G 

oas 

8:9098 tf/4JCH10]ROFROPAinDIOL4,S CIHK3 

GiETOkCl Bia.!<479 

(Glycerol o-monochlorohydrin, p 

li-(94a) 

o-moDochlcirohydrin,” 
yHshbroprc^ylene glycol) 

(W)H 

ii-(0a7). 

B.R 


- 1.31S1 (11) 


141'^ 

at 40 mm. (1) 

1^* - 1.4811 (16) 

13fr 

at 8i mm. (2) 

1.817 (U))(16) 1.4789(15) 

129” 

at nmm. (3) 

1.313 (1) 

1.4781 (10) 

11B.5-I19.ff” 

at IT mm. (45) 


1.4778 (15) 

119-119.0° cor. at 14.6 mm. (4) 

1^- 1.322 (15) 

ii^-L4811 (5) 

119” 

at 14 mm. (5) 

1.3214 (S) 

1.4810 (13) 

116” 

at 11 mm. (6) 

1.321 (15) 

1.4800 (12) 

IISJS” 

at 10.6 mm. (3) 


1.4800 (15) 

113” 

at 10 mm. (7) 

(76) 

1.4704 (15) 

112-llff” 

at 10 mm, (8) 



IDl-lOff” 

at 8-4 mm. |9) 

> 1.322 (6) 

ni7-‘- 1.4820 (6) 

9B-100” 

at 1mm. (1) 

(10) 


92” cor. 

at 1mm. (11) 

Note. B.P. values of 139” at 18 mm. (17), 

B8” 

at 1mm. (12) 

135.5-136.0” at 20 mm. (64), and 130-131” at 

82-84” 

at 1mm. (13) 

18 mm. (18) appear to be on material of doubtful 

81“ 

at 0.6 mm. (14) 

purity. 


80.9” 

at 0.61 mm. (16) 




[See also 2-chloropropanediol-l,3 (glycserol jS-monochlorohydrm) (3:0039).] 

C ifl miflc. with aq.; oas. flol. ale., ether, but aim. iuBol. pet. ether. — [Fur f.p./compn. 
data and diagram of system C + aq. over range 0-^% G see (19).] 


USES or C 

The manifold uses of C both as solvent and chemical intermediate cannot here be treated 
in detail [note, however, the following: for use of C (sometimes together with ethylene 
glycol (1:6465) as solvent in nitration of various carbohydrates and related prods, see 
i20) (21); in cellulose nitrate lacquers see (22); in extraction of ligroin from spruce wood 
see (23); as rodent poison see (24)]. 

BIOCHEMICAL BEHAVIOR OF C 

[For study of action of C on amylase (25), for effect on fermentation (26), for bacteriddai 
action (27) (28) see indie, refs.] 


PREPARATION OF C 

C may be prepared from four principal starting points, vis., glycerol (1 :6540), 3-chlorD- 
1, 2-epoxypropane (epichlorohydrin) (3:5356), 3-hydroxy-l,2-epoxypropanc (glycidol), or 
allyl alcohol (1 : 6145) ; also from various misoellaneous starting points. — Note that by 
moBlt of these methods a small proportion, c.g., 10-15%, of glycerol /f-monochlnrobydrin 
(3:9039) is also formed. 

[For best working directions for lab. prepn. of 6 see (29).] 

Kramgjlyceirol (1:6540). IVith //Cl other ocuis. The earlier methods for prepn. 
of C from gjlyoerol involved merely reaction with HGl under various oiroumstsiioeB Ie.g, 
from glycerol satd. with HCl gas and htd. at 100^ (30) (17), or 120” (32) cf. (15), 130” (19), 



i2tt UQDiDB (wns Bi». mm at red. nasB.) ««mbk 

or ait 150-170" usder ndueed prw, (33), ta in inort aoboiit audh u diaane or C HwAf 
( 34 ) ooe indie, roh. and aho (4); from aJyeerd with ocxw» HCl ( 0 tnolea) at Bfi” for 4iiitk 
(0% yield (35|) ctr at 120" under preaa. (%} aee indie, reffi.]. 

BCl in prmnoe orponte acids. The reaction of gjycerd with HCL ia marked 
fadlitated by the preaemse of AcOH, other org. acids, or subatancea which yield mich 
[e.g., for prepn. of C from j^ycerol + AcOH with HQ gaa (29) ( 1 ) (191 (37) (33) ( 39 a) 
(yielda; 86 % ( 1 ) (19), 66 % (29)) or with cone. aq. HCl (yields; 8 £^% (16), 6»-63% (29). 
59% (9)) ef. (37) (39b) see indie, refs.; for prepn. of C from ^yoard + other org. adds (87) 
(39) or + esters of org. or inorg. acids (40) see indie, refs. ; note also that further raaetiL of 
C with HCl leads to gLy^^arol a,a'-diGhlorobydrin (3 : 5065)). 

With other nagetUs. [For prepn. of C fronr glyorrol with S|C1| (41) or with SOGb + 
pyridine (42) see indie, refs.) 

From 8-chlon>-l,2-epoxypropine (epichlorohydim) (3:6358). [For prepn. of C from 
epiehlorohydrin with aq. at 100 ° (43) in s.t. (38) (31) or in s.t. at 125" (3) or on reflux, for 
14 hrs. (80% yield |7)) see indie, refs.; this ring opening is greatly facilitated by pres, of 
dil. adds such as dil. HsSOi (yields: 85-90% (44) ( 6 ), 80% (45)) or fonnio add ( 66 % yield 
(46)); for study of Idneties of this reaotn. incl. influDuee of various adds and salts see 
(43) (3) (47) (48); for patent on use of dil. adds or add-reacting salts see (49).] 

From S-hydrozy-l,2-epoxypiopiiie (fi^yddd » epfliydim ole.). [For prepn. of C from 
glyddd with HCl (by oxide ring opening and addn.) under a wide variety of oonditionB see 
(4) (3) (50); yidds may run as liigh as io% (4).] 

From ally] alcohol (1:6146) by addn. of HOCl. [For foimn. of C (together with glycerol 
/3-monochlorohydrin (3:9039)) from allyl ale. by addn. of HOCl aee text and oomsp. 
dtatioDB under the ^-isomer (3 : 9039) .] 

From miBceUaneouB stuting points. [For prepn. of C from propylene by addn. of HOCl 
see (51); from glyceryl triesten of hydroxy adds (e.g., cflstor oil) with HCl under various 
conditions see (52); from glycerol o-monochlorohydrin diacetate (3:6840) by dooholyris 
with MeOH/HCl at 60° for 6 hrs. (yields: 36% (13), 81-857o (14)) see indie, refs.; from 
the reaction prod, of G with acetone, i.e. from4-(chloromethyl)-2>dimBthyl-l,3-diDxohuie 
(see below), by add hydrolysis see (9) (5).] 

CHEMICAL BEHAVIOR OF C WITH INORGANIC RPIACTANTS 

Reduction of C. [C in aq. sola, with Na/Hg shaken 2 days at room temp, gives (53) of. 
(31) propylene glycol (propanodiol- 1 , 2 ) (1:6455); note that reduction of C with oonc. HI 
(which mig^t ha expected to yield isopropyl iodide) ia so alow as to be useless for detn. of 

e <58).] 

Oiiditiai of C. [C in aq. win. on oadn. with oonc. HNO) as directed (54) givoB (yidd 
not stated) /^hloro-oc-hydroxypropionic acid (^cblorolactic acid) [Beil. 111-286, Illi-(llO), 
IIli-(209)], eas. sol aq., ale., ether, cryst. from CA (54), m.p. 77" (54), 77-78" (55); for 
rmolution of this acid into opt. act. forms, d-form, m.p. 91.5", see (56). — For oxidation of 
C with HIO 4 giving (50% yield) chloroacctaldehyde hydrate (3:7212) see (146).] 

[For study of inflainmability of C with solid KMnOi see (57); for titration d 0 with 
Pb(OAc) 4 and use in detn. of C in pres, of the isomeric glycerol /9-moni)chlorohydrin (3:9039) 
sec (12).) 

Behavior of G with alhalies. C in the pres, of alkalies may react in at least two ways 
aocoiding to conditions: i.e., C may either undergo hydrolysis yielding glycerol (l:654i>) 
or loss of HCl and consequent ring cloaure yielding 8 -hydroxy-l, 2 -epoxypropane (epfliydrin 
alo. « dyc^dol). 

ffydrolyns qf C, [C with aq. under reflux is slowly (33% in 70 hn. (69|) hydidysed to 



(4HM;HLOBOPliOPANEDlOL-l, 2 12M 

l^lyimL^C witJiaq. alk, (00) (61) (62) or bUl oubomte (61) (62) d: (63) hydnlTiei to 
^lfoerDl;far atudy of kiiMtieBof alk. hydrol. see (60) (3) (4) (64) (65). — Note that C witb 
•Ic. NbSH (06) or KBH (67) givn moDothioglyoerol [BeU. I<618].] 

DchydracMmnotwn cf tC with ale. NeOH (68) (43) (4), or ale. KOH (16)i or ele. 
NaOEt (16), or C in diy ether with Na (16) (63) (60) (71), or C with NaiCOt + CaSOi 
(63), or C in ether with BaO (31), or G with 2 N aq. NaOH at ord. temp, for 10 min. (60), 
or C with baeie cpda. in ale. + C|H6 (70) givee (yields; 66% (68), 60-00% (16), 67% (4) 
5S% (71), 60-60% (63), 37% (43)) 3-hydroxy-l,2«poxypTopBnB (^eidol) [DeO. XVII- 
104, XVlli-(50)l, b.p. 160-161° (50), 66-66° at 2-2.5 mm. (16), D" • 1.1143 (16), fl|f - 

l. 430S3 (16) (correnp. iV-pheuylcarbamatc, m.p. 60" (16); J\r-(oe-iiaphtliyl) carbamatep m.p. 
102" (16)).l 

[Note that C in dil. aq. alk. loses HCl to give glycidol very much more rapidly (3) (4) 
than does the isomeric glycerol 0-monochiorohydrin; for use of this property in detn. of 
purity of samples of C see (9).J * 

Bduvior of C with salts of inorganic acids (for NaCN see below under salts of organic 
acids). 

With alkali (or alk.-earth) iodides. jC mth alkali iodid(^s (72a) or alk.-eBrth iodides (726) 
at not above 90" in absence of light gives 3-iodoprii|ianediol-lp2 (glycerol a-iodohydrin) 
[BeU. li-(246), lr(639)l, m.p. 48-49" (72) (73), 49^50° (7) (corresp. bu-(p-nitrol)PJizoate), 

m. p. 102° (74), 102-103° (75|); note that this prod, comprises the pharmaceutical " Alival ” 
(74) (76).] 

Wiih alkali phosphates, |C with aq. K 3 PO 4 (70) or NasPOi (76) (77) cf. (78) (82) gives 
the di alkali salts of glycerol ar-phosplioric acid [Beil. 1-517, li-(274), I 2 - (592)1.] 

With alkali arseriUes. [For analogous behavior of C with NaaAsOs sec (79).] 

Bdlivior of C with NHa- C with NHa might be expected tu yield S-aminopropanediol- 
lp2; however, this prod, although known, is usually prepared from other sources. [For 
comments on reactn. of C with NHs see (80) (81).] 


CHEMICAL BEHAVIOR OF C WITH ORGANIC REACTANTS 
Beuaviob with Ohganic Hydroxy Comfoum)^ 

With mmudiydric alcohols. 0 with monohydric ales, in pres, of coircsp. alkoxide splits 
out alkali chloride giving the corresp. glycerol a-monoalkyl eiliei's. 

iC with MeOH/NaOMc gives (1) (83) (84) glycerol a-methyl ether (S-methoxypro- 
panediol-1,2) [Beil. 1-512, li-(271), lr(589)], b.p. 220° at 760mm. (1) (15), 196° at 728 mm. 
(83)p 135.5-136° at 40 mm. (1) (15), 111-112° at 13 mm. (85), » 1.111 (1) (15), 

1.1189 (85), uq = 1.442 (1) (15), np - 1.4445 (85) (coircsp. hiV(p-mtrobcnzoatc), m.p. 
108* (86) (87) (15), corresp. 6iV(N-phonylcarbamate), m.p. 118-119“ (S7)). — Note differ- 
enees of these constants from those of the isomeric glycerol ^-methyl ether (2-mGthoxy- 
propaDedidl-1,3) [Beil. l2-(5K9)], viz., b.p. 232° at 760 mm. (1) (15), 148° at 40 mm. (1) 
(15), - 1.124 (1) (15), riD = 1<446 (1) (15) (corresp. bis- (p-nitrobenzoate), m.p. 155° 

(87) (15), corresp. bis- (N-phenylcarbamate), m.p. 102° (87)); note also tliat m.p.’s of 
mixta, of the two bta-(p-mtrobeazoate8) (86) and of the two bis- (N-pbenylcarbamates) 
(87) are depressed.] 

iC with EtOH/NaOEt gives (75% yield (1)) (88) glycerol oe-ethyl ether (3«thoxypTO- 
paiiedioM,2) [Beil. 1-612, l2-(690)], b.p. 222° at 760 mm. (1) (15), 118-121° at 21 mm. 
IBS), 114-116° at 10 mm. (15), 112-113° at 10 mm. (1); = 1.063 (1), 1.058 (15); » 

1.440 (15), no = L44i (1) (corresp. bi^ (N-pbenylcubamatc), m.p. 103-104° (88)).] 

[C with n-PrOH/NaO-n-Pr gives (88) (84) glycerol o-rt^propyl ether (3-(n->propoxy)pro- 
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[BeiL Ij'^(272)], b.p. 122° at 22 mm. (84), 118-182* ti 15 mm. ( 88 ), Dj* - 

l, 074 (80), njj ■ 1.4400 ( 88 ) (corresp. &i»>(JSr-phenylQarbamAte), nup. 110” ( 88 )).! 

® with nrBuOH/NaO-firBu gives ( 88 ) glyeerol o-n-butyl ether (8-(n4>utoxy)profiaQ6di(d- 
1|2)» b.p. 138-140" at 22 mm., - 1.002, niJ - 1.4403 (eorresp. 6 i 9 -(J^*phenylcarba» 
mate), m.p. 04r-95").] 

Certain of the glycerol a-monoalkyl ethers contg. long'-chain alkyl radicals have BpeCial 
interest because of their occurrence in natural prods. Two such cases are represented by 
glycerol oHiFhexadccyi ether (chimyl alcohol) and ^ycerol cHVNMstadeoyl ether (batyl 
alcohol). 

[C with Na rt-hcxadecyl oxide fails ( 88 ), however, to yield d, {-glycerol cfr^nrhexadeeyl 
ether (chimyl alcohol) [Beil. l2-(500)], but prepns. by other methods (89) show following 
props.: m.p. 62-63" (89) (corresp. (as^(p-mtrol)enznate), m.p. 52-53" (89); oenrmp. Wa- 
(J^-phenylcarbamate), m.p. 02" <89)).] 

l(5 with Na rH)ctiBilecyl oxide fails ( 88 ) to yield d,{-glycerol a-nroctadecyl ether (batyl 
alcohol) [Beil. Ir («^90)], but prepns. by other methods (91) (89) ( 88 ) show following props.: 

m. p. 71-71.5" (89), 76->7r (91) (90) (89) ( 88 ) (corresp. 5 u-(p-nitroben 2 oate), m.p. 73.5- 
74" (89); corresp. bis^CiS^-phenylcar hamate), m.p. 94.5-95" (89), 95-96" ( 88 )).] 

With polyhydric aloohols. |C with cellulose + NaOH gives (92) oompletely aq* soluble 
cellulose ethers; note, however, that the pres, of as little as 1% of l,3-^ohloroprcq)anol-2 
(glycerol a,er'-^chlorohydrin) (3 : 5985) suffices to render the othex completely aq. insoluble. 
— For use of C! in etheriheation of starch (93) (94), dextrin (94), etc., see indie, refs.] 

With numohydiic phenols. C with the sodium salts of monohydhe phenols splits out 
NaCl yielding the corresp. glycerol cr*aryl ethers. 

[C with phenol (1:14^) in EtOH/NaOlili (95) or C with phenol + solid NaOH at 
120" (96) (97), or C with phenol + aq. NaOH at 100 " for 2 hrs. (98) gives (yields: 61-64% 
(95), 59% (96)) glycerol o-phenyl ether (3-phenoxypropanodiol-l,2) [Beil. VI-149, VIi- 
(85)], m.p. 70" (95), 69" (99), 67-68" (96) ; note that this prod, on fusion changes to a second 
form, m.p. 53-54° (96) (97), but on stdg. at room temp. m.p. rises again to 68 ".] 

Correspomling condensations of G with many other phenols arc known but cannot be 
included here. 


Behaviob wmi Cabbonyl Compounds 

C with carbonyl epds. under appropriate conditions yields the corresp. cyclic acetsk 
(see also under corresp. subheading of epichlornhydrin (3:5358). 

With aldehydes. [C witli aq. formaldehyde snln. (“ formalin ") (1:0145) + HJOi oa 
htg. gives ( 100 ) 4 -(chlorumethyl)-l,:j-diuxolane [Beil. XIX- 8 , XIXi-(610)], b.p. 126" at 
750 mm. ( 100 ). — Note, however, that C with paraformaldehyde (I -.0080) + dry HCl gas 
reacts differently giving ( 101 ) 3 -chlon)' 1 , 2 -bis-(chlon)motfaoxy)propaDe, although no 
constants on this prod, appear to have been reported.] 

[C with acetaldehyde ( 1 : 0100 ) directly seems not have lieen recorded (cf. under epi- 
chlorohydrin (3:5358)): note, however, that C with acetylene in pres, of HgB 04 at 60-80" 

(102) or in pres, of BFs/HgO/MeOH (103) gives (72% yield (103|) 4r-(chlorome!thyl)-5- 
methyl-l,3^oxolane [Beil. XIX, -(610)1, b.p. 148" (102), 147-149" (103), Dj* - 1.1720 

(103) , » 1.4410 J103).] 

With ketaaes. [C with acetone (1:5400) in pres, of HCl (5), P 2 O 6 (5), HCl + NaiSOi 
(7), or H 2 SO 4 + Na 2 S 04 (9) gives (60% yield (7)) 4-(ohloromethyl)-2,2-dimetliyH,&- 
^oxcilBne (“ aoetone-^cerol ct-chlorohydrin ”), b.p. 157" at 767 mm., “ 1.1079, 
nj[f « 1.43750 (7). — Note that this condensation occurs more readily than for the ooncesp. 
isomeiic glycerol /S-monochlorohydiin (3:9039) q.v, and has been employed (5) to enrioh 
the proportion of the latter in mixtures of the two.) 
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[C withlkttniioii»'2 diFectly has Dot been studied, but C with u-biityiaeetylfiiie (1 :8Dft5) 
in pvee. of fitfO.BFi/H|K)/MeOH/tiiiddoroaeet^ aokl gives (lOi) 4-(Qhloiiimeiliyl)^ 
f»4mtyl-24iiethyl4,3-£oxol^^ b.p. 109^ at 25 mm.] 

[C with aeetoplmoiie (1:6515) in pres, of H28O4 or HCl gives (106) a prod, pieautnably 
4«(chloroinethyl)-2-methy]r2-phenyl*l,3-dioxolane, b.p. 153-153.3° at 40 mm., whieh with 
2 N HCl at 60° is hydrolysed into Ha original oomponents.] 

Behaviob or C wm Sai/ib or Obgamic Acidb 

C reacta with salts of oiganie aoids to give in general the coiresp. glycerol se-esten. 
?nth salts of aliidutic moaobaslc adds. [C with Na fonnate on htg. is claimed to yield 
(106) (45) glycerol oe^monoformate [Beil. 11-24, lli-(19), Il2-(33}], but owing to the in- 
stab^ty of this prod, the reliability of ita supposed constants has been questioned |8).| 

|G with NaOAc or KOAc in s.t. at 150-160° yields (107) glyceryl a-acetate (Beil. 11-146, 
llr(60), Ilr(159}], b.p. 120-131° at 3 mm., Df = 1.2060, » 1.4517 (106), but the 

reactn. is accompanied by some fonnn. of gtyceryl ibacetate and glyceryl triacetate.] 

[For correap. reactions of C with sodium salts of iirbutyric acid (1 : 1036), isobutyrio acid 
(1:1030), n-valeric acid (1:1060), isovaleric add (1:1050), and n-caproic acid (1:1130) 
see (8).] 

[C with K lauratc in s.t. at 180° under COs (109| or C with Na laurate at 130° (110) 
gives glyceryl o-Iaurate ('^at-monolaurin^’) [Beil. 11-362, 11]-(157), llr(320)|, m.p. 63° 
(111), cf. (1121, 62° (2).] 

[C with K myristate in a.t. at 180° under CO2 (109), or C with sodium myriatate at 
110-115° for 8-10 hrs. (110), gives (70% yield (110)) glyceryl o-myristate (“a^mono- 
myristin") [Beil. 11-366, lli-(162), Ilr(327)], m.p. 68° (109) (113), 67.3° (111) cf. (112).] 
[G with K palmitate in s.t. at 180° under OO2 (109), or G with Fb palmitate at 112° 
under CO 2 (113), gives (50% yield (113)) glyceryl o-palmitate (‘' a-monopahnitin ") 
[Beil, n-373, llr(338)], m.p. 74-75° (2), 77° (111) cf. (112).] 

[G with K stearate in s.t. at 180° under COs (109), or 0 with sodium stearate at 110- 
116° for 5-10 hrs. (110) cf. (114), gives glyceryl a-stearate ('* a-monostearin ”), m.p. 81.1° 
(lll)cf. (112).] 

Wldi salts of amino adds. [For analogous fonnn. of corresp. glyceryl mono esters 
from G with sodium salts of aminoaoetio acid (glycine) (115), a-aminopropionic acid 
(alanine) (115), Mmino-isocaproic acid (leuoine) (116) see indie, refs.) 

With sUuU cyanides, [C in 95% ale. with aq. KCN (or NaCN) in s.t. at 100° for 36 hrs., 
followed by hydrolysisi gives (9) 28% yield of the lactone of /SI,7-dihydroxy-fi-butyTic acid 
(P-hydroxy-T^utyro-y-lactone), m.p. 22.5-26° (9), accompanied by (23% yield (9)) the 
lactone of 7-hydroxyisoorotoiuc acid, m.p. +5° (9) (presumably formed by loss of H|0 
from the former).] Cf. behavior of “ ^ycerol P-monochlorohydrin " (3: 9039). 

Bbhaviob of G with Other Non-Nitbooenoub Organic Reactants 

WHh ilkyl halides (or their equivslents). [C with Mol + silver odde (15), or G with 
methyl p-tdueneaulfonate at 150° for 5 hn. (117), or C with diaaomethane (118) gives the 
coiresp. dimethyl ether, vis., 3-chloro-l,2-dimethoxypropane, b.p. 156-157° at 760 nun. 
(117), 156-168° (118), 156° (15), Di” - 1.08 (15), riS » 1-43 (15). j 
[Note that the correBp. diethyl ether, vis., 3-ohloio-l,2-diethoxypropane, b.p. 69.8-70.4° 
at 14 mm., D}* » 1.026, > 1*4246, has been prepd. indirectly (119).] 

With RMgS epds. [C with EtMgfo (2 moles) reacts in an obscure faahion yidding 
(120) hydroi^acetans (aoetol) (1:6455). — G with iso-AmMgBr (4 moles) (perhaps acting 
through intermediate acetol) gives (25% yield (120)) 2,6-dimethy]hexu)edioI-l,2 [Beil. 
I-Ml], b.p. 245-24r at 745 mm., 129-132° at 11 mm.] 
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tC »iH> QAM|Br (t auilei) (perhaiw tetaig tluniiiih intenaediite aostot) giVQi (UM# 
(131) (W% ]iidd (120)) 2>iilimylpropuedjol’l^ (BeS. VI'OSO] wsBoa^Mided Igr M^e ^ 
ldiie^sr]propa2iediol-l,2 [BdL Vl-029].] 


BxHAvioii OF C wnB Ahimbb 

With pcfanaiy imineB. With aliphatic primarp aminea, [C with Tipheptadecytembw 
(122) or itB hydroohloridi^ givea a prod, which may be the eiqiected ir^Uhydtoxy* 
fiF|m)pyI)Ti4ieptadeeylaiDliie.] 

With dromatie primary amines. [C with aniliiie (2 moles) + a little aq. lefluaBOd fot 1 hr., 
then neutr^ed, gives (63% yield (124)) JV-(^ir<lihydro3iy-fi-pr(q)yl}aniline (Beil. XU- 
1831, b.p. 24M50'' at 50 mm. (125), 200-203*’ (124), m.p. 42*’ (124), 52” (125).] 

(C with p-aminophenol gives (126) i^-0),7-dihydroxy-4iFpropyl)-pHimmopheiio1, m.p. 
192”, used as photographic developer (127); for analogous reactions of C with p-aniBidiiie 
giving Ar-(^,THiihydroxy-nrpropyl)-p-anisidine, m.p. 75-76° see (126), or of & with 
phenetidine giving iV-(i9|Y-dihy^xy-^propyl)-p-phenetidine, m.p. 03” (126), 90-92” (128), 
see indie, refs.) 

With secimdixy amines. With aliphatic secondary amines. [C with MeaNH + aq. 
NaOH at 2(M0” (129) or C with MejNH in B.t. at 100” for 5-6 hra. (130) (131) cf. (132) 
gives ^(dimethylainmQ]propanediol-l,2 [Beil. lV-302], b.p. 220” oor. at 740 mm. (13Q>, 
nr at 15 mm. (132). — C with EtaNH in B.t. at 100” fbr 5-6 hm. (131) of. (130) (132) 
gives 3-(diethylamiiio)propanediol-l|2 [Beil. lV-302], b.p. 233-235” at 748 mm. (130) (131), 
106” at 3 mm. (132) (corresp. b»-(iV-phenylcarbamate), m.p. 106.5” (133); comsp. bis- 
(^-phenylaarbamate)monohydTOohloride, m.p. 109° (133)).] 

With hderocydic secondary amines. [C with piperidine in s.t. at 100” for 4-5 his. (131, 
cf. (132) or in oid. flask at 100” for 1)4 hn- (134) gives 3-(piperidmo)propaii8diol-l,2 
[BeiL XX-34, XXi-(12)], m.p. 83° (135) (132), 7^0* (136), 67-68” (134) (corresp. 5tt- 
(}Hiitrobenzoate), m.p. 108” (135); corresp. 5ts-(i\r-phenylcarbamate)monohydrochlotide 
C Diothane % m.p. 201-202” cor. (137), 197-198” u.c. (7) (133)). - Note that in prepm 
of " Diothane ’’ the influence of the purity of the piperidine has been studied (137); that 
3-(piperidmo)propaDediol-l,2 yields a mono- (i\r-phenylrBrbaniatc)monohydroGhloride, in.p. 
176-177” (133); for resolution of d,(-3-(piperidino}propanediol-l,2 into its opt. act. enanbiiH 
morphs and prepn. of the corresp. opt. act. " Diothanes ” see (138).] 

With tartiaiy amines, |C with MesN anhydrous (139) or in aq. soln. in s.t. at 100” for 
8 hrs. (31) or in ale. solo, in s.t. at 100” for 6 hrs. (140) gives trimethyl- 0,7-dihydro^-iiF 
propyl)Hunmonium chloride [Beil. IV-302]. — C with EtsN in s.t. at 100” for 8 hrs. gives 
(141) trieUiyl-(^,7-dihydroxy-n-propyl)^Bmmomum chloride [Beil. IV-303]. — For analogous 
behavior of C with tri-n-propylamine, quinoline, and strychnine see (141). — For quat. 
salt from C with iV,N-dimeihyl stenyl ” amine see (142).] 

Bkhavior of C with Othbb Nitbogenoub Obo, Reactamtb 

[G with gives (118) the corresp. dimethyl ether for which see above under 

behavior of G with alkyl halides.] 

[C with aq. Na^NCN stood for 12 hrs., then shaken with bonsoyl chloride, gives (143) 
the tribensoate, m.p. 130” of 5-(hydroxymeihyl)-2-axninooxasoline; substitution of beuens- 
Bulfonyl chloride for the bensoyl chloride yields (144) corresp. tn^(beiueneBulfoiiste), 
m.p, 158”.] Of. behavior of epichlorohydiin (3:5368). 

— (Uyemd a-numoddonihydfia o'-icetate (r-cMoraH9^ydniiy-n-inopyl Mgtit9)c 

b.p.240” (see 3:6775). 
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— Glycerol a-ouniHshlondiydi^ jS«icetate ^^oto-a'-lijdioiy^iMimwl leeCite): 

b.p. 218” (see 3:8517). 

— Glycerol a-monochlorohydim a^«ducettte: b.p. 245” (aee 3:6840). 

' Glycerol a-moaochlorohydriii oe^banzoete: unieported. 

Glycerd oE-iiumoclilorohydriB /S-benzoete: unreported. 

Glycerol a-numodUorohydiln a',|S-dibeiizoete: unreported. 

0 Glycerol a-monochlorobydim dl-(p-iiitrobeiizoete): m.p. 108-109” u.c. (14), 108” 
(15K 107-108” (2). [From C with p-nitrobenzoyl chloride (2 moles) in pyridine at 
room temp, for several days (93^96% yield (14)) or in CHCb soln, with quinolihe as 
acid acceptor (1007d yield (2)); note that this prod, depresses m.p. (121-122”) of the 
oorreep. deriv. of the isomeric glycerol jS-monochlorohydrin (3:9039) (14).] 

Glycerol a-monoclilorohydrin a'-(?)-(/ir-phenylcarbBinate): m.p. 128-129” (16), 

127-129” (9), 126” (42). |h\-om C with phenyl isocyanate in 7% yield (9); note that 
for the corresp. deriv. of glycerol /3-monocidorohydrin (3:9039) the m.p. is 133-136”.) 
Oj5r-(/9,r-dihydrozy-n-iiropyl)phihaljinide: m.p. 111.5-112.5” (145), 111” (46). [From 
G with K pfathalimide (100% yield (46)), but no details of conditions are stated.] 

I:tei8 (l) Fairboumo, Gibson, Rlephens, J. Soc. Chem. Ind. 4I| 1021-1023 (1930). (2) Fair- 
bourne. Foster, J. Chm. Soc. 1B26, 3148-3151. (3) Smith, Z. phyaik. Chem. 12. 717-735 (1917). 
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J. Am. Chm. Stjc. 52, 1521 1525 (1930). (17) Hauriol, Ann. chim. (5) 17, 67-75 (1879). (18) 
Gr&n, von Skopnick, Ber. 42, 3750-3759 (1909). (19) Gibson, J, Soc. Chem. Ind. 36, 949-954 
(1931). (20) StuTKia (to Gonorol Explosives Co.), U.S. 1,473,685. Nov. 13, 1923; Cent. 1924, 
1 720; C.il. 18. 472 (1924). 

(21) Wrightsmaii (to du Pont Co.), n.S. 1,751,377, Maich 18, 1930; Ctml. 1136, II 2476; C.A. 
24, 2606 (1930); U.S. 1,891,255, Dec. 20, 1932; CctU. 1933, 1 1717; C.A. 27, 2036 (1D33). (22) 
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1937; Cent. 1688, 1 2045; C.A. 32, 3064 (1938); French 805,557, Nuv. 24, 1936; Cent 1637, 1 3307; 
C.A. 31, 4417 (1937). (25) Clark, Edwards. 7'ran«. Roy. Stic. Can. (3) 28, 111 107-125 (1034); 
Cent. 16S6. 1 2548; C.A. 26. 1112 (1935). (26) Simon, BiorAcm. Z. 233, 218-221 (1932). (27) 
Cooper, Forstner, Biorhem. J. 18, 944 (1924). (2H) Salimbciii Compt rend. 155. 368 (1912). 
(29) Conant, Quayle, Ory. Syntheses, CoU. VoL 1 (2nd ed.), 2l»4-296 (1941); (1st ed.), 288-289 
(1932); 2, 33' 35 (1922). (.30) UorUielot, Ann. 88, 311-312 (1853); Ann. chim. (3) 41, 296-207 
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(31) Hanriob, Ann. chim. (5) 17. 80. 100, 114 (1879). (32) Niviere, Compt rend. 136, 1628 
(1913); Bidl. soc. chim.'(i) 13, 8!)3-894 (1913). (33) Spreiigstofl'werke Nalmaeii & Co., A.G., 
Ger. 254,709, Dec. 12, 1912; Cent. 1913, 1 348; C.A. 8, 1190 (1914): Ger. 269,657, Jan. 88, 1914; 
Cent. 1914, 1 713; C.A. 8. 2253 (1914). (34) Britton. Slagb (to Dow Chem. Co.), U.S. 2,257,899, 
Oct. 7, 1941; C.A. 86. 408 (1942). (35) Norris, Mulliken, J. Am. Chm. Soc. 42, 2096 (1920). 
(36) DeutsfdiB riprengstoff, A.G., Ger. 180,668, Jan. 29, 1907; Cent 1167, I 774; C.A. 1, 1655 
(1907). (37) Novelli, Anidea farm, bioffiiifn. {Buenoa Airea) 1, 8-19 (1930) ; Cent. 1921, 250; C.A. 
24, 5021 (1030). (38) Keboul. Ann. chim. (3) 69, 18-19 (1860). (39) fioehringer und SChne. 
(a) Ger. 197,308 (b) Ger. 197,300; April 16, 1908; Cent 1998, 1 1055-1666; C.A. 2, 2420 (1908). 
(40) Chem. Fahrik Gricsheim-Elektron, Ger. 238,341, Sept. 19. 1911; Cent. 1911, II 1070; C.A. 
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(41) Dantsche Sprangslioif. A.G., Ger. 229,872, Jan. 6, 191]; Cent 1911, 1 358; C.A. 3, 2557 
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3:9088 8-CBLOROPROPAIlEDIOL-l,3 
(Glycerol B-monooblorohydrin, 

" jOmonachloroliydiin,” 
S-ohlorotrimetbylene (^ycol, 
8,8'-dihydraxyiBoprapyl chloride) 


CHiOH 

H-di-a 

(I;hiOh 


CiH)0,ra 


Ben. I - 478 
li-(M7) 
li-(643) 


B.P. [146° at 18 nun. (1) (2)| 

134.5- 136' at 14.6 mm. (3) 

134° at 14 mm. (4) 

138.5- 133.5° at 18.6 mm. (5) 


Df - 1.3318 (4) n!? - 1.4831 (4) 
1.3817 (3) 
cf. (4) 

DS - 1.3416 
1.3375 (3) 


Attention is directed to the fact that C is in most reepects extremely simiLir in physical 
oongtants and chemical behavior to the isomeric glycerol o-monochlorohydrin (3-cUoro- 
propanediol-1,2) (3:9038); that G is very readily partially isomerized to the latteri and 
thatj therefore, the homogeneity of all prepns. of C or reactn. prods, derived from snp- 
posedly pure C must be accepted with reserve. The literature of the two glyoerol mono- 
ohlorohydrinB is seriously entangled, and reference to the original artides must be 
for supporting details. 


PREPARATION OF C 

C has been isdated (3) from the mixed glyoeiol monochlorohydrins by fractional hydro^ 
tia and (Rstillation; this iaolatian has been confirmed (4) (6) by methods baaed on the 
dower condensation of C with acetone (see below). — The mixture of dycerol monochloro- 
hydrins obtd. from glycerol (1:6540) with cone, HCl at 120° for 5 hrs. under prem. oontainB 
(4) 18%C. 



m, UQfuoB (wrm bj. biSpiv. at keed. p8B8b.) ttHim 

{Bor loMOL «f C (tofBther wilA tke itoBMtie a^voBveUankydriA) IMft * ipH i- of 
nauaUimlignfain dia^ MeOHBaBiic.diyHCl|u§ee{7).] 

fUie mixtun of the two glyeerol moiiodtlorobydthis obtd. tnn lUyl 
bj iddti. of HOG (1) (8) (8| cf. {6| (0) (10) (11) (IS) or froin epiehknliBdiiii OrfiUS) 
q«v> by eddn. of eq. in piee. of eoidfl has been shown (12) to be niwniitifllly to that 
obtd- from qlyoeml with HG, elthoudh different proportions of oh »»i>i ^ iSoDsiB nddA 
faesnttaipated (3).] 


CHEMICAL BEHAVIOR OF C 

Sadorthai of & {C with Ns/Hg inaq. ole. HG gives (8) trimethylsne #yeol (1;64M)).] 

Behsflor widi sq. ilhsliee, [C with sq. alk. loses HQ and lingHslosea to (hydngcyol^ 
epoiypropane (^eidol » epihydrin aloi^ol) : this resotn. ooours with C very mioh male 
dowfy then for ^ isomerio a-monoehlorohydrin (3:9038); for its use in detn. of purity 
of C see 18) (3) (13) (U)-] 

Beliivior with ilkili cyinldei. |C in 05% sic. with aq. KCN (or NsCN) in S-t. at 100* 
for 36 fare., followed by hydruiyeis, does not (6) give the expected ^^-dihydroxyisobutyrie 
add but instead gives (35% yield (6)) the lactone of A'Hlihydrosy-n-butyiic wj H (ft> 
hydrosy-n-butyroi^laetone), m.p. 22.5-26* (6), i.e., the same prod, similarly obtd. {ram 
glyoerd annonoehlnrohydrin (3:9038).] 

Behavior with HsL [C with dry Nal in anhydrous acetone in s.t. at 100* for 12 hm. 
gives (18% yield (15)) ^cerol AmunuHodohydrin, m.p. 52-53* (15).] 

Behavior with ecetone. [C in acetone with PsO| at 2-7° ipvee (57% yield (4)) a oondan- 
sation prod., " aoetone-j^lorohydrin/’ CiHiAQ, b.p. 161.5-1622° eor. at 767 mm., 
D\* ■ 1.134^ nif « 1.4487; this condensation occurs less readily, however, tiian the 
aiudogouB resctn. for glycerol cMnonochlorohydrin (3:9038), and removal of the latter 
by this means has been used (4) to enrich the proportion of C in a mizt. of the two.) 

Glycerol d-aunocUotohydiin a-acctate; oil, b.p. 230* at 760 mm., 230-234’ ear. 

at 750 mm. (10), Dif = 1235 (10). (See 3:6648.) 

Glycerol d-monoddorohydrin a,cc'-diacetate: oil, b.p. 101-102* at 4 mm. (15). 

Glycerol ff-aumoddorohydrin o-benioate: unreported. 

Glycerol p-manoddondiydtin aio'-dibanzoBte; oil, b.p. 210-211* at 1.5 mm. (15). 

Glycerol A^nonpddorohydiin a,a'-Iris-(P-nilnbenzoate): m.p. 121-122* (16) (7). 

[Prepd. indirectly; note that this prod, depreeees tho m.p. of authentic ^yoerol *■ 
monoohlorohydrh bu-(p4utrobenaoate), m.p. 108-109’ u.c. (7).] 

Glycerol fl'^nonoddorohydtin a-(Af-phenylGarbimate): m.p. 133^-136* (6), 131- 

133’ remelting at 133° (12). C with phenyl iaocyanate in 6% yield (6); note 
that, for the oorresp. deriv. of glycerol w-monoefalorohydrin, m.p. is 128-129* (12).] 

■:IW (1) Hanriot, Atm. thm. (S) 17, 73-75, 76-78 (1879). (2) Gibson, /. doe. Cbm. Ind. M, 
919-950(1931). (3) Bniitb, Z- lAysifc. Cbem, 94, 723-736 (192Q). (4) Snuth, Lindberg, Bw. 84, 
609.516 (1931). (5) Bead, Hunt, J. Ckm. Sot. Ul, 996-999 (1922). (6) Glattfsld, Lendl, 
Qpisth, Button, J. Am. Cbm. Soe. II, 3160-3171 (1931). (7) Rider, /. Am. Cbsm. Ac. «, 
m-m (1932). (8) Homy, Btr. 5, 449 (1872); Bull. acad. ny. Bdf. (3) M, 110-114; Cmt. 1817, 
I 741. (9) Rmez, Ward (to du Font Co.), U.8. 1,594,608. Aug. 3, 1926; Cent. IIN, n 1693; 
[C.A. Hi 3170-3171 (1020)]. (10) Wagseheider, Znierslikar, Jfmitib. M, 1071-1072 (1013). 

(11) Brooks (to Standard Alcohol C!o.), UA. 2,311,033, Feb- 16, 1943; C.A. n, 4407 (1943). 
(12) Bidar, Hill, /. Am. Cbsm. Bk- 68, 1521-1527 (1930). (13) Smith, 2. pbgnb. Cbsm. II, 
n7-740(igi7). (14) Smith, Undbwi, Her. n.mi-rn (1923). (15) Gtottfeld. Klaaa, /. An. 
Cbm. Boe. M, 1114-1110 (1033). (16) Fsirbounn. Fottor, J. Chm. Boe. liH, 3150. 
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8:OOM M^lCHLORaBDTADl-THB-M C 4 CI 1 BAI- 

(DioblorobiBMtylau) Q— ObC— CM)--GI li-^ 

lk-(146) 

M.P. 1-3’ (1) 

Long oolorieH ndb., which un be distilled under Nj yielding a ooknleBB oil (1). — C 
has odor of diohlonnoetylene; readily polsuncrizes to an insol. dark brown eiploeiTe ^IB^ 
tonal. — C explodes at 73’ (1). 

|Far prepn. of Cl from diacetylene [Beil. 1-266] by actn. of alk. hypochlorite soln. in cold 
and abaenoe of light see (1) (2| |3|.] 

C dislvd. in CHCla and stood 1 ^y with Ii in CHdi adds 2 nudes 1| yielding (1| 1,4' 
didtlan-l,2,3,4-tetrBiodobutadiene-l,3, which after careful lecrystn. from CgH|/pet. 
ether has m.p. ISfr-lSr (1). 

I;im (1] Straus, EoUek, Hauptmann, Btr. 61, 1863-1894 (1930). (2) I.G., Brit. 383,046, 
Sept. 18, 1090; Cni. Ifll, 1 523. |3) I.G., Ger. 405,787, April 17, lOSa 


3:8044 l,lA>|4-FENTACHLOROBinADlEI(S-l,a C4HCI1 Bea.I-280 

d a ca a ii- 

i, 

B,P. 185’ at 7430 mm. (1] 

[Pkom 2,3,4,5,5-pentacbloropentBdien-2,4-oie aeid-1 [Beil. II-482| by boilg. with aq., 
then distilling with steam; the structure of the add (and therefore of C) is disputed (2). — 
For two other nuterials (b.p. 193-200° at 720 mm.) having the eomposition CiHdi, 
obtd. from fariehloroethylene (3:5170) with AlClj, but thought not to be identical with C, 
see (31.) 

l:IM4(l)Zincke,Ktlater,BBr.8l,2113(1803). (2) Zineke, Ann. IN, 143 (1807). (3)Kaufler, 
Ann. 419, 4841 (1023). 


3:8046 l,l,8,S,4,4-HmCHLOROBinENE-8 


C4HiCl. 


(Liquid stereoisomer) 


d d d d 
U(!>-(!;=c-t!j-H 

ii (Sa 


Boa. sjr. 11 


B,P. 87-88* at 10 mm. (1) hJJ = 1.851 (1) nB - 1,58813 (1) 

[iSfee 02^0 tmlid gteimsomer (3 ; 1945).| 

CcdorleaB oily lic^. with agreeable odor. 

[For formn. of C (together with ita solid sterenisomer (3:1945)) by actn. of CI2 upon 
the high-boilg. fraction obtd. in the prepn. of trichloroethylene (3:5170) from 1,1|2,2- 
teftraohloroethane (aoetylene tetrachloride) (3:5750) see |1|; for fomn. of C from the 
liq. BtereoiBomer (3:6150) of l,2,3,4-tctrachlnrobutadiene-l,3 + CI2 see (1).] 

l:eiif (1) MnUer, HOther, Ber, M, 68MOO (1931); C.A. 25, 3956-3957 (1931). 



mi UQDIDS (WtTH B.P. smo, AT BEDi BtESa) 

8:0048 HBXACHLOKraOTBSM GiH|(3| BdLSJT. 41 

B.P. lOe-lOT.S" It 14 mm. |l) 

IFor forum, of C from l,l,2,2,3,4,4jieptiiohlorobutaiie (3:9054) with oono. iq. BOH 
see UM 

C roduoeo ToIIodb’ leagt. (1). 

I:IN8 |1) PkiiM, Sw. (rat. Mm. M, 125 (1B37); Cent 1K7, 1 3308; C.A. U, 20BB (1987). 


8:0050 HEZACHLOROBOTENB-T GeHjCU BeO. SJf. 11 

B.P. MJ>. 

185.8’ at 26 mm. (1) 0.5-11’ (1) . 1.6BB0 (1) - 1.8448 (1) 

[For fomm. of C (together with other products) by sctn. of Fj on triehloroethyleiw 
(3:5170) BOB (1).] 

C does not add CU or in sunlight (1). 

C diflen (1) in prop, from the solid Bterooisomer (3:1945) of l,l|2,3,4t4-hexBehkiK>> 
butenc-2. 

a:NM (1| Miller, J. Am, Chm, Oee. 88, 313 (1940). 

3:9088 1,8,8-TRICHLOROBUTADlENB-l^ Cl C! a CACli BeiLSJf.lS 

UjC=(!: -(Iv=(!;h 

B.P. 38-34° at 7 mm. (1) (2) Of » 1.4060 (1) = 1.8868 (1) 

IFor prepn. of C from l,2,2,3,4-|)entai;hlorobutane (3:9070) (55% yield of C together 
with 25% yield 2,3,3,4-tetrachlnrobutene^l (3:9060)) with ale. KOH for 2 hrs. at room 
temp. Bee (1 1 (2).] 

C after addition of hydroquinone can be distd. in vac. (!)• — C polymerizeB more slowly 
than 2,3-dichlorQbutadiene-l,3 (3:5220); under ordinary conditions G changes in 1(1-12 
days to a jelly-like mass contg. 50% uncliangcd 0; after a month polymerization to a 
dark-colored soft friable mass is apparenUy complete (1). 

S:NS2 |l) CarothDiB, Berehet. J. Am. Chm. Soe. 55, 2004-2008 (1933) . (2) Csrothen, Berehet 
(to du Pont), U.S. 1,965,369, July 3. 1934; Cent 1935. 1 3724; C.A. 28, 5716 (1934). 


3:8054 l,l,l,4,4-PENTiLCHLOROBUTENE-2 GiHzGU 

Cl a 

H(!>-CH=CH-(!x31 


da 


da 


BalL S.]f. 11 


B.P. TBA-BO” at 11 mm. (1) 
76-77.9° at 10 mm. |1) 


= 1.611 (1) njg - 1,6848 (1) 
X^i °° 1.618 ID - 1.883B (1) 


[For prepn. of C (in wnnll yield and with much resinifwation (D) from either tnehlaro- 
ethylene (3:5170) -j- 1,1,2-ttichloroethBne (3:5330) -|- AlCI, for 7 days at 40°, or from 
l,2idichliiraetby1ene (3:6030) l,l,l,24etntohloroethane (3:5656) -h AlCI, for todays 

at 40°, see ID.) 





Tom&n c 


m 


{ikvohtikiwithBtaam (iMmsqm.iramu»oii4»uiyiligxcBiB (1),) 

0 nduM T(d]eiiB’ adb. but not NH^iOH/AgNOi without alkuli (1 ). 

C u not attaeked by boilg. 0.1% KMnOi (1). 

C on boilg. with exoeas AT/IO ale. KDH spUta off 2.31-2.0 nudao HQ but C oauuot bo 
titrated 11). 

I:MM (1) Fliu, Am. Ira*. eMm. M, 123-lU (1M7). 


8:90M 1,1AS.8A4-HKPTACHLOKOB1ITA1IB C 4 H 1 Q 7 Bell.SJr.lO 

a Cl Q a 

H-ili-ilj-dj-iH 
Ja 1^ d ds 

B.P. 187.3” at 13.3 mm. (1) - 1.748 |1) - 1.5407 II) 

B7.6’ It 2 mm. (1) 

[For prepn. of C (60% yield (1) together with other prodnote) from l,2diiihloroethyleDe 
(3;50B0) + pmtaehloiuethane (3:5880) + AICI 5 for 12 days at 40° see (1).] 

C in CCI 4 givee with AlClj a yd. odor; no HCl is evdved on boilg., and on addn. of 
water the edution is completdy deoolorued ( 1 ). 

C with Zn duat in ale. givea (50% yield (1)) of a trichlarobutadiene, b.p. 161°, 52° at 
12nim.(l). 

•:NH (I) Frina fiec. (rw. dam. H, 134-125 (1037). 


8:9037 l,S-DICHLOROBUTADim-l,S QQ CAQt Bail S.H. 18 

CHf=CH-(!!-i!H 

BJ>. 00-63° at 108 mm. (4) B[i - 1,807 (1) nL* - 1.3078 |1) (5) 

40.73-47.3° at 88 mm. (5) 

60-05’ at 40 mm. (1) DJ* - 1.1B9 (5) nL - 1.4098 (2) 

G polymeriEeB slower than chloroprene (3:7080) yielding a nibberlike polymer which 
on vulcanuation nves an ebonite-like subst. ( 1 ). 

(For piepn. of C (56% yield (4)) from iHshloro-Z-vinylaoetylcne (3:7070) by treatment 
as directed at room temp, with cone. HCl + CuG -h NH 4 CI see (4); for formn. from vinyl- 
acetylene + Gbaee (3); for prepn. of C from l,2,4-trichlorobutene-2 (3:9062) with EtOH/ 
KOHaee(5M 

C on oxidn. with KMnOi yields (3) oxalic add dihydrate (1 :0445). — C on osonisation 
in ecu (3) yields oxalic acid (1 : 0635) and formic add (1 : 1005) ; under specified conditionB, 
however, a^^chloroacrylic add (3:2265), m.p. 85-86°, has b^n isolated |3). 

C fails to add maleic anhydride (3). — ^or behavior of C with HOBr or with HgO + 
Ii + MeOH see ( 6 ).] 

lilW ID Klebanekil, Tiyurikh, DolgopoVakil, BvXL, acad. aoi. U.S.S.R, 1885, No. 2, 180-226; 
iiufibffr Chm. Txh. 8, 363-408 (1036) ; Cmt, 1888, II 3844; C.A. 88. 1260 (1036). (2) Klebsaskil, 
VdkenBhtebi, Orlova, /. Gm. Chmn, {U.3,SM.) 5, 1255-1267 (1036) ; Cent, 1888, 1 3414; C.A, 88, 
1025 (1036) ; J, pmlU. Chm. (2) 145, 1-17 (1936). (3| du Font Go., Brit. 380.122, April 4, 1933; 
CM UM, II 2009. (4| Petrov, J. Om, Chm. lU.a.3.R,) 18, 260-256 (1043); C.A. 88, 1467 
(1944). (5) FOtrov, J. Gen- Chm. iU.S.3-R.) U, 102-107 (1943); C.A. 18, 329-330 (1944). 



IMS UQU11]6 (Vmi B.P, BEPID. AT BSD. PBOB.} 


«:MS8 MiM-TVIIMmOR(»DTm.l G|HA 

(lrl,2,4rTettulilon)batai»S) q <3 Cl 


h 


BiHSJtU 


&P. B»>88°atl7iiim. {!) 

(FwpnpBi of CfniB l|2.diohlonMthyleiU!(3:S030]b]rpol]rni6ritttionio|)MB. of pomida 
not. see (l|.] 

I:IIM (1) B«ur, U.S. 2,267,712, Deo. 30, 1911; C.A. M, 2561 (1912). 


3:9000 SA*t*-'nnRA(mOROBnTBllB-l d a Cl C4H(Cl4 BiiLaH. 11 
(1,2,2,3'TBtnehloTobateDo^) I I I 

CHi=0-CM3Hi 


BJ. 41>4S* at T nun. (1) BS” = 1.4602 (1) * l.sm (1) 

[For fomm. of C (2S% yield (I |) from l,2,3,3,4rpeiitiiolilorobutane (3 : 0070) with MeOB/ 
KOH at room temp, for 2 bn. (togethor with 65% yield l,2>triBhlorobutadieno-l,8 
(3:0052)) see (1).] 

C on oiidn. with exeem aq. EMnOi yields (1) a,a,6.-tiichIoropropiomc acid (3:1276), 
m.p. 4S-50‘, Neut. Eq. 176.4 (calcd. 177.5) (1). 

[A liquid, b.p. 00-110* at 25 mm., = 1.473, n!} - U14, and believed to be a mixk 
of tetrachlorobutena, baa been obtd. (2) from monovinylaoetylene + Cls; it may or may 
not have contained C.] 

S:I0M (1) Berohet, Gsiothers, J. Am. Chm. Soe. 65, 2001-2008 (1933). (2| Beniert, 
BehumaohM, Ba II, 1025-1012 (1910); C.A. 15, 1027 (1911). 


3:9062 lB,4-TRICBLOROBT)TEIIE-8 
(l,^4-T)riahlorobutene-2) 


Cl a Cl 
(!)Hr-CH=(!>-(!;Hi 


CiHiCIi 


BeiL &II, 11 


B.P.67-69*atl0min. (3) 
64-63* at 10 mm. (1) 
62-63* at 11 nun. (2) 


EiP = 1.3S43 (1) - 1.3173 (1) 

Di* = 1.3373 (3) ni>* - 1.3121 (3) 


[For formn. of C from 4fChlorobutadipnp-I,2 (3:7226) -1- Cli (together with 2,3,4^ 
triehlorobutene-l (3:0064) and l,2,2,3,4i>entaehlorobutane) see (1) (2); for formn. of 
6 from 2>GhlorobutBdiene-l,3 (Chloroprene) (3:7080) -[■ Cb (together with 2,3, 4-trichlaii>> 
butene-1 (3:0064) and 1,2,2,3,4-pentaehlorobutane (3:0070)) see (1| (2) (3).] 

C with EtOH/KOH as diiected (3) loses HQ giving l,2-dichlorobutadiBne-l,3 (3:0057). 
C on oxidn. with aq. EMnOi yields (1) (3| chloroacetio aeid (3: 1370), m.p. 63*, Neut. 
Eq. 05.1 (ealed. 04.6) (1). 

1:0111 (l) Caraihen, Berohet, J. Am, Chtm. Sue. 55, 1628-1631 (1033). (2) Carothera, Berahet 
(to du Pont), UB. 1,065,369, July 3, 1931; CnU. 1115, 1 3721, C.A. 28, 5716 (1981). (3| Petrov, 
J. Om. Chm. (V.8B.B.) U, 102-107 (1913); C.A. 18, 329 (lOM). 



8:«eM-8:806B 


DIVIBION C 


IM 


8:9064 8 ,S^TRICHLOROBintin-l d 0 Q GACIi Bcll.SJr.ll 
(lA»-Triddo«rtmten.<.) 

B.P. 49^1* tt 10 mm. (1) Of - 1.3430 (1| ng - 1.4944 (1) 

' 87-41** It 10 mm. (21 
36-40** at 6 mm. (2) 

[For forom. of C from 4-chlorobutadieiie-l|2 (3:7225) (together with 1^2,4-trichloio- 
bateiie-2 (3:9062)) especially at low temps., e.g., —60 to -70°, see ( 1 ). Note that at 
40-60° C fonned by this reactn. reacts further with the by-product l,2,4-trichlQrobutene-2 
(3:9062) to yield (1) as the principal product 1,2,3,3-tetrachlorobutane (3:0080) q.v.; for 
formn. d C from 2-chloTobutadiene-l,3 (Chloroprone) (3:7080) with Cb see ( 2 ) (3).] 

C with alk. as specified ( 2 ) gives 2,3^ch]orobut^ienB-l,3 (3:5220), b.p. 08° at 760 
mm. ( 2 ). 

C on htg. with 2 pts. aq. + calcd. amt. powdered CaCOs for 4 hn. at 70° fails (4| to 
hydrolyse [diff. from l,2-dichlombutene-2 (3:5615) or l,3-dichlorobutene-2 (3:5550)]. ~ 
C does react, however, with hot aq. K 2 CO 3 losing HCl and yielding (4) aim. 100 % 2,3- 
dichlorobutadiene-1,3 polymer (4). 

C on osddn. with aq. KMDO 4 yields (1) a,^-dichloropropionie acid, (3:0855), m.p. 49-50°, 
Neut. Eq. 141 (calcd. 143) ( 1 ). 

I:NI4 (l| Carothera, Perohet, J. Jtn. Chem. Sar. 55, 1628-1631 (1633). (2) Carothers, Berohct 
(to do Font), U.8. 1.665,360, July 3. 1634; Cent. 1935, 1 3724; C.A. 28, 5715 (1634). (3) Coffmann 
(to du Pont), U.S. 1,664,720 July 3, 1634; Cent. 1934. 11 3180; C.A. 28, 5080 (1934). (4) Tish- 
ohenko, J. Gm. Cfim. (Lr.iS.S.X.) 7, 658-662 (1937); Cent. 1137, II 371; C.il.31, 5754 (1937). 


3:B066 l,8-DICHLORO-2-(CHLOROMETHYL)PROP£NE-l CiHsCh Beil, I - 

CHiCl Ii- 


B.P. B2-64° at 9 mm. | 1 ) ( 2 ) 


cnJi-oH 

du 




[For formn. of C (together with other products) from l,3-diehloro-2-chl[iromethyl-2- 
nitropropane [Beil. l2-(92)] with Na/Hg (2) or from 2-iiitro-2-hydn)xymethylpropaTiediol-l,3 
[Beil. IrtSBe)] with PCI. (1) see |l) (2).] 

C on eat. hydtosenatinn with Pt black in ale. yieldfi (2) l,3-dichbro-2-inothylpropane 
(3:7960), b.p. 45° at 10 mm. 

C in GHCla on shaking with Cb/aq. adds CI 2 yielding (2) l,l,2,3-tetrachloro-2-chloro- 
methylpropane (3 ; (X)72), b.p. 99-101° at 12 mm. — C with Brs in CHCli adds Brs yielding 

(2) l,2-dibromo-l,3-dichloro-2-(chl[)romcthyl)propane, colorless odorless oil, b.p. 140° 
at 10 mm. 

[For reactn. of C with sodio-malonic ester see (3).] 

8!I9H (1) Elfanfeller, fier. 92, 1585-1587 (1929). (2) Kleinfoller, Ber. 12, 1594-1595 (1629). 

(3) Klsi^eller, Frercka, J. prakt. Chem. (2) 138, 195-196 (1933). 


8:9068 MM4-PERTACHLOROBUTANE C 4 H 5 CU BeU. S.N. 10 

(Liquid diastereoisomer) Cl 

(l,2,3,4,4Penlachlorobutane qh qjt 
( liquid diastereoisomer)) ^ 

B.P. 98.3-95.8° at 11 mm. ( 1 ) 

[8m also solid diaalerwuomgr (3:0750).] 




U«r I^OIDS (WITH ftp. ItBFTD. AT RED. PRESS.) a:«0l^aj«Hfi' 

[Far|M|m.flfC (3S-fiO% yield BfBiiMd«ali d M>d 1 k|iiid«tBiiB 0 ineni^!)) from 
ethytane (8:S030) + l,l,2.triehloroetliaiie (3:6830) + 1% AK3( for 5 dayi et SBmM* 
Me II).] 

C 10 OCI4 tnated with A 1 C 3 | givn a dark violet Boin. which 00 boilg. evolves HC 8 11 ). 

C m ak. treated wih Zn dust gives (60% yield (1)) l-chIoroliutadiBne-1,3 (8:7210), 
b.p. 68 * ( 1 ). 

C dissolved in hot ale. and titrated with AT/IO KOH splits off 1 .51-1.60 wiiJm Hd (1). 

(A pentaehlorobutane obtained ( 2 ) from trichinroethylene (3:5170) + 1,1-diehloroethane 
(3:5(iu) + Aldi may or may not be identioal with C.] 

B:fil8 |l) PrtnB, Rte. tm. ehim. M, 121-123 ri937). (2) Consortium fUr ElektroobBnii Indii 
Brit. 453.414, Oct. 8, 1936; Cent. 1117, 1 1012. 


3 : 9070 i;iy2,8,4-PENTAGHLOROBirrABB 
(1,2,3,3,4-P6niachlorobutaiie) 


a GACk 

HiO-CH-dj-CH, 


Bell. S.K. 10 


(k (!)i do 


BJ>. 85* at 10 mm. ( 1 ) 
78-84* at 0 mm. |2) 
82-86” It 6 mm. (2) 


= 1.5543 (1) n? - 1.5157 |1) 


[For prepn. of C from l,3-dichlorobutene>2 ( 3 : 5560) by actn. of Cli at low temps, (—60 
to *-70"), much HCl being evolved ftnd 2,3,4-trichlorobuteiie-l (3:9064) abo being foimed, 
nee |1|; note also that chlorination of 4-chlprobutadiene-l,2 (3:7225) gives mixts. of 2,3,4- 
trichlorobutene-l (3:9064) and l,2,4-trichlorobutcne-2 (3:9062) which react further to 
yield C (1).] |For patents on these processes see |2) (3).] 

C with alk. yields (2) both l,2,3-trichlorobutailiene-l,3 (3:9052), b.p. 34" at 7 mm. (2), 
and 2,3,3,4-te'tTachlQrobutene-l (3:9060), b.p. 42" at 7 mm. (2). 

9: MB (l) CBTothers, Berchet, J. Am. Chem. Soc. 55, 162R-1631 (1933). (2) Carothen, Berchet 
(to du Pont), U.8. 1,965,369, July 3, 1934; Cent. 1985, 1 3724; C.A. 88, 5716 (1934). (3) Ooff- 
muin fto du Pont), U.S. 1,964,720. July 3, 1934; CerU. 1184, II 3180; C.A. 88, 5080 (1934). 

3 : 9072 l,l,8,a-TETRACHL0R0-8-(CHL0R01l£TH7L)PR0PANE BeBd 1 — 

CHiCl C 4 H 1 CI 1 Ii— 

aCH,-(UcHCl, **‘^®*^ 


B.P. 90-101” at IS mm. ( 1 ) 

[For piepn. of C from l,3^1iDhloro-2-(chloromethy1)propene-l (3:6066) by shaking 
in CHCI, with Cli/aq. see (1).] 

l:Wn (1) KMiifallar, Btr. M, 1565 (1826). 


8:9074 lA-DlCHLOROBDTEHE-l 


O a C4H,ai 
CHr-<!3-i=CH, 


BslL Sjr. 11 


1 = 1.1310 (1) nj,* - 1.4508 (1) 


B.P. 111-118* at 8 mm. (1) 



9:M74rSr 


mVBIONfl 


IM 


(For pnpn. gl C is U% yidd (1| from 3>chlon)batei»d ^iTlOS) by tmtBMDb with 
1 ttde Gh -f 1.5 mdei NtHOOi at 0* (uwompatiiad Iv 46% yiald 2,2,S4aiBhlorabBUu 
(8:9B80 ))m (UivithOtinpra. ofliihtandOiHdinetediN^),] 

tiNM U) TUiduiiln, J. Om. Chm. (U.3J3<B.) i. 123»-ia4e (193S9; Cent. IMI, II 4228; CJl. 
81 , 4U0 (MBQ). (2) Ateu (to Shdl Davebpmont Cio.), IT.8. 2,200,614, Bopt. 22, IBtii CJl. 
87 , 1180 (1043). 


3:9079 l|8,8,S-TBTRACBlOROBTnm Cl d Cl C4HA 


B,P. 03.0-63.8* at 11 mm. (1) Dj’ - 1.4870 |1) = 1.4BB8 (1) 

(For prepn. (100% yield (1)) from l,2-diehlQrobutenfr.2 (3:6615) with 1 moh CU + 
1.6 mola NaHGOi at 0* aee (1).| 

rHu prodiut obtained |2) ef. (3) from 2,2,3.trichlorobutBnol-l (3:1336) with FC1| may 
have hem impnn C.] 

I;W78 (1) Ttahehenko, /. Gen. CAem. (U.SJ3Jt.) 0, 1032-1240 (1038); C.A. II, 4100 (1030). 
|3) Oitianlli-TIninilaekh, Ann, ni, 372-373 (1862). (3) Norton, Noyia, Am. CAem. J. 10 , 
432 (1888). 


BaU. 1-119 
Ii- 
Ii- 


3:9080 M.SA-’nmUUaLOKOBTnAllE a a (3 C4H1CU 

CH|-(L(!m!jHi 


Beil. an. 10 


B.P. 90* at 88 mm. (1) 
58-87* at 10 mm. (1) 


llT » 1.4804 (11 iS <= 1.4988 (1) 


(For fomm. of C (together with other piodueta) from l,Miehlnrobutene-2 (3:6560) 
at 40-60" with Ch seo (1). Note, however, that at very low tempa. (-60 to -70") much 
HCl u evolved during chlorination and the principal products are then 2,3,4-trichloro- 
butene-1 (3:9064), b.p. 40-41" at 10 mm. (1), and 1,2,3,3,4-pentaehlorobuiane (3:9070), 
b.p. 85” at 10 mm. |1).] (For patents on this process see (2| (3).] 

S:9i6i (l| CaiothefB, Berchet, /. Am. Chm. Soc. U, 1029-1631 (1933). (2) Coffman (to du 
Pont). n.fi. 1.964.720, July 3. 1934; Cent. 19 M, U 3180; C.A. M, 5080 (1934). |3) Garothera, 
Barohet (to du Pont), U.S. 1,965,369, July 3. 1934; Cent. 1935, 1 3724; C.A. 38 , 5716 (1934). 


1,8^^-TBmCHLOROBUTANB H H CAQi 

0H,-L!!-ca 


Beat -119 
Ir( 38 ) 


‘ BJP. 180-134° at 40 mm. 
8 n 8:176(I. Dwiaien A: jSolHb. 


lap. 73' 



nun IIQmpS mm &P. KSP^D. mt JIED. FSBUL) 

»i9HI liM<t-l)EnumiQ1080Tm^uidi^ CACU BiiLl*m 

(BotadicM tetruhlnide (Kqud fawmer); OSr-€&— CH— GBt ]|-( U) 

nythiWB toinoUcMide (liquid iioiiier)) ^ d] ^ ^ 

« 

for fonm. ud teaotns. aee solid foim, m.p, 73* (3:1700), 

l;Nn U)Muskat, Northrop, J.Am. dim. SK.St,4m-tm (193Q). (3) Mudtit(todanat), 
DA 2,08S,5I», Apr. 28, 1836; Cmi. IM, 11 3361; C.A. M, 3912 (1936). 


3:9084 l,lA-TUCBLORO-8-((mORO]IBTm)I>ROPAllE G(HA M I - 

CHiCl li- 

aCHr-dMJHOI* 

k 

B,P. 77-80* it 2 mm. |1| 

Oil with odor like CGU but with irritatiug sotn. on eyei. — Volatile with (team. 

(For formn. of C in email amt. (together with other produeta) from 2>aitK>Ah]fdtaiip^ 
meihylpropBnediol'1,3 (iiitro4aobutylg1ycerol) with PC1| see (1).] 

I:M64 (1) KleiiileUer, Bir. 12, 1585 (1929). 


8:9086 l,l,S-TlUCHLOROBnTA]!IE 


B.P.18O*at't90iiim. (1) 


Cl C^tCIi 

CHj — (!) — CH|.(7HCI| 


BeiL B.ir. ID 


A triehlorDbutane which may have this structure has been nquirted (1) when vinyl 
chloride (3:7004) + AlClj at 20° leacta with the material obtd. from ethylidene didriori& 
(3:6035) + AlClj + chlorinated ethylenes. 

|;IM (1) Canantium fUr Elektrochem. lad-, Brit. 453,414, Sept. 10, 1936; Cent. 1187, 1 1012; 
C.A. II, 1046 (1937). 


— d,I.«,a'-DICHLOR08nCCim (DI)CHLORIDB C 4 H 1 OA 

( 30 -a 



B.P. 7 & 5 'Bt 7 mm. HP. 80 * 


BeiLO- 

Di- 

lIr(A88) 


iSse 8:0305. Dinsim A; Solids. 



8iMB7-S:90fti 


DIVISION C 


1280 


8:0087 iiMt»«X'OKBLOSOBUCCIinrL(Dl)CHLOHDB U 4 IIMUI 4 1 

co-a 

H-ilj-a 


io-a 


&P. 108-106° ■t«S mm. (1) 
85-80° ■! 88 no. (1) 

79-80" at 16 mm. (2) 


u- eie 
H-(9B7) 
lli-(55S) 


Golorleu viacouB lachrymatory oil. 

[For prepn. of C from fumaryl (di)chloride (3:5875) in CCU coin, with GI 2 hi direct 
Bunlight (100% yield (3)) (1) (2) see indie, refs.] 

C with aq. reacts only very slowly on mere standing (l)j but on continuous shaking 
with cooling readily hydrolyzes yielding fl| (2| meso-a, a'-dichlorosuccinic acid (3:4930). 

[G with CftHfl + AlCla gives (60% yield f3)) mMO-l,2-dichloro-l,2-dibcnBoylethane 
(fneso-2,3-dichloro-l,4-diphenylbutandione-l,4), m.p. 167° (4) (5), accompanied under 
certain conditions (3) by some a,/3-dichloro-T,7Hliphenylbutyrolacctane, m.p. 141-142° (31, 
pFBBumably arising from reactn. of C in the unsymmetrical (phthalide type) form.] 


1:1087 ( 1 ) Michael, Tissot, J. proM. Chem. (2) M, 304-395 (1802). (2) Holmberg, J. prakl, 
Chan. (2) 84, 148 (1911). (3) Luti. J. Am. Chvm. Soc. 48, 1100-1110 (1927). (4) Conant. 
Luts, /. Am. Chan. 80c. 47, 885-A86 (1025). |6| Luto, /. Am. Chan. Soc. 48, 2008, 2911 (1026). 


3:9088 y^mOROACETOACETTL CHLORIDS C 4 HACI 2 Beil.ni — 
(r-Chloro-^'ketcwi-butyryl chloride] CH| — 0 — CH| — C==0 IDi — 

i 0 .a ■“- 

B.P. 117-119° at 17 mm. (1| Df = 1.4397 (1) n? » 1.4860 (1| 

93-96° at 8 mm. (1) 

Qrange-oolored liq. which fumes in air. 

[For prqm. of C from acetylketene (ketene dimer) (2) (3) with Cl» in cold CCU soln. 
Bee (1).] 

C with aq. yields chloroacetone (3:5425) + CCU + HCl (note that this method gives 
chloioaoetone free from higher chlorination products (3)). 

[C with excess abs. EtOH at 0° gives (1) (31 ethyl r-chloroacetoacetate (3:6375).] 

C with aniline in CsHg yields (1) (3) ‘H^hloroaoetoacetanilide, cryst. from eth^i m.p. 
140-141° (1). 

8:9868 (1) Hurd, Ahemathy, J. Am. Chan. Soc. 18, 1147-1148 (1040). (2) Hurd, Williams, 
J. Am. Chan. Soc. 68, 062-966 (1036). (3) Boese, Ind. Eng- Chan. IS, 16-22 (1940). 


3:9093 DIGLYCOLOYL DICHLORIDB Q C 4 H 4 O 1 CU BdL S.N. 330 

CH2-0=0 

/ 

0 

GHs — ^^^0 

BJ. lie' at 18 mm. ( 1 ) 



IMl LIQUIDS (WITH REPID. AT RED. PRESS.) a:9fHKI-S$9M| 


CdkaleiB afly llq. with odor BU 00 tiiig siieomyl diehlnrida (3:0200), 

[Pot prepn. of C fram diglyoolic usid (1:0405) by Busp. in CHCli and tnatmeni with 
F(^ aee |1) (note also that inBuffioient PCli leada (1) to diglyooliQ anhyddde, m.p, OT, 
b.p. IW at 12 mm. (3)) ; for mfg. from a,a'-<liGhlorodimethyl ether (3 : 5245) by treataniit 
at 25-50^ and elevated presB. with CO and suitable catalysts aueh as AlGli or ZnCh see 
( 2 ).] 

C with exoesB MeOH yields (1) (3) dimethyl dijfyeolate, m.p. 35" (3), 36" (1). 

' C with aq. readily hy^yses (11 yidding dis^ycolic aoid (1:0406); for the anilidei p- 
toluidide, and other deiivB. corresp. to C see the add (1:0405). 

I:IWB (1) Anschuti, Biernaux, Ann. 291, 64r^ (1003). |2) Scott (to du Pont Co.), U.B. 
2,084,284, June 15, 1037; Cml. 1117, II 2261; C.A. II, 5383 (1037). (3) Duap^, StMiber, 
J, praki, Chm. (2) 141, 212 (1B30J. 


3:9094 a,a, 7 -TRICHL 0 R 0 -n-BnTYRALDEHn)E Q C 4 HiOCl| 

CHr-CHr-i-CHO 


Bdl.l-«85 

Ii- 


k 


No physical oonstB. on C are reported; it is characterised only as a liquid whidt at —78” 
becomes a glassy solid (1). — Spar. boI. aq. (1). 

[For prepn. of C from ae,7-dich]oroGrotonaldehyde [Beil. 1-731], with dry HCl gas at 
0" see ID.] 

C oddizeB only very alowly in air but witli fumg. HNOi in cold gives (1) a,a,'r4richloiD- 
n-butyric add (3: 1831), m.p. 73-75** |D. 

C does nof add aq. to form a hydrate but on shaking with satd. aq. NaHBOi soln. evolves 
heat and ppta. a NaHSOs cpd. (!)• 

C on boilg. with aq. eontg. BaCOj gives an amorphous prod., very easily sol. in aq. and 
possessing carbohydrate charaeterutics; for details see |2). 

S:I9M ID Natterar. MmaUth. 4, 651 (1883). (2) Natierer, Manaiah. 5, 251-255 (1884). 


3; 9096 METHYL a-CHLOROACRYLATE Q CAOiGl 

CHp=i-COOC!H, 


BdL S.]f. 168 


B.P.67-S9’at65iiuii. (1) 
41-^° It 28 mm. (11| 


- 1.189 (1| 


1.4490 (11) 
1.4400 (1) 


[For prepn. of C from methyl ac,j^chlorDpropionate (3:9103) by distn. with quinofine 
(yield: 73% 11)^ 60% |11)) or other dehydrochlorinating agent such ss NatCOs |2) see 
indie, refs.; from trichloroethylene (3:5170) with CHjO -|- MeOH + H|BOi + CuCOi 
as directed (73% yidd) see (10).] 

[C readily polymeriEes on standing, especially in light or pres, of peroxides (for study 
of polymers and polymerisation see (1)). For examples of industrial prepn. and use of 
polymers of G for molding resins, etc., see |3| |4| (5) |6|; for examples of co-polymen of 
CS with butadiene-1,3 or chloroprene |7), styrene 18), or vinyl acetate (9| aee indie, refsj 
[For comments on other esters of C sec or^oroacrylic acid (3 : 1445}.] 

[For study of ester interchange of C with various alcohols see (11).] 

I:I9M (1) Marvel, Cowan, J. Am. Chm. Soc. II, 3156-3160 (1939). |2) FoUack (to Pittsbunch 
Plate Glaas Co.), U.S. 2,245,547, June 10, 1941; C.A. 15, 5908 (1941); Brit. 536,806, May 26, 
1941; C.A. M. 1614 (1942). |3) Blhm k Haaa Co., Brit. 411,860, June 13, 1034; Cent. Itti^ 





DIVIEBON O 


tsai 


1 CjI. Mt aon (DNM). («} Mud, Brit. m^Ot, Oct 10, IIMA; fU. a, ms 

(IBU). (S) Btnin, Mhok (to Pittaibur^ FUta Qliu Co.), V.S. 3,347,700, Jafar 1, IMl; C^. 
$$, ms (1041). «} FoOuk (to PitUbuiih FUto OIm Co.), V.a 3,388,088, Mu 8, 1848; 
CU. SS, 8083 <1048). (7) AsditMa, HUl, BCargu (to Impariil dm. M., lAL), Bdt. 814918, 
Nov. 81, 1088; C.A. 84 4008 (1841). IB) Anoid (to du Put Co.), V.8. 0,368,177, Dto. 80, 
1041; C.A. 18, 8860 (1048). (B| Croirfonl, Molohh (to Imiwriol Clwii. Ind., Ltd,), UB. 3,386,- 
364; C.A. 88, 7188 (1043). |10) RoborU (to Imperiil Clwm. Ind., Ltd.), UB. 3,870,104, Jom 38, 
1048; C.A. 04 4631 (1048); MoLefaii, Cniffoid (to Impatinl Chut. Ind., Ltd.), Brit. 614,610, 
Not. li 1080; C.4. 88, 4806 (1941) ; Mead (to Imperial Chem. Ind.. Ltd.), Kik 660,868, Jn 37; 
1048; Cji. 88, 1751 (1044): Robarti (to Imperial Cham. Ind., Ltd.), Brit. 660,864, Ju. 37, 1948, 
C.A. 88, 1761 (1044). 

(11) IVank, David, Draka, MoFhonon, J. Am. Chem. See. 08 , 1600-1810 (1044). 


BiMBB ACBTOACBm CHLOSIDB C|HiO^ BeHm- 

(B-KiBto4i4mtyi7l ohloride] CH|— G— CHi— 0=0 lllr— 

i i 

This oompound cannot be pfceerved at temperatuies above -20” |1) of. (4|; m.p. -50 
to -61” (1). 

{For prepn. of C from aoetylketene (ketene dimer) (2) (3) (5) with dry HCl gas at -7 
to -50” eee |1).] [For anal, of C by reactn. with dil. alk. aee (1).] 

Cr <m warming to room temp, undergoes bimolecular condensation with elimination of 
2 HGl and yields (1) dehydraaoetic acid (1:0700), m.p. 109”. 

C in dry ether at -60” treated with aba. EtOH gives (27% yield (1)) ethyl aoetoaoetate 
(1:1710). 

C in diy ether at —00” treated with aniline gives (49% yield (1)] acetoaoetanilide [Beil. 
XlI-518, Xlli-(275)], m.p. 85”; note, however, that C with aniline at room temp, yields 
l-phenyi'^,6Hlimethylpyridone4-oarboxylic acid-3 (l-phenyllutidonecarbozylic add-S) 
[BeQ. XXU-303], m.p. 260-265” dec., Neut. £)q. calod. 243, found 235 (1). 

C with CsHs -I- AlCli or with CsHsMgBr in ether at -50° gives (27% and 12% yield 
respectively |1)) benioylaoetone (1:1450), m.p. 59” (1). 

S:illB (l| Hurd, Eelao, J. Am. Chm. Soc. 0, 1548-1549 (1940). (2| Hurd, Abernathy, J. Am, 
Ctim. 8oe. H, 1147-1148 (1940). (3) Hurd. WilUams, J. Am, Chem. Sec. SB. 962-968 (1936). 
|4) Btindinfer, Bchoti, fier. SI, 1109 Note 1 (1B2D). (5) Boese, Ind, Eng. Chm. H, 16-22 (1940). 


8;909fl^ METHYL (CHLOROFORMYDACETATE CAOiCl 
(CSarbomethoxyaoetyl chloride) COOCHi 

iiii-c-a 

I 

BJ>.57-B«‘itUniiL (1) 

IiSee ol90 ilhyl {ddanfmnyl)acetaU (3:9240).] 

Note that C is both an acid chloride and an ester; it oompiises the half acid chloride/ 
half methyl ester of malonic add (1 : 0480). 

[For prepn. of C from potasaium salt of methyl hydrogen malonate with SOCh in dry 
ether (68% yield) aee (1).] 

0 on htg. or on repeated diata. or by aetion of qumoline in diy ether at 0” lasea HCl and 
undergaea eandenaatien to methyl 6-methoxy-2,4-diketc>^,MihydropyiBn^-CBiboxy]al9 
[BeO. XVUIi-(540}l, ndla. from CHClji m.p. 148-150'’ |1) cf. (2). 


Bell, n - 582 
ni-(l869) 
Dr- 



m uQtnu (wns b.f. Bsirm at vm swm 


9 bA. iram edier/pBt ilA'i «up^ AHa” UK [Fm 

CiriULaniliiien}.] 

unrepprted* 

«:MM U) StMidingv, Beokar, Ber* H, 1019-1020 (1917). (2) Leuobi, Bir. «, aott (1900). 

(A) 

8:9080 a-HTDROXySTBYL H()GHsCHr-<)^-CO.CGli GiH^A 


TRICHLOROACSTATE 

(2-HydrDxy-2-(tridiloiomethy])-l,3- 

CHr-O OH 

MBl 

dioxolaiie) 

(£-0^00. 

(B) 

B.P. 180-140" at 18 mm. (1) 



89” at 1.76 mm. (2| 

83" at 0.3 mm. (21 

Df - 

- 1.48878(2) 

68* at 0.026 mm. (3) 


1.4778 (8) 


Note that C may react either in the Mter fonn (A) or the dioaolaDe form (B) and doidit* 
less existB as a tautomeric equilibrium of both; in thio equilibrium, however, form (A) 
probably predommatee {2}, but variatioDB in the equilibrium may account for the bboemd 
variation in nS (me above). 

ColorleBB odorlecB oil, spar. sol. aq. ( 2 ). — C on bng etdg. is elaimed ( 2 ) to diapropoi^ 
tionate to ethylene riycid Ua-(trichlaroaoetate) (not, however, otherwiae deoeribod in (be 
literature) and ethylene glycol (1:6465). — C on attempted diatn. at ububI water-pump 
vac. (14-17 mm.) (3| or C in presence of a trace of pyridine (3) decomposea yielding mono- 
meric ethylene glycol carbonate [Deil. XlX- 1001 , m.p. 38", and GHCb (3:5650). 

[For prepn. of G from ethylene glycol (1:64^) with trichloroacetyl chloride (3r542D) 
in 1,4-dioxane coin. (82% yield (2|] or from ethylene oxide (1:6105) with trichloroacetic 
acid (3:1150) (28% yidd baaed on latter (1) (3)) aee indie, refa.] 

C on shaking with aq. and aimultaneoualy titrating with N/IO aq. NaOH hydrofyiei to 
ethylene glycol (1:6465) and trichloroacetic acid (3.1150) as shown by Bap. Eq. of 207.9 
|2| (calod. 207.5). 

[C with diaxomethane (1) best in CCI 4 soln. ( 2 ) gives (yields: 78% | 2 |, 30% (1)) the 
methyl ether conesp. to structure (B), vis., 2-metho]ry-2-(tricbloromethyl)-l,Mioxolaiie, 
pr. this, from ale., m.p. 79-78.5'* |1), 77-78" | 2 | (4), b.p. 114-115" at 12 mm. (4), 112-113* 
at 10 mm. ( 1 ); this product although resistant to saponification by alkalies is hydrolyied 
by dil. adds |4|. ^ Note that the isomerio methyl ether corresponding to atnioture (A), 
vis., A^thoxyethyl trichloroacetate, although not obtainable from C, has neverUMdess 
been prepd. (82% yield |4|) from /S-methoxyethanol (methyl " oelksolve ”) (1:6106 
with trichloroacetyl chloride (3:5420), has quite different physical props., via., m.p. 14.6- 
14.6" |4)j b.p. 02-93" at 10 mm. |4), and is easily hydrolyied (4) on shaking with aq. alone 
to /Hnethos^yethanol (1:6405) and trichloroaoetie acid (3: 1150).^ Note also that the 
first of the above two methyl ethers, i.e., 2-metho3[y-2-(trichloroinethyl)-l,3<diQxo1nne, by 
(rona-esterifioation with alcohols (e.g., E^OH (2), n-ROH (4), n-BuOH | 2 )) can be con- 
verted to its hi^er homolags.] 

C with add chlorideB gives esten corresp. to the acylic structure (A) : e.g., C with AqQ 
(9:7065) gives (71% yield <4)) the mixed ester, ethylene glyod Boetate4riohloiEOaoetate 
(iS'aoetoxyethyl tiicliloroacetate) b.p. 122 " at 11 mm. |4); C with SOCb gives (70% yield 
(4)) /S-di1oroetbyl trichloiwicetate (3:6510). 

I:9lli |1) Mserweb, Hini, Ann. 184, 16-17 (1930). (2) Meerwln, SOnke, J*. praM. Chm, (2) 
117, 296-298, 308-311 (1933). |3) Hibbert. Grieg, Con. /. ReaeonA 4, 361-363 (1931). (4) 
Meenrin, B5nke. Ber. M, 2375-2381 (1931). 





DIVISION C 


UM 


B;B100 d;|i4-CBL0R0>iiJimm CHLOSIDB CiEbOOl B«1L1I-27S 

CHi.C!EC!lI,.CM) Di- 

i i 

B.P. 67-68* It 41 Dill. ID DT ” - 1.2163 HI 

65-67* It 40 mm. |2H3| 

51-53* at II mm. HI HI 
40-41* at 11 mm. {2| 

[For prepn. of C from ^hlorcwi-butyiic acid (3:0035) with SOGI2 (4) |6| (3) (00% yield 
(2|) Bee iDdic. refs.; from n-butyryl chloride (3:7370) with S()2Gl2 + dibeneoyl peroxide 
in GGI4 (55% yield C + 15% cr- (3:5670) and 30% 7 - (3:5070) isomerB |3)) or with Gh 
in GGI4 11| see indie, refs.] 

[C with methyl 7^-tolyl ether (1 : 7495) + AIGU in GSi yicldfi |4) 3- (^chlonHipbutyryl)-4- 
methylphenol (b.p. 167-170” at 20 mm. (4}) which in ale. soln. un addn. of dil. NaiGOi 
loseB HCl yielding 2,6-dimethylchroinanone, m.p. 54-55” (5).] 

C with benaene + AlCli in GS2 yields (6) (by h>iedel-Crafta reactn. of both halogen 
atozoB) |9-phenylbutyrophenone (phenyl /S-phenyl-^-propyl ketone) [Beil. VIl-453], m.p. 
74® (0|. 

C on hydrolysis with aq. yields /S-chloro^utyric acid (3:0035) q.v. (note, however, 
that hydrolysis with alk. will cause loss of HGl and formn. of crotonic aeid (1 : 0425). 

For the anilide, p-toluidide, and other dcrivs. corresp. to C see /i-chlorcHirbutyric acid 
(3:0035). 

(l| Miehaal, Ber. S4, 4052 (1901). (2) Abderhalden. Fleischmiinn, FtTmffnJtffjT 9 tihuJ\g, 
U, 203 (1923); Cmt. 1919. 1 2318; r.A. 23, 1388 (1929). |3| Kharasch. Brown. /. Am. Chem. 
Soc, H, 928 (19M). (4) von Auwera, Ann. 421, 37-39 (1021). |5) von Auwen, fier. 52, 128 

(1919). (6) von Auwen, Muller, J. prakt. Chm. (2) 137, 128 (19331. 


3:9101 ^-CHLORO-ISOBUTYRYL CHLORIDE GAOGls 

CHj— CH — G'^'^ 

(l;i (l)H, dn 

B.P. 171-176* at 761 mm. |D nj? = 1.4546 (2| 

151-156° |2| 

Because of the serious disagreement in b.p. and the lack of data to decide between them, 
C is placed in this division. 

[For prepn. of C from isobutyryl chloride (3:7270) with CI2 in GGI4 soln. (30-40% yield 
C + 60-70% o-isomer (3 : 5385] (1)), with Gh in activating light |3| (6), or with 8O2GI2 + 
dibonsoyl peroxide in GCI4 (80% yield G + 20% u-isomer (3:5385) |2|), see indie, refs.; 
for formn. of C from phosgene (3:5000) + propylene + cat. see |5|.] 

(j as liq. with dehydrohalogenating cat. loses HGl giving |4) o-methacryloyl chloride. 

C with aniline gives |]| (2) /S-chloro-isobutyraziilide, m.p. 109.0-100.5” (2), 104-105” |1|; 
note that the isomeric aKlichloro-isobutyranilide has m.p. 71-71.5” (2), 69-70” |1|. 

t:ilM |l) Michael, Garner, Ber. 34, 4054-4055 (1901). (2) Kharasch, Brown, J. Am. Chem. 
Sac. 93, 925HI29 (1940). (3) Schmidt, Schloffer (to I.G.), Ger. 738,398, July 16, 1943; C.A. 39, 
3902 (1944). |4) I.G., French 873, 389, July 7. 1942; Cml, 1N2, II 2635; not in CJL. (5l Reid 
(to du Font Co.), U.S. 2,028,012. Jan. 14. 1036; Cent. liN, II 866; C.A. 39, 1387 (1936). (6) 
Sehmidt, Schloffer (to LG.). Ger. 738,398, July 15, 1943; C.A. SB, 3992 (1944). 


Beil, n- 295 

Hi- 

II 2 - 


- 1.4565 (31 
1.4511 HI 



125B LIQUIDS (WITH HP. BEFTD. AT HED. PBE88.} StBlIMMiSUR 
8:B1M a,D-DICHL(n0.n;mnuU»BTDB C4H|0C!I| 

(CMtoDaUehyde didiknide; Cl Cl 

a,8-diolilorobutaaftl-l) CHr-i-i-CHO KW*) 

A il 

B.P. 58-80* It M mm. (1) ^ 1.8666 (U - 1.4618 fl) 

48-46* «t IS mm. (2) . 1.8T16 (11 


ColorlMB liq. with odor Buggealing chloral. — C on exponire to light or on diitn. nt ord. 
pnm. tuns brown and deoompooK with evoln. of HCl. — C is insoL aq.; aol. ak., 
CHCl»,orCCl 4 . _ 

(For prepn. of C from crotonalddiyde (1:0150) rrith CU directly at -6* (3) of. (4), or 
in ecu Boln. at 0° (98% yield (1|), or in CHg in freoBing mixt. (2) see indie, refs.] 

C with NaHSOa soln. gives (2) a crystn. addn. compound. 

[C in MeOH contg. 1% HCl gas refluxed 4 hours gives (40% yield (5)) a,j8-diehlor[Hi- 
butyraldehyde dimethylacptal, oil, b.p. 86-90° at 13 mm., » 1.170, « 1.440B |fl); 

note that the presumably corresp. beha\'ior of C with £tOH and the a,/^iohlDr(H»>butynl- 
dehyde diethylacetal are unrepurLod.) 

[C with ethylene gl 3 rcol (1:6465) at 100” for 1 hour even in absence of cat. gives (60.3% 
yield (3)) corresp. cyclic acetal, viz., 2-(a,/94ichlorc>-np-propyl)-l,3-dioxolane, b.p. 100-106^ 
at 13-15 mm. |3|.] 

[C with aq. NaOAc on distn. with steam splits out 1 HCl giving (70-80% yield (6)) 
(1) (3) (7) o-chlorncrotonaldehyde (3:8117), b.p. 147-150” at 760 mm. (3).] 

[6 with EtMgBr in dry ether followed by usual liydrolyHis gives (80% yield (2)) 4,5- 
dichlorohejmnol-S [Beil. I-439|, b.p. 88-93” at 12 mm., Z)i" - 1.1685, nj? - 1.4709 (2^ — 
Similarly, 0 with CaHsMgfir givis (66% yield (2)) a,jIi-dichloro^pn)pyl-phenylK»ffbuiol, 
b.p. 162-168” at 14 mm., />{® = J.2355, n}} = 1.5500 (2).] 

[Note that suitable oxidn. of C would be expected to yield either or both crotonic acid 
dichloride (3:1375), m.p. 63”, or isocrotonic acid dichloride (3:1903), m.p. 78”, but that 
such oxidation has not actually been reported.] 

[Fcir use of C as component of insecticides sec (8).] 

cKifl-Dichlon-n-butynldoiime: oil, not further charorterized (2). 

a,/3-Dichloro-n-butyraldehyde phenylhy dnzone : unreported. |N ote, however, that 

C reacts vigorously with phenylhydrazinc (2).] 

0 a,^-l)icliloro-n-lnityrBldehyde semicarbazone: m.p. 96-97” |2). 

S'.iliS ^1) Moureu, Murat, Tampier, Bvtt. soc. chim. (4) fli, 31-32 (1D211. (2) Helferioh, 

Besler, Ber. 51, 1277-1278 (1924). (3| Hibbert, Houghton, Taylor, J. Am. Chem. Soc. 613 
(1929). (4) Zoiael, Monatah. 7, 300 (1880). (5) NnftaU, Bull. aac. chim. (5) 4, 338 (1937). 
(6) Chattaway, Irving, Outhwaite, J. Chem. Soc. 1883, 994. (7) Chem. Fabrik vorm. Weller^ 
ter-Meer, Ger. 351, 137, April 3, 1922; Cenf. 1933, IV 155; not in C.A. (6) Soc. des Ubums Chim. 
Bhdno-Poulenc, Ger- 528, IM, Juno 26, 1931; Cent. 1931, 11 1910; \C.A. 35, 4653 (1031)]. 

3 ; BIOS MSTHYL d,Z-a,|9-DICHLOROFROPIONATS C 4 H ACls BeiL S.N. 16B 

CHr-CH-COOCHz 

(la in 

B.P. 78-75* It U mm, (1) 

[For prepn. of C from technical methyl acrylate (1:3025) in MeOH soln. below 40^ by 
treatment with Cli (86% yield) see (1).] 





DIVIBKW C 


m 


C w dtotn. with qniudiBe (3), with tfiautlqrliiiiKiie (lit wi& i|«Baldiu (1), grwiih 
other dohydmlwlDeeiietiiig agento Oraoh u NdOOi (3)) W loM HQ imog (78% ]iiM 
|2}lliMtlvl*«hloroBOi7late (3:9096). 

C oa boilg. with 20% HQ hydm^rM (1) yieUlng MeOH (1:0120) and a,iMi(ihlaio* 
pnqnaaiB aeid (3:0865) q.v. 

1:9m (1) Maml, Dk, Cooke, Cowen, J. 4m. Chm. Boe. fl, StM-MOB UBM). (3) Uarvd, 
Cowtii, /. 4m. Ckem. Sue. 91, 3158 (1939). (3) PoDaek (to Fittaborch Plate Glaee ^.), U.8. 
3,245,547, Ame 10, 1041; C.4. H. 6908 (1941); Brit. 536,806, May 28, 1941; C.4. 99, 1614 (1943), 
(4) Banei, Lautb (to BOhm, Heaa Co.), Qer. 648,830, June 23, 1037; Cent. 1997, II 2072. 


8:9108 8,84»CHL0K0D10XA1IE 


0 

HiC"^ '^CHQ 

■^v 


a 


CiHgOtCh 


BbIL SeBe M68 


BeP.lOD-lOr 1(34-26 mm. (1) M,Pe 30’’ (2) 

,97-98" It 20 mm. (2) 28-39" (4) (0) 

88-89" at 18-17 mm. (3) 

88‘ at 16 mm. (4) 

82" at 14 mm. (5) 

C u theoretically capable of existing in ds and tram fomu; collateral evidence exists 
that both may actually be present, but they have not yet been isolated as such. 

Although comml. C is liq. extremely pure samples may, after inoculation (9), be obtd. 
in myat. form. 

[For prepn. of C from l,44lioxane (1 :6400) by actn. of Gh at 90" in presence of catalyst 
su^ aa SnCh or Is (90.6% yield (6|), or with Cls at 90" for 16 hra. without catalyst (61% 
yield (4)), see (6) (4) (7|.] 

[For studies of further chlorination of C see (3) (8); for studies of reaction of C with 
alcohols and phenols see |5| (9) |2| (10) (11) (17);Jor studim of reaction of C with H.MgX 
cpds. see (12) (13) (4) (14) (15|; for reaction of C with Mg + h yielding dioxadiene see 
116).] 

C on boiling with aq. for 10 min. gives clear soln. containing hydrolysia products, vis., 
ethylene glycol (1:6465) and glyoxal. After cooling, making alk., and shal^g with BaCl 
the former can be converted to ethylene glycol dibensoate (1:2293), extracted with ether, 
recrystd. from MeOH, m.p. 73" (70-72" (3)); another portion of the aq. soln. of hydrolysis 
preducts gLves on treatment with p-nitrophenylhydrasine hydrochloride a 97% yield of 
glyoxal-p-nitrophenylosasone, yel. cryst., m.p. 306" (310") (3). 

1:9116 11) MMard, J. ehim. phpa. 83, 627 (1936). (2) Baker, ahaonon, /. Chem. Soe. INI, 1598. 
(3) Butler, Cretoher, /. Am. Chem. Sac, 64, 2087-2888 (1932). (4) Summerbril, Bauer, /. Am. 
Chm, Soe. 67, 2365 (1935). (5) Bdeseken, Tellegen, Henriquea, Rec, trav. c^im. 68, 909-914 
(1931). (6) Eucera, Carpenter, J. Am. Chm. Soc, 67, 2346-2347 (1035). (7) Lintner, Boheuer- 
man (to I.G.), Ger. 705,435, March 20. 1941; C.A. M, 1955 (1942); Ger. 717,953, Feb. 12, 1942; 
C.A. N, 2350 (1044). (8) BOeaekeii. TeUegen, Henriqusi, /.Am. Chan. Soc. 66, 1284-1268 (1933). 
(9) BOeeeken, Tellegen, Maltha, Rec. trm. chim. 68. 1007-1072 (1933). (10) BOeseken, TeUegen. 
Flusie. Rec. trav. ehirn. 57, 73-78 (1038). 

(11) Tellegen, Rec. trav. chm. 67, 667-672 (1038). (12) SummerbeU, Christ, /. Am. CAem. 
Sm. 64, 3777-3778 (1932). (13) Christ, SummerbeU, /. Am. Chm. Soe. 61. 4647-4648 (1033). 
(14) Suamerbell. Bauer, /. Am. Chm. Soc. 66, 769-761 (1936). (15) Bummerbdl, Umhoefer, 
/, Am. Chm, Soc. €1. ^16-3019 (1939). (10) Bummerbril, Unhoefer. /. Am. Chm, Soc, 81, 
8020^22 (1939). (17) MoNeUy, Schmitt (to Eastman Kodak Go.), U.S. 2,069,962, Feb. 9. 
1987; Cent. 1N7, 1 4056. (18) Bitler, NiehoU (to Kay^riea ChemioalB, Inc.), U.S. 8,827,866, 
Aug. 24, 1943; C.A. 68 , 762 (1944). 



^ae XPODIDS (WITH B.P. BIEPTD. AT SS3). FBSIB8,) ArWtOMfMAi 


S:MW7 A4m»KianianDlCHZ«KOACBTAtB (A)Baa.&H.«W 

(^H^ritwq^^( dtehl< l re Ml ^ ^llylHlMtoB^ 0) BtlL &H. M0t 


HOCH|iCHiiO«GO«CHCli 


(A) 

B.P.lOe* ■t0.0liiniL(l)(8| 
n* at Maim. (2) 
U-KS°at as mm. (2) 


CHr-<\>OH 

CHj-CK^HCl, 

(B) 

i)f°1.438(2) I# -1.4780 ai 
1.489 (2) 

>€• 1.4748 (S) 
rS - 1.4734B (2) 
1.47888 (8) 


Nota that 6 m^ react either in the acyclic eeter form (A) or the dioadane form (B) 
and doubtlfiBB exiatB aa a tautomeric equilibrium of both; in sudi an equilibrium, however^ 
form (A) greatly piedominateB (2); but variations may account for the variation in oonstaota 
(ace above). 

ColorleBB oil, spar. aoL aq. — C on long stdg. is claimed <2) to disproportionate to ethyleno 
^ycol bu-(dichloroaoetate) (not, however, further deecribed in the literature) and ethylene 
glycol (1:6465). 

[For prepn. of 6 from ethylene jdycol (1:6465) with dichloroacetyl chloride (3:5290) 
in l,4rdio]Eane soln. (75% yield (2)) or from ethylene oxide (1:6106) with dichloroaoetio 
add (3:6208) (yields: 34% (2), 15% (11) see indie, refs.] 

C on shaking with aq. and simultaneously titrating with JV/10 aq. NaOH hydrolyies 
to ethylene glycol (1:6465) and didhloroaoetic acid (3:6208) as shown by Sap. £q. of 
170.8 (2) (calod. 173). 

[C with diaiomethane gives not only the methyl ethers of both forms (A) and (B) but 
also other unexpected products including ethylene ^ycol (1 : 6465), ethylene (^yool dimethyl 
ether (1:6141), methyl dichloroaoetate (3:5655), etc Note that the methyl ether ef 
structure (B), vis., 2-methoxy-2-(dichloromethyl)-l,3-dioxolane, has b.p 91-02.5* at 
0 mm. (2), of* » 1.387 (21, ito * 1.47032, and is stable to aq. alk.; that oorresp. to the 
acyclic structure (A), via., ^-methoxyethyl diohloroacetate (methyl-'' colloBolve ” dichloro- 
acetate), best prepaid (100% yield (21) from /^-methox^’ethanol (1:6405) with diebluro- 
Bcetyl chloride (3:5290) in CHCla), has b.p. 55-56° at 0 5 mm. (2), = 1.309 (2), 

nff - 1.45157 (21.1 


1:9197 (1) Allan, Hibbert, J. Am. Chrni. Soc, 59 , 1399 C1934). (2) Mearwain. Sonke, J. praU 
Chem. (2) 117 , 298-301. 311-316 (1033). (3) Hibbart, Greig, Can. /. RuHorch 4 , 262 (1031). 


3;B1O0 if-CHLORO-n-BUTyRALDBHYDB ^ C4H7OCI Bail S.N, B 7 
(2-Chlorobutanal-l) CH3.CHa.CH.GHO 


No leeord of this oompound ean be found in the literature. However, for the iaomerie 
PHshloifMipbutynildehyde (3:9110), T-chlonMi^rntyraldehyde (3:0111), and oHshlonn 
iaobutynaldehTile (3:7235) aee indie, refs. 





D1VI8I0N 0 


m 


S:9U0 ^-CHUntO-n-BOrntAlDraYDE OiHtOCa BdLI- 

(843danibntualrl) CHi.CH.CHi.GHO Ii— 

HI 

liSee dto the irimer qf C (3:2050).] 

Sp«r. Bol. aq. but muc. with org. flolvents. 

(Fur prapn. of C from crotonaldehydc (1:0150) with 1 mole HCl in ether (50% yield) 
see (ll.j 

C ia difficult to prcaerve because of rapid polymerisation to its trimer, pannMilonMt" 
butyialdehyde (3:2050), m.p. 90-97“. [The product supposed by |2) to have been C was 
actually (1) this trimer.j 

[C with 3 moles acetaldehyde (1:0100) in the cold gives (53% yield |1|) 2,4-dimethyl- 
f^(i8Hihlor(Hi-propyl)trioxsjie-l,3,5 [Beil. S.N. 2952], b.p. 83-85“ at 13 mm., = 1.0937, 
- 1.4373 (1)1 

[C with excess EtMgBr yields (1) 5-chlorohexano1-3 [Beil. It- (438)]' b.p. 78-79“ at 13 
mm., DY ^ 1.0012, fiD - 1.4433 |1|, together with other products.] 

C with methylhydrazine in dry ether yields (3) 1,5-dimethylpyrasoline, b.p. 124-132“ 
(picrate, m.p. 112-113° (3|). 

(1) Hdferioh, Besler. Ber. 87, 1280 (1924). (2) Eeku16. Ann. M, 100-102 (1872). 
(3} von Auwers, Heimke, Ann. 458, 204 (1927). 


8:9111 T-CHLORO-n-BUTYRALDEHTDE C 4 H 7 OCI Bell. S.N. 87 

(4-Chlorobutiuial-l) CH|.CHs.CHi.CHO 

k 

EP. 50-51’ It U moL (1) Dfii' = 1.107 (1) - 1.44609 (1) 

[For prepn. of C from 5-GhloropentBne(Bol-l,5 (1| by oxidn. with Pb(OAc )4 sue lU’l 
C polymezises readily on htg. (1). 

O 7 -Chloro-n-butynidoxime: m.p. 74.5“ (1). 

(D 7 -Chloro^-but 7 raldeh 7 de^-aitrophenylhydnzime:m.p. 110° (l|. 

O 7 -Cliloro-n-butynidehyde 8,4-diffitrophenylhydrazone: m.p. 134-135” (1|. 

1:011 fl) Paul. CompU rend. 215, 303-305 (1942); C.A. 38, 4907 (1944). 


3:9112 d-CHLORO-lSOBUTYRALBEHyDE 
(3-(]hloro-2-mBthylpropaQal-l) 

CHz' 

(is 


CH, CiHTOa 
r-<!)H-CHO 


BbU. S.If. 87 


No physical constants for C are recorded. 

[For prepn. of C from 3-chlfiri)-2-methylprDpBD-2-olrl (3:8340) by treatment with acids 
saspedMaeB (1|.] 

No other reeord of C appears in the literature. 


I:|1U (l| N. V. de Bataafsohe Petroleum MaatwhappiJ. IVanoh 703,280, April 26, 1034; Cmt. 
im n 1631; [C.A. 38, 5077 (1934)]. 



U59 LIQDIDB (WITH B.P. JtEPTD. AT RED. PRSSS.) a:«US4t«UA 

S:WU 4 ^<CBLOROBUTBN- 8 -<Xrl CUBiOQ Bail 8 J. SI 

Bt(Xai-€H-C% 

/a diH 

BA eH.A-VO.O’ tt 80 mm. (U (2) nff . imU |1> 12) 

e&A^7.0’ It 80 mm. (3) 

[iSee also l-cft<orofru{enp3^I-2 (3:6110).] 

[For pnpn. of C fnm 3,4-epoxybutene-l (1) |2) with oime. HQ (2 mol») in othnr below 
5* (01 % yield (2)) or with gold cono. HCl (30% yield (3|) see indie, refe.; note that by 
theee methods C is aooompaiued by s small amt. (2% (2)) of 4-chIorobuten^>l (l>ehlonH 
bttten-2«l-4) (3:9114).] 

6 with Bia gives (3) 2«hlaro^,4-dibromobatanol-l, b.p. 133.5-135.6° at 10 mm. (3). 

C with KOH (3) loses HCl, ring-closing to 3,4-epoxybutene-l, b.p. 67° at 750 mm. (3), 
6S.0-65A° at 730 mm. (2); Df = 0.8745 (2) (3); = 1.4170 (2) ef. (3). 

[For study of hydrolysis of C with aq. NaOH see |1).] 

8-Methoxybuten-3-ol-l (6 methyl ether) : b.p. 70° at 50 mm. |2); n" = 1 A2W (2) : 

eornsp. 3,5-dinitrobeneoate, m.p. 68-71° (2). [From C with MeOH/NaOlle n- 
fluxed 30 min. (52% yield (2)).] 

l-Chlarabuten-O-'yl-l acetate: b.p. 79.5n80° at 30 mm. |3|. [Note that with KOH 

this prod, loses AeOH, ling-eloeing (3) to 3,4 epoxybutene-1 (above).] 

l-Chlorobuten-8-yl-l 8,6-dinitrabeazoate: m.p. 65.6° u.e. (2). [Note that this 

prod, depresses m.p. of eotresp. deriv. (m.p. 61 .5-^.5° u.o.) from l-chlorabuten-3-ol-2 
(3:8110).] 

1:8111 (1) Kadnsch, J. Am. CKaa. Sac. «, 4«-4S (1M6). |2) EadMoh, J. Am. Cham. Sae. IB, 
41-45 (1946). (3) Petrov, J. Gen. Chem, {U.SJS.H.)11, 9B1-9B5 (1941); C.A. 17, 1699 (1948). 


3:9114 4-CHLOROBDTBN-2-OL-1 CsHvOa BeU. KH.IUf 

(l-ChlorobuteD-2-ol-4) CHi — Cl^CH — CH| 

a OH 

BA 67-69° at 4-6 mm. (2) - 1.4799 (1) 

64-65° at 8 mm. (2) 

54rA5°at amm. (1| -1.4845(2) 

[For form, of C in small amount (18.6% yield (2)) from 3,4-epoxybutene-l mth HCl see 
(1 ) (2); note that the mHin product of this reaction is 2-cblarobuten-3-ol-l (3:9113) (1) (2).] 
[For study of hydrolysis of C with aq. or aq. NaOH see (2).] 

4-Chlonbuten-a-yl-l S,6-dinitrobeuoate: unreported. 

ID 4-ChlorDbnten-2-yl-l Af-(a-naphthyl)caibamate: m.p. 88-89° (1). 

S:M14 (1) Kadesch, J. Am. Chem. Sae. 68, 46 (1946). ( 2 ) Kadaseh, J. Am. Clsm. Sae. 86, 
46-46 (1946). 


3:9115 d,l-8-CHLOIlOB1)TEN-8-OL-2 Cl OH C 1 H 7 OCI 

CH^si— dj-CHi 

ll 


BalLBJI. 95 


- 1.U8B (1) - L4IBM (1) 


BA. 58-57° at 19 mm. (1) 
67-68° at 19 mm. |1) 





DIVIBION G 


m 


‘ IFdrimpa. of Olhn either the ]ow4)oyg^ (3;£300)iirU^t4Milgi (l:C613)iteneiNtteia 
4)f l,Mkhiiinibatan»3 (toBSther with 2K>hlorobateii»'24l-l (3:8240)) by hydrolyeiB witii 
2 pt). aq. + 1 mole CaCQi for 4 bra. at 70* aee (1); note that C ia fonaed by virtue of aOylie 
tnwpoHtion during the pnoeei and that Cent, and C.ri. do not agree on the boilg. pt 
(orig. iauoHBible). 


10 lrChlenbiitBn4-yl>l Af-(a4aphi]iyl)cailMaiate: in.p. 02-02.5’ (1). 

a;MU (1) Tiahdienko, /. Om. Chm. (U.3JS.S.) 1, S6B-883 (1037): CnU. UK. 11 871; C.ri. 01. 
07M (1087). 


8:8180 d;i-a-(moKO-ii;Birmic Acm (iiHiOkCi Ban. n -970 

CHt-GBi.CH.OOOH lli-(193) 

IIr(»fia) 

B.P. 108 . 8 * at M mm. (1) Ai* - 1-1788 (13) - 1.4411 (13) 

101.S5” at 16 mm* (2) 

Viflfioufl liq.; apar. aol. oold aq.; eas. aoL hot aq. 

IFor prepn, of C from diethyl ff-ethyl-oHdiloromalonate by hydrolyaia and aubaequent 
htg. of the resultant a-ethyl-^hldromalonic add (90% yield (1)) |2| see indie. lefs.; from 
n4iutyric add (1:1035} with SQ 2 CI] + acetyl chloride (3:7065) (3| or with SO^Ch + 
dibenioyl peroxidB in GGI 4 (10% C + 45% ^ (3:0035) and 45% t- (3:0020) isomers) aee 
(4); from n4)utyric add with Clj and suitable eat. see (5); from ar-dUoro*«4)Utyiyl chloride 
(3:5570) by hydrolysis with aq. see (7).] 

C with (1) yields a-chlonHi4iutyryl chloride (3;5570)| b.p, 120-132”. 

[C (in the form of GaAi) on cat. hydrogenation with Pd/BaS 04 in aq. ale. is completely 
oonwted (6) to n-butyric acid; C itself is only partially (6) reduced.] 

[For study of rate of hydrolysis of the halogen in NaS by aq. at 70° see (S).] 

Methyl (f,f-a-chloio-n-butynte: b.p. 145-146° at 756 mm. (See 3:8103.) 

Ethyl tf,f-a-€hloro-n-hutyrate: b.p. 163-164° at 760 mm. (See 3:8307.) For 

Study of rate of esterification of C with BtOH see (9),] 

0 d|f-a-Chloro-n-butyraiiiide; cryst. from GsHa, m,p. 81° (10), 78.4-78.9° (11). [From 
m^yl Mhloro-n-butyrate (3:8103) with cone. aq. NH 4 OH (60% yield (10)).] 

0 d,l-a-Ctaloro-n-butyTaiiilide: m.p. not reported. [From cr-chlortKi-butyryl chloride 
(3:5570) with aniline (1).] 

0 d,f-a-ciiloro-n-butyro-^-toluidide: m.p. 98° (12). 

l:tlM (1) Blaise, BvU. boc , ehim. (4) 16, 666 (1914). |2| aoves. Ann. 816. 357-358 (1901). 
(3) Blank, Gar. 157,816, Jan. 18, 1905; Cent, tm, 1 414. |4) Kharasoh, Brown, /. Am, Chm. 
See. 16, 925-029 (1940). (5) Baas (to Dow Cham. Co.), U.S. 2,010,665, Aug. 6, 1935; Cenl. 
IIM, I 880; C.A. 61. 6608 (1935). (0) Pad, Sohiedewi'ts, Ber. 66, 1937-1936 (1929). (7) 
Markownikow, Ann. U6, 241 (1870). (8) Simpaon. J. Am. Chm. Soe. 46, 670 (1918). (9) 
Liehty. Ann. 119, 372 (1001). (10) Da Booseie, Bull. nc. chim. Bdo- 66, 44r45 (1923). 

( 11 ) VandawijBr, BvU. soe. eAtin. B^, 46, 255 (1936). (12) Wolffenat^, Rdle, Bar, 41, 736 
(1908). (13) Sdijanberg. Z. phynk. Chm. Af176, 231 (1035). 


d^-d-CHLORO-n-BUTYRICAClD G 4 HAGI B6U.n.877 

GH 1 -CH.CH 1 .COOH ni-(123) 

^ llr(2«8) 

B.P. lie* It 28 mm. ILP. le-lOJI* Af - L18B8 

5 m 3 : 0035 . Amnmi: 5 oKdi. 


- 1.4491 


an UQuiDB (wn!H.BJ. aispiD. at bed, fbebb.) a«ti«Ma«ua 

r-CHLOEO-nJJl/riKlC ACID G^lQlQ 

C^C H |iCHjpOOQH 

d, lli>(U8} 

&p.iae*aaBflk iLP.ie* iS-i.wu 

Bit &:0Q20. Dkiikn A: BciBdt. 


o-CBLOBO-ISOBDmiC ACID CHi CiBiOaCl 

CHr-i>-OOOH 

BA IIB* ft n mm. 1I.F. ai" 

iSw 3:0286. Duitm A: Bi^di. 


B*lLn>«M 

Bi- 

Bi- 


3: BUS /)'CHL0R04S0BTITySIC ACD) C^tO^ BdLS.K.l«S 

CHi-CH-COOH 

is ist 

BAiaS-iaa'itUmm. ( 1 ) 

[For prepo. of C from isobutyrio add (1 : 1030) with Ch in prea. of 8 (2) (3) or in activBtiiig 
light (1) (note that some o-diloro-iBobutyric add (3:0235) is alao formed) see indio. nfa.; 
for pr^n. of C from iaobutyiic add (1 : 1030) with SQiCla in pieBenae of dibenaoyl peroxide 
in ecu Boln. (85% yield C + 15% o-iaomer) aee (4}.] 

C ahould by conventional means such as SOCU, etc., be convertible to the oorreep. /K- 
chloroisobutyryl chloride (3:9101), but no record of such transformation appeaia in the 
literature, t^ expected product having been prepd. by indirect means. 

Methyl /S-chloroiBobutyiate: b.p. 151-155” at 750 mm., 85-90” at 60 mm., D\l 

m 1.1101 nt; « 1.4297 (1|. [From C in MeOH with HiBOi in 70% 3 ^ 1 d ^1 ef. {3); 
note that this prod, on htg. with quinoline ( 1 } or passing over hot silica gel {3| losei 
HCl giving (87% yield ( 1 )) methyl methacrylate.] 

Ethyl ^-chlondBobutyfite: b.p. 56-58” at 10 mm. (5). [From ethyl ^liydraiy- 

isobutyrate with PCU in diy ether (40% yield (5)).] 

/l-Chloroiaobtttyramide: unreported. 

d-ChlomiBobutyrBnllide: m.p. 109.0-109.5” f4), 104^105” ( 6 ). 

d-CliloroiBobutyT-p4Qluidide; unreported. 

I;im ID Zal'b'nd, Markov. /. Applied Chm {U.S.S.R.) 10, 1042-1044 (1937); Cent. IMS, |I 
2421; C.A. M, 1662 (1938); note that in C.A. reference isobutyric add has bem erroneoiiily 
nudared ae '* laodMo add " and chlordsobutyric add aa " chloroieooldD acid " throughout* 
|2} Loder. Bin (to du Font Co.), U.8. 2,043.670, Juno 9, 1936; Cent, 1116, II 2220; C.d. SI, 5240 
(1936). (3) Loder (to du Pont Co.), Brit. 428,223, June 6, 1935; Cent. UM, 1 179; C.i. IS, 
6607 (1035). |4) KharaBoh. Brown, J. Am, Chem. Soc. IS, 025-929 (1940). (5) Bydun. /. 
CAem. Sac, UM, 1448. |6) MiQhael, Gamer, Ber, 14, 4054-4056 (1001). 

8:0140 ^-METHOXTBTHnrCHLOROFORMATB C 4 H 7 O 1 GI BdLS.n.l99 
(Methyl " oeUaeolve ” ehlomformate; GH8.0.CH|.GHs.O.OO.Cl 
(Mnethoxyethyl chlorocarbonate) 


&P.U.ritl8miiL (1) 


> L1B05 lU nS - 1414» 0) 



S«n40-S:gt80 


DIVIBION C 


ua 


ColoilHilki. iiMoL aq. 

[Forpnpn. (B3% yield <1)) fram ^ethoxysthanol ^nethyl "celloMilve") (1:6106) + 
phiagme (3:5000) aee |1|.| 

0 d-ltellMiyell^ nifMinite: bom C + >q. NH4OH in poor yield (13.3% (1)); m.p. 
46.3* (1). 

I:MII (1) Aehbuin, Collett, Luidl, 1. An. Chm. Sae. 1^ 3938-2031 (1988}. 


8:0146 l>d)lCHLOROBDTAlTOL-l 


GHr- 


BJ.O»-04*etlOi 


(II 


H 

-i 


GiHflOClx 

CHi 


(!a difl da 

> 1.2870 (1) 


BeU. 1-373 
Ii- 


tS • 1.4768 (1| 
ni; - 1.4790 (1) 


[Far prepn. of G from 3-chlaro-l,2-6poxybutane (o-chloroethylethylene oxide) or from 
l-ehlor^i3-epo3Qrbutane (a-(chkiromeihyl)-a'-methy]ethylene oxide) by addn. of HGl 
see (1); for possibly umilar processes cf. (2).] 

C on oxidn. gives |1) l,3-diclilorobutanoiie-2 (3;5{XX)). 


l,8-DiG]iliiro->iec.-butyl acetate: b.p. 82.&-A?.5° at 10 mm., LiP » 1.2185, » 

1.2229; n? = 1.4530, n}f ^ 1.4550 (1). 

(1| Feirov, /. Am. Chm. iU.S.S.R.) 11, 713-721 (1941); Cent. 1948, 1 2867; C.A. SI, 
404 (1942). |2| Zikes, Manateh. I, 348-<155 (1885). 


3:9150 a,^'-DICHLORODIBTHyL ETHER 
(o-Ghloroetliyl-^hloroethyl ether) 


G1 GiHgOGl] 



Gl.GIlz.CH2 


/ 


BelLI — 
li- 

6-(874) 


BJ. 66^57" It 17 nun. (1) 
81” BtlOmin. (2) 


1^ = 1.1867 (2) iS -1.4473(2) 

D[l = 1.1823 (I) n}J-* - 1.4407 (1) 


ColorleBB liq. fumg. in air and decomposing on distn. at ord. press. (1). 

[For prepn. (60% yield (2)) from ethylene chlornhydrin (3:5552) + acsetaldehyde 
(1 : 0100) |2| or paraldehyde (1 : 0170) (1 ) + dry HGl see (1 1 |2).| 

C rapidly dis. in cold aq. yielding by hydrolysis j9-chloroethanol (3:5552), acetaldehyde 
(1:0100), and HC1|1). 

1:9111 (l) Grignard, Punly, BvU. soc. ehim. (4) 31, 064r-985 (1922). (2) Lmgo, Hsnie, J. Am. 
Chem. Sac. II, 1574-1575 (193UJ. 


StOieO S-GHLOROBUTAROL-l H G4H0OG BdL SH. 34 

(MhloiiMi4)utyl alcohol) ^ 

CH1.GH1.C.CH1OH 


B.P. 74-73" at 86 moL | 1 ) 2 ^ - 1.068 ( 1 ) » 1.4410 ( 1 ) 

(For prepn. of C (83% yield (1|) by saponification of the ooiTeBp. trichlorDaoetate obtd. 
by ehlorination of nrbutyl triehloroaoetate (3:6315) see (1).| 



UBS UQOIDS (WITH B.P. BJEPrD. AT &ED. FBESa) 8)M8»4t«i9»: 


Oiritli BCKai + pjiidinejiTeB (1) l,24idikinil)iitaM (8:7e80}, SZT, ijf « 1400 
(11^ 

j|4:taloro^-liutyl icetite: unreported. 

^-Chloro-n-bo^l benio^tes unreported. 

^-Chldro-n-bu^ ^-altrobenzotte: unreported. 

— |S-Chloro-n-buQrl 8,6-dinitrobauoite: unreported. 

(Q /9-Ghloni-n-btttyl JV-^enykarbamate: m.p. 52.5-^.5^ |1|. 
2-(iy-PhtbaBmino)butMiai-l; unieported. 

S:I1IB (1) Waddle, Adkina, J. Am. Chm, 5oc. i!, 3363 (163B). 


3:9165 8 -CHLOROBUTAnOL-l 

(r-Chloro^npbutyl alcohol) 


H G 4 H 1 OCI 

CH* — (!) — CH|. CH|OH 

k 


BalLSJI.M 


B.P. 67-68** It II mm. (1) « 1.06218 (1| n? « 1.44464 (1) 

61° It 10 mm. (2) 


C on distn, at atm. presa. or on htg. with quinoline loaes HCl and yieldi erotonyl ale. 
CH 8 .CH=CH.CH 20 H, b.p. 120 - 121 ° at 755 mm., = 0.85306, nj? - 1.42976 (JV- 
phenylcarbamate, m.p. 79.4-80°) (1). 

[Forprepn. of C from butanediol-1,3 (1:6482) 4 HCl see (1) (3); from Y<ehlonHirbutyl 
butyrate by hydrol. ^ith HCl nee (2); from CsHs + 30% CHsO + HCl at 50" aee (4).] 

[0 over AI 2 O 3 at 250° gives (3) butadiene-1,3.] 


7 -Cliloni-n-butyl acetate: unrcported. 

7 -Chloro-n-butyl benzoate: unreported. 

7 -Chloro-n-bu^l p-nitrobenzoite: unreported. 

7 -CUoni-n-butyl Spl-dinitrubenzoate: unreported. 

7 -Chloro-n-btttyl AT-phenylcaTbamate: unrcported. 

8 -(lV-Fhtfailimmo)butanol-l: unreportcd. 

IrlllS ID Verhukt, BuU. aoe, chim. Belg. 49i 85-90 (1931). (2) Heyw (to I.G.), Ger. 624.435, 
May 7, 1931; Cm(. INI, II 767. (3) Runae, MiiUer-CiinTadi (to I.G.), Ger. 578,038, June 12, 
1933; Cmi. 1N8, II 935. (4) I.G., Brit. 465,467, June 3, 1937; Cml, IHT, 11 1445. 


3:9170 4-CHLOROBUTAKOL-l CiHgOQ Bell. I — 

(fi-Chloro-n-butyl alcohol; ClCHs.CHa.CHj.CH*.OH 
tetramethylene chlorohydrin) l 2 -( 39 B) 


B.P. 84-85° at 16 mm. (1| 

86 ° at ISjum. ( 2 ) 
81-82° at 14 mm. (3) (4) 
72-75° at 10 mm. (5) 
70-71° at Tumi. (4| 
64-65° at 8 mm. ( 6 ) 

57° at 0.6 mm. (7) 


« 1.125 (5) 

= 1.0883 (U 
1.0867 ( 8 ) 


n!f « 1.4551 16) 
- 1.4518 ID 
1.4520 (8) 


Colorleu hq. ^ On distn. above 16 mm. splits off HCl (1) |3) yidding tetrahydrofuran, 
b.p. 63° 

[For prepn. from tetrahydrofuran [Beil. XVll-lO] by actn. of HCl gu (yield; 54n67% 





mmmo 


m 


(B) W |B» MB <8) W (B); Cnte titnaBMhylaie gfaMol (1:I6M) with SOOi + ivriiBiH 
(47% jieU (1)) or fliCb (2) aw (1| |3); fnan l-aUantHilifl BoetMe by algohobili witli 
MaCffi (B0% yidd) aw (fl); tea mfg. from etiiylene inide + CJV3 + AlCb (or utlw 
OHtalyitB) MB (B).] 

C ^ moln) tnated with FBri (1 mole) givBe (96% yidd (3)) tatninetliyleu ebknh 
bromide, b.p. 175-176'’, - 1.4SB, tiS - 1-4BB6 (3). (For itudy of reaotia& of C with 

H^r eee (7)>] 

' — l-ChignHi4ni^ ecelete: oil, b.p. 92-63* at 22 mm. fB|, 62-64* at 22 mm. (10); 
- 1.0805 (6); iiD ~ 1.43439 (6). ^^om tetiBbydrtfurao [BeiL XVII-10] with 
AeQ (6) u diieoted d, (10) or wiA AeOH + Hd + cat. (11).] 

f-ChlMD-n-lni^l bcBieate: oil, b.p. 140-142.6° at 4 mm., Dj" - 1.1429, ns ■■ 
1.62028 (6). (IVom tetiahydrofuna [BdL XVIl-10] with beuoyl diloide + ZnGli 
(64A%yie1d(6)).] 

i-CUoro-n-butjl p4iitnbiozoate: oil, b.p. 205-200* at 7 mm. (12). [IVom tetris 

bydrofunn [BdL XVIl-10] with iHiitrobenioyl chloride + SnCli (12).| 
4-CblanHi-butyl 8,B-duilttobeaioate: imnported. 
j-Chlnrabutyl JV-phanylcarbamate: cryat. from pat. etL (1); m.p. 64* (1), 64-55* 
(5). 

ID i-Clilaiobatyl J7-(a-iuphdiyl)caibBiiiate: cqnt from pet eth. (1); m.p. 69-70* (1), 
66’ (3), 66° (2). 

I:tl76 (1) Eitaar, Richter, J, Am. Chem. Bee. 61, 2605-2606 (1929). (2) Bennett, H eatheoat 

J. Chm. Bee. UU, 272. (3) Stan, Biaon, J. Am. Chem. See. M, 1SB6-1S06 (1934). (4) ateir, 
Bixon, Oiv. Avn<^. ColL VoL 2 (let ad.), 671-572 (1943). (6) Waddle, AdUna, J. Am. CAem, 
800.61,3363 (1939). (6) aoke, Pasim, /.Am. Chem. doe. 11, 2607-2660 (1939). (7) Bennett, 
R^nolda, /. Chem. 8oe. UU, 139. (8) Ynr'ev, Minaeher, Samiualnya, J. Cen.Chem. ( U.S.S.Il.) 
6 , 1710-1716 (1939) ; C.A. 34, 3731 (1940). (9) I.Q., Brit. 354,992, Sept. 10, 1931; Cent. lOU, 
B 3645. (10) Manehan, Schmidt (to I.G.), Oar. 786A2B, May 0, 1943; CAl. 18. 2906 (1944): UB. 
2^14,444, March 23, 1943; C.A. 17, 5078 (1948). 

(11) Saidenfaden, Broker (to I.Q.), Ger. 735A88, Aug. 13, 1942; C.A. «7, 5985 (1943). (12) 
Smomonakii, Gold'farb, /. Gen. Chem. (C.8AI.Ad 16, 1118-1119 (1940): C.A. U, 4011 (1941). 


8:B175 d,I-4-(mOROBirrAlTOL4 
(l-Chlambutanol-S) 


RP. 70*atl3i 


dCHitCElf-^/— GB| 


H CiHtOa Bdi.l — 

Ii.(188) 


( 1 ) 


(For prepn. from 34hloropi«q>BDaI-l (/tohloropropioiialdehyde) (3:5676) + GHaMgl 
aae (1) (2).] 

[4.Fhthalimidobutii]iol-2, cryat. from pet. eth., m.p. 47-48°, although nerar recorded 
by leaeta. of C with K phthalimide, haa been prepd. indirectly (3).] 

liWi (1) Foumaan, Ramait-Lucaa, BuB. eee. ehtm. (4) 15, 367 (1919). (2) Baekar, BOt Bae- 
hwa. ahim, 51^ 09-70 (1935). (3) Bobinaon, Suginoina, /. Chem. See. im, 308. 


8 j 8180 8-CHLORO-S-HBTHILFROPAirOU GaHaOd BalLSjr.84 



oy m 1,088 (1) 


B,P.7»-78*atBlfflm. (1) 


ifg m LA480 (1) 



m usfimmtaB;p,wmt>iAT9ssD.ma6.) tmmsfttm 

{F«r i«««. (n% Tidd (1)) vk hjdNlsidi of Oia tamp. ^ 

aUtiiiiitiiiB of aobiitjl tiU^^ mi 

9 /MadofO-at-odlg^lHi-pnpyl AT-flm^caliuuUB: m.p. flSJS-M* (1). 
liltti (1) WadiBa, AdUu, J. Am. Chm. Jm. 0, 3808 (INO). 

810185 l-(d-CBLOROBTHOrr)ETHA]IOM CiHAd BdLI-4B7 
CDiBthjdene glyool ohlonhydrin; CHr-OH|— 0— GBr-GEIiOH U— 

elJiylBiiB giTool mono-d-oUa^ I li-(519} 

eUier; 0-cbkiroeth]rl 54iydiiHyethyl ^ 
etbei; (^anHf-lqrdraqrdieUvl ether) 

KP. 1B0-185‘ (1) 

90-100° at U mm. |2) 

98-90° atUmm. |3| 

Cdwleae mobile highly refractive liq. — Very idL eq. but can be ealted out by 
of KiCO|. — MiK< with dc. or ether. [For study of toncity see (11).) 

{For prepn. of C from ethylene ehlorohydrin (3:5662) with ethylene oxide (1 ;0l05) «t 
140° (4) in pres, of SnCU, AlCli, etc. (2), or acidified hydroailicate eat. (3), or eonc. H|80li 
(30-35% yield (5)) (together with numerous other proda.), or with ethylene glycol (1:0465) 
+ HCl gae aa directed (1) see indie, refs.; for prepn. from ethylene oxide (1:6105) aatd. 
with HCl gae see (4); for fonnn. of C during extradn. of lignin from pine wood by «"«*"* 
of ethylene ehlorohydrin HCl see (6).] 

[For use of quat salts obtd. from C by treatment with oleic acid followed by pyridine 
or from C with tHtetadeeylamine followed by pyridine and chloroaeetjc add see (7); for 
use of C as rat poiaon see (8).] 

|C with hot aq. alk. ling^osee with loss of HQ giving (90-05% yield (9)) l,4H]iosaae 
(1:6400).] 

|C (1 mole) with MeiNH (3 moles) in CfHa in s-t at 120* for 8 hn. gives (7S%yidd (&}) 
2.^1^1imethylaminoethoxy)elhanal-l, b.p. 95° at 16 mm. (fi.pinrolooat^ m.pb 110*; 
fi.nHiitiobenioBte.HQ, in,p. 142°) (6).] 

8-(fi-Chloroethoiy)eth^ acetate; oil, b.p. 94rB5” at 11 mm. (6). 

— 8-(d-ClilDtoothoxy)ethyl ^tdaeBeaulfonate: oil; oonsts. not reported. (From 
C (1 mote)jnth p-toluenesulfonyl chloride (0.76 mole) at 142° for 10 hri. (yield 60% 
(10)); for use in introduction of 2-(^«hloroethoxyethyl) group see (10).] 

iittfil (l) Lourenoo, dTUk'dltm. (3) 17, 290-292 (1903). (2) Haussmaan, GOts, Gar. 670,419, 
Jan. IB, 1039; Cml. UH, U 560; C.A. IS, 3031 (1939). (3) I.O., Brit. 354,367, Sept. 3, 1931; 
Cent. UU, II 2667; C.A. M, 3985 (1933). (4) WurU, Atm. vhim. (3) H, 338-341 (1868). (6) 
Founaan, Bibaa, BuK. me. thim. (4) 41, 1046-1051 (1027). (6) Freudenbari, Aokir, fier. 74^ 
1406 (1041). (7) I.G., Brit. 471671, Dee. 2, 1N7; Cmt. im, 2063; CA. 81, 8518 (1088): nensh 
819,000, Get. 7, 1037; CmO. 1838. 2063; C.il. 32, 2653 (1939). (8) I.G., Brit. 471Bn, Dae. 2, 
1937; Cant. 1118, 1 3045; CA. II, 3064 (1938): Frsneh 805,567, Nov. 24, 1936; Cmt. IHT, 1 
8397; CA. 31, 4417 (1037). (9) Webal (toI.O.), Ger. 526,478, Oet. 8, 1033; Cml. IMg, 1 1019; 
C.A. 17, 737 (1033). (10) Butler, Bsnlrew, Cretoher, Souther, J. Am. Chm, See. m, 228-220 
(1937). 

(ll) Smyth, Caownter, J. Ind. Byg. Toned. 23, 330-371 (1044). 





DIVfflION G 


a:BlM iV4-CHL0RO-a-IISlHn«PROPA]IBDlOU BBiL8.ll.30 

(^MBtliy]g|7MroUr4iioiU)o^ GH|G1 



CHiOH 

BJ». 80” at 1.6 mm. (1) » 1.3362 (1) nff - 1.4748 (1) 

ColorleH viacoUB liq., miw. in aU proportiona with aq.| ak., ether (1). 

[For prepn. of C from l-GhlQrf>-2-methyl-2,S-epo3Eypropane (" /9-methylepiohlorahydrm ”) 
(3:7657) by wanning with 0.1% aq. H 2 SO 4 (05% yield (1|) see (1) (2).] 

G with aq. 15% NaOH at 10 - 20 ° reafita very rapidly (by loss of HCl and ring cloaure) 
giving (70% yield (1)] (3) by ether extraction 2,3-epoxy-2-methyipropanol-l (0-methyl- 
glyddol), colorleu hq. misc. with aq., ale., or ether, b.p. 68 ° at 25 mm., * 1.0420, 
fiD = 1.4299 (1). [Thia prod, on further hydration in the aq. aoln. yields 2 -methy]- 
propanetriolrl,2,3 OS^-methylglyoerol), b.p. 115-120° at 1.6 mm., dI^ ^ 1.1863, no - 
1.4730 (1).] 

I:B1I6 (1) Heania, DaJong, Ind. Eng. Chim. H, 940-943 (1041). (2) GroU, Hearne (to SheU 
Development Co.). U.S. 2,086,077. July 6, 1937; Cent. 1BB7, 11 2433; C.A. SI. 5813 (1937). (3) 
GroU, Hearne (to SheU Development Co.). U.S. 2,070,990, Feb. 10, 1937; Cent. 1B87, 11 2433; 
C.A. II, 2612 (1937). 

3:B1B5 l-CHlX)RO-2-(CHLOROMBTH7L)BUTADIENB-l,8 CsHoCb BeU.l- 

CHja ii- 

CH*-CH-C--CH ^ 

I, 

No physical exmatanta on C are cited by the abstract journals. 

[For fonnn. of G from 2-(chloromethyi)-l,2,3-trichlorobutane (3:5230) with boilg, ale. 
KQH (2-(Ghloromethyl)-l,3-diGhlurobutene-l (3:9201) is also formed) see (1).] 

G readily polymcrizca ( 1 ). 

G with maleic anhydride (1:0625) forma addn. prods. ( 1 ). 

l:61Bi (1) Tiahehenko, /. Gen. Chem. {U.S.8Ji.) 8, 1116-1132 (1936); Cent. 1887, I 573; C.A. 
U, 1003 (1937). 


a:B200 l-CHLORO-S-METHyLBUTADlENE-lpS CsHtCI 

(" laoprene monoQhloride CHa Cl 

EiC^=m-0===CH 


BeU. S.N. 12 


B.P.50.4”atUOiiim. (1| 


Df =« 0.8710 (1) n? « 1.4782 (1) 


G haa pleasant odor resembling iaoprene. 

[For prepn. of G (38% yield (1) together with other products) from 2-methylbutadienB- 
1,3 (isoprene) with Ch in CCI4 see (1); for formn. of G (30% yield (2) together with other 
products) from l,2,3-trichloro-2-methylbutanG (3:6100) with 2 moles of quinoline at 185- 
226” see (2).] 

C with 4 pta. liq. SOt gives (1) l-cliloro-2-methylbutene-2 1,4-Bulfone, white rhombic 
plates from water (which effectively separates the accompanying tar), or from ether, m.p. 
73” cor. (1). [This prod, is a potent stemutator and skin irritant; its soly. in aq. is about 



tagr uquiDB (with b repid. at red, pusaB.) 

3A g, it 15* and 7,2 g. par lOOmLaq.iinboilg. aq. itgKw atir, aadaq.ioliii. atttiMa* 
fan amod. under ledueod pnoi.,' cm htg. to 140* under 100 mm. ptem. it ragnmitee (77% 
yield) C and thus ocmatitutee e ecmvenient meane fat storing C in atable form. (1).] 

C pcdymeiueB at n rate oompanble to that of koprene (for delaib see (1)). 

C (0 g.) + liAmapbthoqumone (1:9040) (3.5 g.) htd. under Nj for 4 hm. at 80* gins 
(1} on Dooling l-chloro-2-inetihyltetrahydiioaiitfarAquinoney pale yel. ndb. from aoetondi 
oolorlfiBa ndb. from ale., m.p. 146° cor. (1|; this prod, on oxidn. with air in ale. NaOHyidda 
l-chloro-2-methylanthraqumone, cryst. from AcOH or ale., m.p. 171-172^ cor. |1| (3) 
[dif. from 3-chlorDpeiitadiene-l,3 (3:7300) q.v.l. 

C with maleic anhydride (1:0625) evolves HCl and yields (2) a dianhydride. 

StlM HI JonoB, WiUiams, J. Chem. Soc. 1184, R20-835. (2| Tiahohenko, J. Qm. Chm. 
iV,8.aJt.) 8, 1116-1132 (1036) ; Cent. 1187, 1 573: C.A. 81, 1003 (1937). (S| Kdmstsu, HitaiiD, 
/. PAorm. Sac. Japan, 19, 140-147 (1929); C.A. 28. .3466 riD20). 


3:M01 S-(CHLOROMETHyL)-l|8-DlCHLOROBUTENE-l CbHtCIi BdL S.N. 11 

cHsa 

CHr-CH-iUcH 


k k 


BJ>. 77-84° at 18 mm. (1) Di* • 1.38 (1) - 1.407S (1| 

[For prepn. of C from 2-(chloromeihyl)].2|3-trich]Qrobutane (3:5230) by lou of HC2 
with boilg. ale. KOII (l-chlaro-2-(ch]nronirtbyl)bu1adicDM,3 (3:9105) is also fonned) 
Bee (2); for formn. of t from 3°«hlorQ-2-(chlornmethyl)buti^ne-l (3:9206) with CI 2 + 
NaHCOs at 0° (yield 6% C together with 90% 2-(chlorometbyi)-l,2,3-trichlorobutBne 
(3:5230)) see |1|.| 

C on ozonolyBis yieldfl (2) l,3-dichlnrobutanone-2 (3:5900) and fonnic acid (1:1006). 

8:9881 (1) Tishchenko, J. Gen. Chem. (U.S.SM.) B, 1232-1246 (1938); Cent. 1919 , II 4223; 
C.A. 88 , 4190 (1939). (2) Tishrhenko. J. Oen. Chm. iU.S.S.R.) 8 , 111&>1132 (1936); Cent. 
1987 , 1 573; C.A. 81 , 1003 (1037). 


3; 9808 9,6-DICHLOROPBNTENE-8 CtE^Ck BeiL S.II. 11 

a a 

CH,.CHr-CH=i-CHi 


B.P. 40-41° at 8 mm. |1| 


Dl*^ = 1.11R8 (1) - 1.4683 (1) 


[For prepn. of C (92% yield (1 1) from cyclopropyl methyl ketone [Beil. VII-7, VIIr(5)l 
with PCla bdow 20° see (1|; for formn. of C from 5«hloropeDtanone-2 (see bdow) with 
excern 50% KOH see |l).l 

C with cone. HiSOi gives (43% yield (1|) 5<dil(iropentanone-2 (3:9267). 

G cannot be hydrolysed with aq. + GaCOg but on protracted reflux (210 hn.) with 
exoeBfi KOAc in abs. ole. gives 2-chloro-5-ae6tozypentGne-2. b.p. 81.5° at 13 mm., i)“ « 
1.0800.nij;.» 1.4490 (1). 

6 on ftTiHTi with 3% KMnOi gives (1) acetic acid (1 : 1010) and aciylic acid (1 ; 1080). 

C on ozonolyBU yields (1) iMdoropTopiaDic add (3:0460). 

1:1988 (1) D'yakonov, J. Om. Chm, iV,S,8.R.) 18, 414412 (1940); C.A. 84, 7861 (194Q). 





DIVISION 0 


C^A 

a 


SlBlOA l^nmOftOLMBlBIlBDTBNU 

ca 


B.P. ra" It N mn. ai of - 1-lSM ID tS - 1.4SU ID 

writMiiuii. (1) 

CblorlfiflB lachrymatory liquid. — Sol in cold ocme. HsSOi with yel.-br. oolor. 

[Far prepn. from 2-m6thylbutBdiene-l|3 (iaoprcne) (1:8020) in GGI 4 by treatment with 
Oi aee (1) (l-chlQro-2-methy]butadiene-l,3 (3:9200) is also fonned (1)).] 

C in ak. added dropwiae to a auepension of Zn dust in hot ale. gives (77% yield (1|) 
2^thylbutadiene-l,3 (iaoprene) (1:8020), b.p. 34”. 

C on oxidn. with KMn 04 ^ acetone at -5° gives |1| l,Michlaro-2-methylbutanediol- 
2,3, ndls. from ether, m.p. 106.5" cor. (1). 

C in GHCla treated with Oi, then with aq., yields (1) chloroacetone (3:5425) snd chloro- 
aeetaldehyde (3:7212); osonolysis of C without solvent followed by KMnOi oxidn. gives 
|1| ehloroaoetic acid (3:1370). 

|:M4 0) Jones, Williams, J, Chm. Sac. UM, 820-834. 

8:9m tf,l-8-CHLORO-2-(CHU)ROMEran.)Bm^^ GfiHaCli Beil. S.11. 11 


Cl GHiCl 




BJ». 39>40” it 7 mm. (1) Dl^ = 1.1328 (1)^, nif - 1.4718 |1) 

[For fcBinn. of 6 from 3-chloro-2-methylbutene-l (3:7300) with Gli + NaHCOi at 0" 
see (1| (yield of C is 35% aocsompanied by 30% l,3^chiDro-2-methylbutene-2 (3:8170) 
and 30% l,2,3-trichloro-2-methylbutBne (3:6100)) (1).] 

C upon osonolysis yields (1) lj3-dichlorobutanone-2 (3:5900). 

I;nii (1) Thhehenko, J. Qm. Chtm. {U3.8.R,) 8, 1232-1240 (1988); CerU. im, 11 4223; 
C.A. a, 4190 (1939). 


l^-DICHLORO-8,8.bu-(CHLOROMBTH7L)PROPAlfE G^HbCU BeiL 1-141 

CHia Ii- 

■.a 


&P. 110*1111 mm. 1IJ.07‘ 

Sm 3:2676. Dmitm A; SoUifa. 




0:0014 a-(CBLOR01IBTHn.)BITTBnB-l CBkCJ CiHiCl BdL 1-011 
C has not been obtd. in pure form. 

(For foimn. of C together with l-chlonh2-inethylbatene-l (8:7308) + l-ehloro-2-methyl- 
buteiii-2 (3:7485) from l*ihlQrCh24iiethylbutaaol-2 (3:8175) by distn. with uhydroiis 



up» nmNaarisD-noEaB.) 

ff rfB MWie ft {t^;tefaiaui.olC ttafethBriiidkodMpMdseli)linau3«BllQri^^ 
(l:m)byMtiL0fGhiee(2M 

• {fgr balunte of C wtth Nal in nnhiu ne (2); for wb in inpn. of unistd. 

MS (S).l 

C with 0| followed by Iqrdrolyiia yidda (2) dilanunetliyl otbyl ketone (3:8012). 

l:nA (1) Onlmoti, IVoim. Boy. Soe. Can. (3) IS. IH 78, 78 (ISIg). (a) Outnor, TUiMto, 
J. On. Chm. IVASJi.) 8, 1083-1087 (1938); Cml. IM, II 4331; C.A. 1^ 3788 (1931). (3) 
Hidm (to du Font), U.S. 3,083,797, June 6, 1B37; CetU, IMl, II 3838; C.A. SI, 5877 (1937). 

MA-™CHL(Ml04-MCT H n J UTAllE C|H|CI| ' BoLI-lM 
("lubiitylohlanifonn") Q GHi 

a 


No pfaydoal eonotBntB of C hnve been reported. 

[For fonnn. of C from diiooamyl oulfide [Bdl. 1405, Ii-(200), Ir(43S)] by aotiopt of 
CkBoell).] 

C on btg. in a e.t. for 5 hn. at 110* with AgiQ + aq. jneldo (1| ioovalerie acid (1:1080). 
■:9ni (1) Sprint, Leoroniar, Butt. toe. Mm. (3) 48, 837 (1887). 


c-CH»-i-cei 


3: mis <l,U,S-DICHLORO-l-(CHLOROMBTBn,)BUTANB C|H|Cnt BoL SJf. 10 

a a 

cEy-l-CE-hat 


ii (!)Hi>a 


B.P. 70-81* at If 1 


( 1 ) 


- 1.0703 (1) 


iti,* => 1.4800 (1) 
>4* = 1.4070 (1) 


[For fonnn. of C from l,3-dich]oro-2-methyIbatane (3:922S) or from ^chloro-Z-methyl- 
butene-1 (3:7300) with Gb see (1)<I 

C with Ch as specified (1) yields ],2,3-trichloro-(2-chlorometbyl)butane (3:6230). 

C with KOH or with quinoline gives |1) only resins. 

l:mB (1) Tiahchenko. /. Qm. Chm. lU.S.8oR.) e, lllfi-1132 (193G); CmL IN?. 1 573; CJL. 
n. 1003 (1037). 


3:9I8!30 d,l-l|3-DICHLOROPENTANE Ci Q BeiLSJf.lO 

Cai.CHi-^l-CHr-(!aij 

ii 

B.P. 804* at 00 am. (1) Ilf = 1.0834 (1) - 14488 (1) 


[For piepn. of C (30% yield (1) tofpther with other products) from Indtloropentaiie 
(3:7400) by vapor-phase photochemical dilorinatian see (1).] 

C on refluxing 34 hn. with Nal in acetone gives (90% yield (1)) 3-cihloro-l*iodopentain, 
b.p. 60.6* at 2.6 mm., - 1 J611, ng - 1.5229 (1). (A small amt. of l.MiiodopeDtaiie, 
b.p. 8042° at 2.5 nun., is also fonned (1).) [For reactn. of 3-chloro-l-iodopentane with 
dieOtylamine to give (74% yield) S-ohloropentyl-diethylBmine HCS, m.p. 98.5*, see (1).) 

•som (1) Ham, WnUmM, j. Am. Cham Ste. 93, 1333-1386 (1941). 



tcMjM-SiftnO 


mvmm o 


UTD 


8:MM tVMiMHCHUnOFBIITAia Q Q 

CHi—dr— CH|, CH|J 


k 


CfHifldi 


M. 1-181 

Ii- 


B.P. 88.1** At 80 mm. (1| 1)}° - 1.0840 |1) - 1.4808 (1) 

69-70” At 88 mm. (3) 

59-61” At 17 mm. |2| 

58^0” At 16 mm. (2| 

(Fariinim.of C (31% yield (1) together with other prods.) from l<^oropeotane (3:7460) 
by VApar-phase photoohemical chlorination see (1); from 8-niethyltetrAhydrofunn [Beil. 
XVII-12] on htg. in s.t. for 4 hn. at 60° with 2 vols. cone. HC!1 (2) or from i^tan^iol- 
1,4 by treatment in boilg. aq. with HCl |2| see indie, refs. — For fonnn. of C (together 
with other prods.) from pentane (1 : 8505) + Cls see (3).] 

C on boilg. with aq. (2) or aq. KsOOi (3) yields pentanediol-1/4 [Beil. 1-480] [bi^(iV- 
phenylearbamate), m.p. 125-125.5” (3)]. 

C on refluxing 24 hn. with Nal in acetone gives (90% yield (1 )) 4«hloro-l-iodopentane, 
b.p. 61.3” at 3.5 mm., til? - 1.6580, - 1.5248 (1) (a small amt. of 1,4-diiodopentane, 

b.p. 100” at 5 mm. is also formed (1)). [For reactn. of 4-Ghloro-iodopeDtane with diethyl- 
amine to give (42% yield) 4-chloropentyl-diethylamine hydrochloride, m.p. 99”, see (!}.] 


I:IIM (1| Hub, Huffman, /. Am. Ctum. Soc. 81, 1233-1235 (1941). (2) J^YOhe, Hoehatetter, 
Mmaitah. 18, 1087-10B8 (1902). (3) Lemke, Tiahoheuko. J. Gen. Chem. IU.3,8.R.) 7. 1995-1998 
(1937); CtnL 1188„ 1 2398; C.A. 31, 482 (1038). 


8:9998 d^S-DlCHLORO^-METHYLBUTANE CsHioCla Beil. S.N. 10 

□ CHa 

CHf— dj— d)— CHa 


(k 


Note that C has never been reported; the prod, originally supposed by fl) to have been 
C was later (2) found to be 2-(chloromethyI)-3-chlorobutenD-l (3:9206) q.v. 

By chlorination of opt. act. l-chinro-2-methylbutaDc with SO 2 CI 2 in pres, of bensoyl 
peroxide followed by subsequent fractionation (3) both opt. act. forms of C are alleged to 
have been obtd.; datro form, b.p. 155” at 760 mm. (calcd.), 91° at 100 mm. (obs.); leuo 
fonn, b.p. 163” at 760 mm. (calcd.), 89.2° at 100 mm. (obs.) (3). Note, however, that 
in (3) the authors were apparently unaware of the correction mentioned above. 

1:8m (1) Tiahehenko, J. Gen. Chem. {U.S.S.R.) 8, 1116-1132 (1936); Cmi. 1817, 1 573; C.A. 
81, 1003 (1937). |2)l'iBhchsxiko,J. Gen. 8, 1232-1246 (1938); Cen/. 1118,11 4222. (3) 
Brown, Kharuch, Chao, J. Am, Chem, Soc, il, 3437 (1940). 


3:9980 d,l-8,8-DlCHLORO^-MBTHYLBUTAn£ GiHi«Gh 

Q CB^ 

CHj — dj— dj — CHs 


BaiL 1-135 

II- 


No data cm physical propertiu of G appear to be reeoided. 

[For piqm. of C from isopropyl methyl ketone (1 : 5410) with P(31i see (1).] 

C with ale. KOH at 130” yields |1) isopropylacetylene (1:8010), b.p. 28?, 

Isim fl| BHial, ilnti. ehm. (6) U, 265-286 (1888). 



1271 LIQUIDS (WITH fi.?. BSFTD. AT A£D, PRESa) 

8:9M0 TIGLVI CHLOUDB OH|.C^ GiHiOCa Biil.ll-48t 

(eu^Methylorotonoyl chliv ide; 11 Ri— . 

cw-a^/MimethylMryloyl chcoide) CHi.C.0*O 


B-P.M^atSSmiiL (1| 

48** it la idin. «2) 

[For prepn. of C from tiglic acid (1 :0420) with PGU (yield 90% (I)) (2) see indio. leb.] 
C with hydrazine hydrate (2 moles) yields (3) J^,i^'-diti^y1hydrazide, imp. 182-183** <31. 
C on hydrolysis yields tiglic acid (1 :0420), m.p. 64.5-65**, q.v. for the oorresp. amidi, 
anilide, p-tdui^de, and other derive. 

8:9Mi (l) Barger, Martin, Mitohell, J. CKem, Sot^ 1137, 1622. (2) Blaise, Bagard, Ann. eUnk 
(8) 11. 120 (1907). (3) Fieri, Atti congr. intern. cAim. 8, 160-154 (1030) ; CtnL iHf, U 3976; 
C.A. 34, 100 (1040). 


3:0248 BTHYL ot-CELOROACRYLATE Cl CeHtO^ Beil. 3.11. 163 

CH,=(!!-C00CA 

BJ. Sl-S3° at U mm. (1) tS • 1-4384 (U 


[For prepn. of C from ethyl a,^>dichlorapropionale (3 ; 60901 by htg. with <iiniirf.i»yiMiilhip, 
quinoline, or quinaldine at 100° for 10 min. under N, (Bl% yield) see (1).| 

See abo »«bloniacrylic aeid (3 ; 1445) and methyl oHihloroacrylate (3 ;0000). 


•■.na (1) Marvel, Deo, Coohe, Cowan, J. Am. Chem. Sac. M, 34D5-349B (194(9. 


3:9344 MBTHn 0-CHLOROCROTOlTATB C,H,OkCl Bell. II — 

(aie-o-a ni-(i88) 

H-JUoooH. ""<•••' 

BeP. 64^7*’ at U mm. (1) 13^^ » 11535 (D 

» 1.1564 (1) « 1.46375 (1| 

2J^ = 1.157 (1) 

IBee also methyl jS-c/doroisocTot^^ (3 : 8028).] 

[For prepn. of C from ^-chlorocrotonie acid (3:2625) in MeOH (1:0120) with dry HGl 
see (1).] 

[C with Na salt of benzyl mercaptan gives (2) methyl /S-(benzy]mercapto)crQtonate, 
cryst, from ether and MeOH, m.p. 69-70“ (2), 73“ |3), also obU. (78% yield (3)) from Na 
thioenolate of methyl ^-mercaptocrotonaie with benzyl chloride (3:8535); note that this 
(and also other, analogous products) are also ol>td. starting with the stereoisomeric methyl 
^HshlorolBOGTotonate (3:8028) q.v.j 

3:1344 (1) von Auwera. Ber. 46, 2806-2807 (1912). (2| Scheibler, Voss, Bsr. 5t» 884 (1920). 
(3) Sohaibler, Topoua^a. Schulze, J. prakL Chem. (2) 134, 20 (1940). 



«ifMM:«4V 


DIVffilON C 


im 


$;0M0 Bim (CBlOROr(tt]nL)ACSIATB CUiAa MS -MS 

^^ulwtiungruelTl ehkiidB) OOOCA 

k-o-a 

BJ. 75-7rttl7iiiiii. U) 

7r atl5miiL(2| 

6B-70'’ It 18 mm. (3) 

63-64^ It 10 mm. (4) 

8m obo metkf^ {dikr(^cmyl)aeeUUe (3:9098-i).] 

Note that C is both an acid chloride and an eater; it oompriM the half acid chloride/ 
half ethyl eater of malonic acid (1:0480). 

[For piepn. of C from ethyl hydrogen malonate with SOGh (3) or better from potaflaium 
ethyl malc^te with SOCh at 0" (1) or in ether (4) (yields: 70% (1), 45% (4)) of. (5) or 
with PCli (6) see indie, refa.] 

C boils at ord. press, about 170-180° with serious decompn. (3). — 6 on repeated distn. 
even under reduo^ presa. |4) or C with quinoline in dry ether at 0** (4) loaea HCiil and unde> 
goes condensation yielding ethyl 6-ethozy-2,4rdiketo-2,3-dihydropyran-3-carboxylate 
(Beil. XVnii-(540)], ctyst. from CS|, m.p. 85-86° (4) of. (7). 

[For behavior of C with 2,4-dimeihylpynyl MgBr (5)| with indolyl MgBr (6), with 
indolyl Mgl (9), or with imidaaolyl Mg& (10) see indie, refs.] 

[For behavior of C with atoxyl aee (1).] 

[C with urea (2 moles) reacts as an acid chloride giving |2) ethyl malonurate [Beil. 
III-86|| m.p. 128° (2). — G with thiofonnamide condenses with loss of H 2 O + HCl giving 
(11) (12) (13) ethyl thiaiole-d-carboxylatei b.p. 103.8-104.5° at 12 mm. (13)» which on 
hydnlyaia gives thiaaole-S-earbozylio add, m.p. 196-197° cor. (11).] 

»-(Carbafhoiyacet)BBllide: unreported. 

0 u-(CafbethQxyicet)-p-toiuidide; m.p. 83° (4). 

l.-mi (1) Moraan, Walton, /. Chm. 3oc. INI. 1744-1745. (2) Boehrinser imd Mhne, Gar. 
1N.447, Dec. 28, 1907; Cent. 18Mp 1 1000; C.A. 8. 1862-1863 (1008). (3) Marsuary, BiUl 
me. cMm. (3) N, 546-547 (1005). (4) Btaudingor, Becker. Bvr. N. 1023 (1017). (5) Oddo, 
Albaneae, Con. cMm. 67, 633-834 (1927). (6) Wt Hoff, Bar. 7, 1572 (1874). (7) Leueha, 
Bar. M, 2642-2643 (1906). (8) Ingraffia, Goa. chxm. Hal. 64, 780-782 (1934). (9) Maiima, 
Bhiflematau, Rokkaku, Bor. 67, 1454-1455 (1924). (lO) Oddo, Quintiao, Gau, chim, Ual, 68, 
695-596 (1028). 

(Ill Erienmeyar, von Meyenburg, Hdv. Chim. Ada N, 206 (1037). (12) Soe. Chem. Ind. 
Baaal, Swiaa 102,849, Nov. 16, 1037; Cent. 1N8, 1 3660; C.A. N. 4285 (1938). (13) Soo. Chem. 
Ind. Basel, Ger. 658.353, Much 29, 1938, CenL 1N8, II 354; C.A. N, 4727 (1938). 


3; 9247 METHyi d-(CHLOROFORMYL)PROPIONAlE BelL S.N. 172 

((M^arboniethoxy)propionyl chloride) CHz— COOGHa 


CHr-O-a 
& 


U. 08' itUiBiiL (1)(2) 

80^ ■tUmm. |3) 
BO-OO* at U mm. (3) 
B5-87‘ ilUmm. (4) 
8&5-87°ilUmm. |3) 
84' ■tUmm.tfil 



m UQOIDB (WITH B BSPtD 

, Note tliftt C k both BO add ddoride aod an alter ; 6 ji ao impaitaot reagnt foe iatrt^ 
doeiag the threeHSubon ndkd -4JHi.0Hf.C00H. 

' (Forpi^. of 6 from oiethyl hydrogen mcdnata, m.p. AS” (itietf obtd. (yieUs: dM6% 
(3)f 88% W iU) luccinic anhydride (1:0710) with MeOH (1:0120)) by msUffa d 
BOGh (yiddi: 100% (6), 90-03% {3|, 90% |5}) or of PC). (92.5% ykU (4|) lee indie. 
rdoB. Note that C on diatn. (except at bw proa.) tenda to Iom MeCl (3:7005) gmng (3). 
luoeinie anhydride (1:0710). 

ExampleB of utility of C in ayntheflia imdude the foUowing; C + ethyl BodiMoetoaeatatB 
(0); C + ethyl Bodio^Aoetyl-firimdecaiioate (7); 0 + ethyl aodio-a-aeetyl-t*phenoiy-*- 
butymte (8); 0 + ethyl aodio-Y-phenoxypropylaoetoaoetate (9); C + methyl r-(0-inethoxy« 
l*iuphthyl)butyrate (10); C + methyl aodio-o-aoetylpropionate (11); C + l-methjdr 
oyd^exene-1 (6); C + ethyl ohacetyl-^tridecanoate (1); C + Cd diisoainyl (4).] 

— j9-(Carbomethoxy)pnpionafflide: unreported. 

0 ^-(Ciirbomethoxy)propioniBilide: ndla. from ether or h. pet./CiHe, m.p. 97-99* (1). 

[Pram C with aniline (1).] 

a:IM7 (1) G. M. Robinaon, R. Robinaon, /. Chm. Soc, 111, 180 (1025). (2) Quttarbeoh, 
R. Robinaon, Biochem. 19, 385-390 (1025); CmL IMI, II 1510. (3) Canon, Orp. Bynttlwf 
15, 19-22 (1045). (4) Caaon, J. Am. Chm. Soe, M, 1107 (1942). (5) Nenitaeacu, CionmoBeu, 
Praemetaliy. Ber. 78. 314 (1940). (6) Rugsli, Maeder. Belt, CAim. Acta 15, 043 (1942); CJt i7» 
1714-1716 (1043). (7) G. RoHnaon, R. Robnaon, J. CAem. i9oe. IMM, 2206. |B) R. ^binadii. 
Watt, J‘ Chem. Soc. 1114, 1539. (9) Barger, R. Robinaon, Smith, J. C'5em. Boe. 1187, 724. 
(10) R. Robinaon, Thompaon, J. Chm. Soc. 1188, 2011. 

(11) R. Robinaon, Seijo, J. Chm. Soc. 1841, 585. 


3 : 0250 ^-METHOXyBTHYL TRICHLOROACETATE CiHTOaCla Bdl. 8.H. 100 
(Methyl " oelloaolvc " tiichloroacetate) CH 2 OC 3 I 1 

difliococcb 


B.P. U.P. 

9B.0-99.S° at IT mm. (2) 14.6-14.8’ (1) ~ 1.3896 (3) - 1.46699 (2) 

93-93° at 10 mm. (U 1.3838(2) 1.45833(2) 

61* at 0.0 mm. (3) 


Oobrleu liq. with agreeable odor. 

(For prepn. (82% yield (1)) from ^ethoxyethanol (1:6405) + trichloroaoetyl chloride 
(3:6420) aee (1).] 

C on Fhaktng with ac. ia amoothly aaponified (1) to ^methoxyethanol (1:6405) + tri- 
chloroBOetic ac. (3:1150). 

8!9l5i (1) Meerwrin, SOnke, Bar. 84, 2379 (1031). (2) Palomaa, Salmi, Eorte, Ber. 71^797 0989). 
(3) Meerwein, SOnke, J. prM. Chm. (2) 187, 309 (1933). 


3:6360 umLiORIDR GiHgOdi 

CH..CH.CHi.CHr-C-0 

^ ' (jji 

ap. 61* at a imiL (1) 


BalLU- 

lli-(18») 


[For piepn. of C from T^ohloro-fi-valeric add (3 : 9270) with d. exeesa of SOCIi (100% 
yi^) aee (1).] 

LC with EtZnI at -15” to -20” yielda (2) y-chliircHi4)Utyl ethyl ketone (6-olibnilMpte- 



a:M6l»-8:M07 


DIVISION C 


1374 


Boiled) [BeiL Ii-(3B9)], b.p. 79* >t 13 nun. (2) Owmicubune, m.p. 129*129.P (2), p> 
aitnpl^UiydnnDB, umeeiTit. oil (2|); C with CA&iBr it 0* yieUs (8) ydUof^ 
butyl phenyl ketone [Beil. VIIi‘(173)|, b.p. 155-166° at 15 mm. (3) (Mmioerbuou, m.p. 
123* (3)).] 

C on hydrolyRU with aq. yielda (1) v4bloro-ii'VBlerie aeid (3;927D); for the anddc, 
anilide, and other detiva. eoneap. to C aee the acid (3; 027D). 

I: MN (1) WoUaMouth, Compt. rmd. in, 80 (1914) ; Ann. ehm. (9) 1, 301 (1914). (2) Woblf^ 
mnth, Ann. cAtm. (9) 3, 405-406, 410-412 (1914). (3) Ref. 2, 417-419. 

St 8394 MmORO-n-VALERTL CHLORIDB CiHaOCli Bail SJ. 163 

CH^CH|.CH,.CHl-C=0 

da da 

&P. 7S-80*al5-8mffl. (1) 

[For piepn. of C from l-chlonMi-Taleric acid (3:0075) with SOGi aee (1).] 

1:1314 11) Child, Fynan, /. CJim. Soe. Itll, 41. 


8:9366 CHLOROPIVAL7L CHLOKIDE 
(5AlhlonKi,a-dimethylpTopianyl 
ehloiide) 

B.P. 65-86° at U mm. (1) 


CHi CiHiOCaa Bdl. S.N. 183 

CHj-d; 0=0 

da dai] da 

nff « 1.4539 (1) 


[For prepn. of G from pivalyl chloride (trimethylacetyl chloride) (3 : 7450) with SOaCls + 
dibeoaoyl peroxide in CCI4 see (1).] 


0 Chloropivilunide: pi. from aq., m.p. lOB-lOO” (1|. 

I.-Mi (1) Eharuch, Brawn. /. Am. CAm. Soe. 83, 925-929 ri940). 


3 : 9207 6-CHLOROPBNTANONE-2 CsHbOCI BeU. I - 

(•rChloro-f^propyl CHj-CHr-CHj-C-CH* Ii- 

methyl ketone) ||^ I2-(73B) 

B.P. 76” It 34 mm. (6) D\^ » 1.0571 (1) n]? == 1.4461 (1) 

74-75” at 88 mm. (1) - 1.4371 (1) 

71-72” It 80 mm. (2) 

[For prepn. of G from 2,5-dichloropentcDe-2 (8; 9202) by hydration with cone. H3SO4 
(43% yield) see (1); from 2,5-epoxypentene-l (" oe-methylenetetrahydrofuran ”) (for 
whoM prepn. + charactoristicB eee (3)) by ring cleavage with cone. HGl see (4); from 
cyolopropyl methyl ketone cyanohydrin ('*aoetyltrimethy1ene cyanohydrin ") with cone. 
HQ by ring deavage and low of HCN see (5); from cr-acetobutyrolactone with HCl as 
directed aee (6).] , 

[C with 50% excem KOH on reOuxing loeeB HQ and ring-cloBes giving (60% yield (2|) 
(5) cydopropyl methyl ketone [Beil. VII-7, VIIi°°(7)], b.p. 112-113” (6), Df - 0.8993, 
nff ■ 1.4244 (correBp. semicarbazone, m.p. 120-121” (5)).] 

0 6-CUoropentaaime semicarbazime; m.p. 92-93” (5), 91-92” (1). 



1^5 LIQUIDS (VITR HEPID. AT BED. PBEBS) SfOM^nl^lHM 


*\"K. *9 DVritonov, /. On. CAm. (irjSAJl.) M, 41i-M (1940); Cjl. M, 7861 
( 3 ) Stbuky. Dmgni, Btr. H, 3380 (1922). (3) Paul, ML m. eMm. (4) O, 435-436 ..w;.' 

(5) a, 783-754 (1038J. (4) Topghiar, Bun. 57,345. JuM 30, 1940; Cjl. $$, 3809 (1943). M 
KhaMdoi, J. On. CAm. {OB.8JI.) It, 319-323 (1941); CuU. 1913, 1 1364; CJl. 95, 8888 (1941) 

(6) Bom (to Inqwtkl Cliem. lud. Ltd.), UB. 2,370,392, Fib. 27, 1945; Brit. 858^86^ Dn. 30 
1948; C.A. 39 , 4090 (1945). 


3:0388 l-GHLOROFEBTAHOnB-S CiHtOGl 

(OOiloroetliyl ethyl ketone) CHi DHi— H— niT. f!H, 

h I, 

B.P.68” fttnmm. (1) 

4B-5r at la mm. | 2 | 

57 ” at 9 mm. ( 1 ) 

[For prepn. of 6 from propionyl chloride (3:7170) with ethylene + AlClt with or without 
diluent (50% yield (4)) (2), or over suitable cat. at 100-300” and at 20-200 atm. preea. | 8 ), 
see indie, rda.; from ^hlaropropionyl chloride (3:5090) with ZnEts in toluene (70% 
yield) aee | 1 ).] 

C with hot aq. alk. or alk. carbonates gives only rpsinsj but C on bcnlg. with diy di- 
ethylaniline loses HCl yielding ( 1 ) ethyl vinyl ketone [Beil. 1-731, lr(791 )j, b.p. 00 ”. 

[C with diethyl sodio-malonate in ether gives (51 diethyl a^(T-keto- 4 i'BmyL)makiiiate, 
b.p. 100” at 14 mm. (5); C with sodiMoetylacetone yields |5| the triketone 3-aoetylociaiia- 
dione-2,0, b.p. 154” at 16 mm. |5|; C with ethyl sodio-acctoacetate in ether yields | 6 ) the 
expected ethyl oGtanilione- 2 , 6 -€arbo] 7 latc -3 (3-€arbethoxyoctanedione-2,6), b.p. 160” at 
8 mm. ( 6 |.] 

|C with diethylamine in ether in cold, followed by treatment with dil. aq. alk., yielde (7) 
l-diethylaminopentsnone-S, b.p. 84” at 13 mm., nif ^ 1.4308 (7|.) 

[C with aniline (2 moles) 4 * a little water reacts vigorously on warming yielding ( 8 ) 
l-anilinopentonone^S [Beil. XTl-214], this, from ether, m.p. 55.5° (81; note, however, that 
C with aniline htd. in abs. ale. or CJIe (8), or C with aniline htd. wiUi cone. HCl (or 40% 
HsS 04 ) + nitrobenzene (or HSA 8 O 4 ), gives (9) (4) 4-ethylquinoline [Beil. XX-406, XXi- 
(153)M 

[C with hydrazine hydrate in MeOH gives (80% yield (10)) by ring closure S-ethyl-A^*- 
pyrazoline [Beil. XXIll-^ 2 ], liq., b.p. 76° at 22 mm. ( 10 ) (corresp. piorate, B.PkOH, yel. 
ndla. from 95 ” ale., m.p. 117” ( 10 )). — C with phenylhydrazinc in ether gives ( 10 ) by ring 
closure 3 -ethyl-l-phenyl- 6 ^-pyrazoline [Beil. XXlll-32], oil, b.p. 155° at 9 mm. (lO).l 

[C with NH 2 OH.HCI + K 2 C ()3 in aq. MeOH htd. for a few minutes gives (20% yield 
(10)) by ring closure ^thyl-A^-isoxazoline (Beil. XXVlI-13], oil, b.p. 69” at 11 mm. (10).] 

O l-Carbamido-S-ethyl-A^-pynzoline: cryst. from EtOAc or C5H5, m.p. 90” (10). 
[Note that C with 1 equiv. semicarljazidp HCl + NaOAc in aq. immediately ppts. the 
canesp, semicarbasone; this on htg. with strong aq. NaOAc (or C -H semioarbaside 
HCl + strong NaOAc sobi. htd. dii’ectly) loses HOI and ring-closes to the indie, deriv. 
( 10 ).] 

I:IM (1) Blum. Msira, HuZf. me. cAim. (4) I, 268-271 (1908); Compt. rewi. 112, 210 (1906). 
(2) Schoeller, ZdUner (to I.G.). U.8. 1.737,203, Nov. 26, 1929; Cent. INO, II J133; Brit. 282.412, 
Feb. 15, 1928; Cent. 1629, 1 143. (3) Frolich. Wiesevich (to Standard CHI Devebpment Co.), 
U.S. 2,006,198, June 25, 1935; Cml. 1930. 1 2827. (4) Kenner, Statham, Ber. H, 16-17 (1986). 
(6) Blmee, Maire, Bull. moc. ehim. (4) t, 421, 423 (1908). (6) Blaisa, Meire, BuU. see. chim. (4) 
8, 413-417 (1908). (7) Adamson, MoQuillin. RobioBon, Simonsen, J. Chm. Soe. 1817, 1578. 
(8) Blaiie, Main, BuU. soe. chim. (4) 8, 650-660, 602-665 (1908). (9) Schering-Kahlbaiim, A.O.. 
Brit. 283,677, March 7. 1928; Cent. 1026, I 3148. (10) Blsise, Maire, BvB. sac. chm. (4) 1» 
272-279 (1908). 


BelL 1-680 
Il- 
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Dj?i8i0ir c 


l.m<«04 4tt tHn a PTAiroilB4 CB^ C|H<Oa aelL&lt.87 

CHir”C— CH“”CH| 

i k 

(II 

(E'or prqm. of C from S-methflbutoaoii^^d-l (^Me^tn-pnq>7l alo.) [Bdl. Ir(422)] 
with 3 bmIbi HC3 (Htd. at 0*), piefenbly in pm. of 5-10% AlCli (60% yield, aecompiBied 
by tome 2>inethylbiiten-l-onfr3, b.p. 05-00') lee (1).] 

3:m0 (1) Daeombe. CompC. rmd. Ml. 1685-1587 (1836); Cm(. IIH, 11 1535. 

d^i-d-CBLOBO-n-VAUtRIC ACID CiHACI BeiLS.H.ie3 


CHi.CH|.CECH|COOH 


B.P. 118* et 10 mm. MJ>. 33° » 1.14S4 tS - 1.4468 

8:0270. Duitim A; SoHdt. 

S:BS70 d,Iwr4:HL0R0-n-VAURICAC]D CiH«0|Cl BeU.D — 

GHi.CH.C%CBa.C0OH IIi-(181) 

i 

B.P. 117* It 10 mm. (1| Df > 1.1614 (1) n? - 1.4468 (1| 

116-116° et 10 mm. (2) 1.1610 (1) 1.4466 (1) 

[For piepn. of C from r^valerolactone (1 :6080) with cone. HCl at 160° aee (2); from 
jMhyMdeiie-propioiiic acid (penteii-3-oic add-l) [Beil. 11*426| lli-(191), lIs-(400]] or 
from allyl-Bcetic add (penten-4-iiic acid-1) [Beil. 1I*425| lli-(191), ll2-(399)] with dry HCl 
gaa in ether or heptane at -15** see (l).i [For opt. act. iaomen of C Bee Beil. Ilr(268) 
and subaequent literature.] 

C with SOCli yields (2) y-chloro-fipvaleryl chloride (3:9260). 

Methyl y-chlom-n-vilente: unrecorded. 

Bthyl 7 ^oro-ii-vilecite: b.p. 196" (see 3:6703). 

0 7 -ChlonHi-vilenniide: tbla. from ether, m.p. 79-79.5" (2). [From T^dilorihn- 
valeiyl chloride (3:9260) with cone. aq. NH4OH (2).] 

(B 7°43Uoro-n-Yiler'^attilide: ndls. from pet. eth. + a little AcOH, m.p. 104" (2). (Fhim 
vehlonHipValeryl chloride (3:9260) with aniline in ether soln. (2).] 

(D 7 °^ciro-n«°Yileni-pheiiylhydnzide: ndls. from EtOAc, m,p. 100" (2). [From 7- 
^OKHipValetyl chloride (3:9260) with 2 moles phenylhydrasine in ether (2).] 

9:im (1) BehJinberK, Bar. 71, 2385-2391 (1937). (2) Wohlaemuth, Compt. tend. UB. 1577 
(1914); Aim. cAtm. (9) 1, 29^-304 (1914). 

CBLOROnVAUCACID CH| GsHACl BdL&N.iese 

CHi-iImJOOH 

(ll (!)Ha 

B.P. 186-180° 6130 mm. 1IJ>. 40-48* 

3:0440. DMrim A: Sofidi. 



m WM mm ep. SEPm At nm mm.) 


S:tMO A^IBOKItTBYL CHLOftCVOBlIin fy n^ yi 

CiHtO.(3H».CEt.aOOX!l 

f>4tiMnye|jiyl BUuwBibaiiate) 




BJ,07.r«tUi 


ID 


- 1,1841 ID t$ m l,4teo ID 


CoktiM liq. inul. aq. 

[Ite piepB. (77% yi^ ID) from 8 «thi»(rethuol (" GeUatolra ’') ( 1 :M 10 ) + lAsmM 
(7:000) BW ID-] 

lE ^‘EOmiyvtiiyl ci rtwimt e: ntp. 02.2* ( 1 ). [FWhd C + aq. NH 4 OH in 30% yUdj 
oyat. from propylene ohloride (D-) 

l:ian ID Aaburn, Collett, ImhD, J. CSm. 8ae. W, 2983-2034 (1930). 


8:0888 O-MBTHanrBTHVL CHL0R04CBTATB CsHACl B«1L&R.140 
(Methyl " oelloBolvB " ohloroacetate) CH1.O.CH1 

(!)Hi.0.00.(W!t 

BJ>. sfr-se" at 0 mm. ID i)f - I.8OI8 (D 1$ - 1.48881 (1) 

60” tt 1.8 mm. (1) 

CdorlesB oil. 

[For piepn. (80% yield (1|) from ethylene giveol monomethyl ether (1:6405) + ohloro- 
aoetyl chloride (3:5235) in GHCia see (1).] 

C on ehaking with aq. aaponifies to /3-methorvcthanol (1:6406) + dikirooioetus ae. 
(3: 1370); titration of aq. soln. neutralues 1 equiy. alk. (Le., Sap. Eq. - 188.5). 

1:1881 (l| Meerwein, S5nke, J. prafct. Chem. (2) 187, 319-320 (1933). 

3:9287 


B.P.BeetfSt 0.8847 ID 


HlTPOClQfOKITE CHi C/^UxiOCl 

(Kmethyl-ethyl-raibinyl 
hypochlorite) CHi-CHr-O-CHo 

oa 


I- 

Ii- 

lr(488) 


[&0 also ter4nUyl hypochlonk (3:7165).] 

Yellow mobile liquid with irritating odor and giving vapor which violently attaola eyee 
and muoouB membranes (1). — C bads with considerable decomposition; a thennometer 
in the vapor recorded 76° at 752 mm., but this cannot, of oourse, be regarded as a b.p. (1). 

C is relatively stable and even after 2 months (in dark) is practically unc h anged (1); 
for study of stabihty of C in aq. or in GC1| see (2|. — G on exposure to bright sunliid)^ 
deo. quietly with evolutiQii of heat leaving a colorless liq. oontg. acetone (1:5400) and 
other prods. 

[For prepn. of C from ter-amyl ale. (1:6160) with GI2 in aq. alk. (I) (3| or alL earth (4) 
or with aq. HOQ in pies, of CCI4 (00% yield (5)) (2| see indie, refs.] 

G with KI + AcOH liberates b quant, according to equation G^uOQ + 2H1 -4 
Q5H11OH + HQ + b (use in quant, detn. of C |1)). 

[For reaetn. of C with IbC=NMgX epds. to yield AT-eUoniiniiiiflB see {3|; for reaotn. 
of C with SdiiiTs bases see (5) |6|.] 



smST-simw 


DIVfflION C 


u» 

BilWI (l)ClnUai«iy,Bidnburg,/.CA«n.A».lM,ailM-800B(lt38). <2) 'ftytoi M wMbBiBi 
OiBimal J- Am. Chmn. Bat. 41, 397-488 (IKS). |8) Hmim, HiimUa, Hmh, /. ilm. Ckm. 
8m. M, 3476-3480 (1883). (4) Deuwly (to BhoU Dr^lopmont Cb.), DB. 1,888,175, Deo. 5, 
1888; Cud. UM, 1 1708; CUL. IB, 1058 (1934). (5) Foioo, Muiuto, fion. eUn, OoL 386-364 
<1986); Copii. 1166, U 3841; C.A. M, 1777 (1837). |6) Miuoato, Fiiaeo, Ooie. dkim. tioL 66^ 

618-648 (183Q; Cud. 1167, 1 1674; C.A. H. 3469 (1937). 


atnso (M-B^mORO-S-MEIHnBTlTAnOL-S GiHuOa 

(ot4)Uotdwpniiiyl-iiieth]rl-oBi1)inol) H CH| 

CHr-i (Ij-CHi 

(!>H <!)1 


Bitt. 1 - 89S 
Il-(1B0) 


No phyBical comrtanti on C appear to be reeorded. 

[For prepn. of C from 2,3-epo]iy-2-methylbutaDe (trimethylethylene oxide) [Beil. XVII- 
18] by addn. of HCl see (1|-1 

C paned over clay at 350° and 18 mm. preaBure yields (2) 2-mBthylbutBdiene-l,3 (isn- 
piene) (1:8020). 

l:inN (1) Heniy, Compi. rend. 144, 311 (1907) ; Rec. trm. ehim. IM, 43(M33 (1907). (2| Baduche 
Anilin und Soda Fabrik, Ger. 255,510, Jan 3, 1913; Cent. 1813, 1 476. 


8:9205 5-CHL0R0FENTAN0L4 GH|.(CH2)|.CH20H CiHnOCl Bdl. S.N. 24 
(i»-Ghloro-nFamyl alcohol) ^ 

BoP. 114° at 16 mm. (1) 

(For prepn. of G from a,u-pentamethylpne glycol (1:6519) with BOCb (35% yield (2)) 
or with %Gl2 (35% yield (1|) see indie, refs.] 

C with aliphatic mercaptana has apparently not been studied. [However, S-chloro-n- 
amyl acetate (see below) witli MeSH in MeOH/KOH yields (1) 5-hydrnxy-^-amyl methyl 
nilfide, b.p. 121° at 16 mm., = 0.9846, = 1.488185 (corresp. N-phenylcarbamate, 

m.p. 43.5°); this prod, with SOCh Sives (75% yield (3)) S-chloro-n-amyl methyl sulfide, 
b.p, 94° at 15 mm., = 1.0300, nSf = 1.48597. — Similarly d-chloro-n-amyl acetate 
with EtSH in sJc. KOH gives (68% yield (4)) 5-hydroxy-n-amyl ethyl sulfide, b.p. 135° 
at 20 mm.; this prod, with SOCls + diethylanilinc in CGI4 gives (64% yield (4)) 5-chloro-n- 
amyl ethyl sulfide b.p. 122° at 25 mm. (4).] 

C with aromatic mercaptans has apparently not been studied. [However, 5-chloro-n^ 
amyl acetate (see below’) with thiophenol in ale. KOH gives |1) 5-hydmxy-iiFamyl sulfide, 
ndta. from It. pet., m.p. 31.5° (corresp. N-pbenylcarbamatc, m.p. 59°); this prod, with 
SOCI2 + dime^ylaniline in GHCla gives (3) 5-chloro-nramyl phenyl sulfide, b.p. 174° at 
14 mm., si. dec., 140° at 1 mm., - 1.1065, nf? » 1.. 56040.] 

C witii Ejt2NH appears never to have been studied. [However, the prod, to be expected, 
vis,, 5-(diethy]amino)pentano]-l, b.p. 131° at 23-24 mm. (5), 125° at 18 mm. |6), D^o 
0.8842 (5), no * 1.4^ |5), has been reported by other means; this prod, with SOGI2 in 
GHGli would be expected to yield 5-(diethylamino)-?kamyl chloride, but this cannot be 
isolated in the free state owing to its isomerization (7) to N-ethyl l-ethyl-24nethylpyrrDlidi- 
nium chloride.] 

C with morpholme gives (8) aim. quant. 5-(4-morpholmyl)pentBnol-l, b.p. 133.0-133.5° 
at 6 mm., - 1.005, no = 1-4755 (corresp. N-pWylcarbamate, m.p. 55.5-67.0° cor.) 
(6). ~ C (1 mole) with N-phenylpiperazine (2 moles) at 100° for 5 hrs. gives (2| in aim. 
100% yield (as salt) N-(5-hydroxy-ii-Bmyl)-N'-phenylpiperaEme, m.p. 74.0-75.0° cor. 
(ooReap. N-phenylcarbamate, m.p. 100.0-101.5° cor.) (2). 



im LIQUIDS (WITH SmD. AT BHD. PRESS) SrSStf 

HataM: kp. 108* at 18 am., Uf - • lASTBl 01. 

O 5*€h]iiro-ii-iiii|l iV-plMiL^cnbiiiiito: oLp. 72‘ |1). 

(L) Beniwtt, HeathooiA, J. Chm. Soq. !•!•» 273-274. (2) Andenon, PoUvd, J. Am. 
C^. 5 k. fl, 843IM440 (1939). (3) BsniMtt, Hekthooat, MpiiM, J. Chm. Stc. IMj 2639^ 
2571. (4) Bennett, Turner, /. CAsm. 8oc. IMj 814-815. (5| Megidwm, Strukow, AreA. Pham, 
m, 576 (1088). W von Bnun, Bar. 4», 074 (1010). (7) Clemo. Hook, J. Chm. Boc. UN, 
008-609. |B) Andenon. PoUerd, J. Am. Chm. Boe. il, 8440-3441 (1089). 



CHAPTER XXI 


DIVISION C. LIQUIDS WITH BOILING POINTS REPORTED ONLY 
UNDER REDUCED PRESSURE 


8:9300-3:9598 (CrC| Indiiilf b) 
CAmiiied in lequence of empiiieil finmilu) 


— l,9,Mi0|I^BmCHLORO(mOHElE]f- 
IpOIOIIE-8,5 
(" HexacUotonwreinol ”) 


B 159-160° at 18-15 mm. H.P. 115’ 

&b 3:3470. ZMvinmA.' 

3:9800 aii-DlCHLOROHEXATETRAEnE-lMB 



C|0A BBfl.Vn-378 
VUr 


C 1 H 4 CI 1 

Cl Cl 

CHf=C=jM!5==C==CHi 


BelLSJI. 14 


BJ. 89-40° at a mm. Ill ifS' = 1.1819 (1) nS > 1.5456 U) 

[For pnpD. of C from l,3,4,6-tetiBdilorohexatlienB-2,4 (3:9306) with 15% aceu KOH 
in aba. M^H at 10-15° (a much larger amt. of l,3,^trichl(nohexatriene-2,4^ (3:0302) 
ia alao formed) aea (1).] 

(1) Coffinan, Cintheta, J. Am. Chem. Stc. U, 2040-3047 (1933). 

8:9309 8A|l-lBlCHLOROHmTRIEHE*l,l,4 CiHA BeiLSJf.13 

Cl Cl Cl 

CHf=C=(!5-i=CH-iH, 

BJ. 50° at 1 mm. (1) Df =< 1.3138 (1| » 1.5517 (1) 

(For pr^. of C from l,3,4,6-tetraehlarohendienB-2,4 (3:0306) with 15% exceaa KOH 
in aba. at 10-15* (a email amt. of 3,4-dichlorohe](atetrBen^l,2,4,5 (3:9300) ia also 
formed) eee (1).] 

ItMl U) Coffman, Cuotlwn, J. Am. Chm. Soe, H, 3040-2047 (1333). 

8:9804 I,M)ICEL0R0HEUTR1E]!IE-1,8(4 C|H|CI| BeiL S.1T. 18 

Cl a 
GHr=CH-(!M>€H-(llHi 


BJ. 45-46’ at I mm. HI 
88° at 1 mm. (1| 


1^-L1B07|1| iS- 1.5105 in 


1280 



nai iiQtni» (ffira B.r. sim. at bed. fBsss.) »:moA 9 im«i 

tVoT pn^. cf 0 fnm liBttdni^,5irs«-a (dhriaplMet^} (3) iridi Of in GQlAat 
-W ^ 2 &%yMdtogBthierwitliotherpndiMta)orinBB»ll 7 iildirlthHDaiw(l ).1 

' C Bamir pcdytnetiMi, nhwipng bi 3 luntlia to • viaooitt (U- 

C OB oKt. hrdioBMiBtiat in EtOAo yMda n^wiane (1 :8530), l).p. 80-70' (1). 

C oBfiotJier tmtiiMiit with Cfain CCjUat 5-10° pvoa (1) i ia,*,< Uatj«rMnM»ymuH— 
(8:0306), b.p. 85-02' at 3 mm., Df - 1.4902, ng - 1.6468 (1). 

0 with oanc. HCl contg. Cu|Cl| ihaken for 12 lin. at 27* a^ HCl yialding (I) 3,3,(k 
iriolilorDlMaadiene-1,4 (3:0308) q.v. 

C nfluxed with atiiring for 8 bn. with 6 pta. aq. nmtg. 2 molea Na«C!Ot givv (1 ) obloiidO 
ion eomap. to ono of tha two iiiitiai luliigeiiationB togethar with a aoft itbsky nain. — < C 
with MiOH/KOH at 10-15° or with NaOMe in diy MaOH loaoB 1 HQ giving eonailant 
yidd (1) of 3-ehlorohemtetniene-l,3,4,6 (3:7735). 

C on ondn. with aq. KMnOi yiel^ (1) chloroacetic acid (3:1370). 

•:IM1 (1) Cofiman, Caiothata, J. Am. Chm. Soe. SS, 2010-2047 (1033). |8| Nianadand, 
Cdoott, Downing, Caitar, J. Am. Chan. 3ae. iS, 4200-1202 (1931). 


3:9806 MA6-TBTRACHLOROEEZADIEnE-S,4 


CtHiQi 


Bafl. S.V. U 


Cl Cl a a 

(!:H,--CH=J;-i5=CH-j3H| 


B.F. 84-89' at 2 mm. (1) Df ~ 1.4013 |1) - 1.8465 (1) 

[For prqm. of C! from hexailieii-2,5-yne^ (divinykcetyleoe) (2) with Cl| at -^40” to 
(tojether with other produrts) see |1|J 

C treated directly with CI 2 for 8 hn. at 6 (^ 70 ^ gives (23% yield (1)) i;Z,3,4pfi,^hQgBp 
chlorohexeno^ (3:1220), m.p. 57-68** |1|. 

C refluxed for B hie. with stirring with aq. Na2C0| solo, gives |1| chloride ion corresp. 
to two of the initial four chlorine atoms. — C wi^ abs. MeOH/KOH at 10-15” loses HOI 
in each of two ways yielding (1) both l,3,4-triGhiorohexatrienB-2,4,5 (3:9302) and 3,4- 
dichlorohexatet.raene-1,2,4,5 (3:9300). 

C on oxidn. with aq. KMn 04 for 5 hn. at 35-40” gives |1| chloroacetic acid (3:1370)a 


(1) Coffman, Carothers, J. Am. Chem, iStw. 65, 2040-2047 (1933). |2) Nieuwlsnd, 
Calcott, Dpwning, Carter, /. Am. Cfim. jSoc. 51, 4200-4202 (1931). 


l,8AMifl-HEXACHLOROHEZErnu CACle BdL8.ir.ll 

Cl Cl Cl Cl Cl Cl 

(I3H2 — i— — A — A hi 

A[ ^ 

B.P. 110-llS” at 8 mm. M.P. 59^9” 

jSm 3 : 1220 . HtvuionA: Sduk. 

8:9808 8 , 8 , 6 -TRICHLOROBEIADiraE-M 

CH»=CH-(!>-CH=C!H-(! 3 H, 

(k 

Df-L 80 S 6 ll) 119 - 1 , 5565 ( 1 ) 


Cl 


CUHiGli BBlL8Jf.l9 
Cl 


BJP. 100-108* •14 OB. (1) 



8:«806-a:W14 


DIVISION G 


(Forpr^. of CfromS,6-diDhlor6he»trienft-l,a,4 (a:iiaO4)wi&aoii0.HGliicmtg.GaiC|| 
ixy Bhaking for 12 hrs. at 27* see (1).] 

C nfluxed with Btirring for 7 hrs. with aq. NasCQa gives U) chloride km coTesp. to three 
halogen atoms but the org. product was not identified. 

C on oxidn. with alk. EMn04 for 4 hn. at SCMO" yields (1) chloroacetio acid (3 : 1370). 

2:IM (1) CoflmaQ, CBTOtherB, /. Am, Chm., doc. tt| 2040-2047 (1B33). 

8:8310 l,8-DlCHLOROHEXADlENE-2,4 CsHdCla BeiL SJI. 12 

(Divinylaoetylene dihydrochloride) 

Cl Cl 

CHg“^H^CJH— (!}:^CH — (! jH2 

B.P. 80-82* at 17 mm. (1) » 1.1456 (1) - 1.5271 (1) 

[For prepn. of C (53% yield (1 )) from divinylacetylene by shaking with 12 N HCl contg. 
GmCls see (I).] 

C refluxed with NaOAc + AcOH yields (by reactn. of one chlorine atom] l^etoxy-ia- 
chlorohexadiene-2,4, b.p. 84-85° at 3 mm., Dl^ = 1.0915, ni? - 1.4800 (1|. ^BimUarly 
C on htg. with MeOH/KOH yields (1) l-methoxy-3-Gh]orohexadiene-2,4, n.p. 88-02° at 
30 mm., « 1.0230, = 1.4928 (1). 

C on oxidn. with aq. KMnOi in KiCOi soln. gives (1| chloroacetic acid (3 : 1370) + acetic 
acid (1:1010). 

C with naphthoquinone-1,4 (1:9040) or with maleic anhydride (1:0625) gives (1) only 
a small amt. of dark gummy material. 

I:tlll (1) Ccffmin, Nieuwland, CBrothen, /. Am. Cfum. doc. 65, 2048-2051 (1033). 


3:8312 8-CHLOBOE£XADIERE-l,8 Cl CeHpCl Befl. S.N. 12 

ch*.ch,-ch=(!;-ch==chi 

&P. 08.8-69* It UT mm. ID - 0.93B0 |D 1.4770 (D 

pi^. of G from o-ethyl-d-vinylacetylene by shaking with cone. HCl contg. 
CusCls + NHiClseeil).] 

(For polymerization of C see (1 1 (2).] 

C on htg. with 2 pts. naphthoquinone-1,4 (1 : 9040) for 2 hrs. at 100° then suspended in 
sic. NaOH and aerated gives (1| 2-chluro-l-ethylBiithraquinDne, yel. ndls. from ale., m.p. 
151-152° (1). 

[For study of another chlorahexadiene obtd. from allyl chloride (3:7035) by actn. of 
NaNHiinliq. NHaseeOM 

1:1812 (l) JBcobson, Carobhera, J. Am. Chem, Soc. 66, 1624-1627 (1933). (2| Carothsrai 
Goffmaii (to du Pont), U.S. 1,950.441, March 13, 1934; CmL IfU, II 1037; C.A. 28, 3270 (1034). 
f3) Kharasch, Nudenberg, Stemfeld, J. Am. Chem, Soc. 18, 2034-2035 (1940). 

8:8314 l^CmORO-S-BIEIHnj^irrADIEN^ GaHsa BBiLS.N.12 

GHs Cl 

CHr-GHr-(!}=»CMl»I 

&P. 60-70* ft too mm. ID - O.9S09 ID - 1.46967 <D 

[IVir fonnii. of 6 from 3-met]iylpeiityii-l.ol-3 (ethy|.«thyiiyl'4iiatliyl'4ubinol) by iJuJnng 


C|H|a 


Befl. SJf. 19 



ea UQCIDB (WITH B.P: StPlD. AT BED. Bsm) 

with ootah HCS ooBtC. CuiQ) + NHiG aM (1) (aooiidanble Mdno^^Bstlqrlnanlm^l 
0:9822) ii abo fonDed).) 

C on itdf . 8 montha with CoiCli, NHiCl, pha a iew dnpa wnc. HCl iaomariiad to 1- 
ehkiio0Hm0thylbutaidiane-l,3 (3:7338) (1). 

1:104 (1| Pavotikagra, Zakhaiora, J. Om. Clum. (U.S.SJI.) U, 44A~450 (IBM); CA. II TM4 
(IMO). 

3:11816 lrCHLOR()-8-]IElHyLFE]VTADIE]!rE.l,8 GiHiO BtiL&l[.t8 

CH, Cl 

CHr-CH=(!;-CH=(!;H 

B.P. at im mm. (1| D? - a8S74 (1) nj* - 1.47714 (1) 

[For prqiii. of C from 1-cliloro-6-methylpaitiLdieiie-l,2 (3:9314) by atdg. 8 montliB with 
CmCli, NH4CI, pluB a few drops cone. HCl see (1).] 

C reactB with maleic: anhydride (1 :0625) to give a mixt. from which after hydrolyau two 
acidfl, one m.p. 218-220°, the other, m.p. 350-351°, are obtd. (1). 

I;9IU (1) Favordcaya, Zakharova, J. Gen. Chm. (U.ii.S.R), It, 440450 (1040); C.A. M, 7844 
(1040). 

8:9318 9-CBL0R0-8-METEyLFENTADIENE-l,S CsHgCl BdL S.R. 18 

CH. Cl 

(ar-CH=6 — (!j=CH, 

B J. 87-60° at M mm. (1) 1^* = 0.9437 |i) iff- 1.4871 ID 

[For piepn. of C from 3-methylpenten-2-yae4 in 22% 3rield (1) by shaking for 5^ hn* 
at 20° with c^onc. HCl contg. Cu2Cls + NII4OI see (1).] 

C on htg. with 2 pts. naphthoquinone>l,4 (1:0040) for 1 hr. at 100° gives (1) on cooling 
2-chlon>-3,4-dimethyltetrBhydroanthraquinone, colorless ndls. from aq. acetone, m.p. 107° 
(1); suspension of this intermediate in dil. ale. NaOH and aeralion until the purple solution 
becomes yellow gives (1) 2-chlurcH3,4-dimethylanlhraquinDne, yel. cryst. from AeOH, 
m.p. 171.5° (1). 

[For polymeriaation of C see (1) (2).] 

S:II18 111 Garathers, Coffman, J. Am. Chem. Soc.H, 4075^076 (1932). (2) Carothera, Coffman 
(to du Pont), U.S. 1,960,441, March 13, 11134; Cent. 1184, 11 1038; C.il. 88, 3270 (1B34). 


3:9830 l-^mOROHEKYRE-l CrUrCI BeU. S.N. 13 

CHs.CH2.CH2.CH2— CsC-Cl 

B.P. 47° It 66 nun. |1| » 1.43350 |1) 

[For prapn. of C from hexyne-1 (l:8a55) by conversion in liq. NHj to C4H1.CMJ—K 
and treatment of prod, in ether suspension with CI2 at —32° see |2| |3}; for prepn. of 
C from C4H2.CsC.Na with benzenesulfonyl chloride in ether see (1) (4),] 

C in MeOH + HgO + BF| as specified (2) adds 2 MeOH giving in 83% yield l-diloro- 
2,2-dimethoxyhexanB, b.p. 77-^80° at 14 mm., » 0.0B73, nff » 1.4305 (2|. 

8:IIM 111 Pflaum, Wenake, /. Am. CAem. Soc. 61, 1106-1107 (1934). (2| Vecbano, Bemdim, 
/. Am. Chm. Soc. U, 1711-1713 (1938). |3| McCuskor. Vogt. J. Am, Chm. Soe. H, 1306- 
1809 (1837). |4) Truchet, Ann. chim. (10) 18, 309-416 (1931). 



DIVIBIOM C 

sittcs smoB&MBisnjnmiiB-i cb^ cm 

a 

B^.55* It ISO 010.(11 i^-aeiesdi ii$-i.4S80 (Um 

sisy at US mm. (2| 0.B140 (2) 

48^10° at 100 mm. (3) 0.B141 (3) - 1.42968 (3) 

[For pnpo. of C fiwa S-meQqrlpao'tyn-l-ol^ (othylotlqniyl-iiiatliyl-caibinol} by 
with Done. HCl (40% yield (2)) best ovmight (60% yield |1)); if the acid contaiiia 
CuiGla + NHiCl, C ie accompanied |3) by l-cliloTO-3-methylpentadienB-lp2 (3:9314).] 
[Note that dry HC] at 0” reacte with the ale. only slightly while PCI3 + pyridine gave a 
product difficult to purify (1).] 

C with GHiMgBr gives (66% yield (1)) 3,3-dimethylpentyne-l, b.p. 60^ at 100 inm.j 
Up - 0.7610, fiD - 1.4360; C with GsHBMgBr gives (61% yield (1)) 3-ethyl-3-methyl- 
pentyne-l, b.p. 88" at 100 mm., LiP « 0.7714, nu ss 1.4386, [In orig. paper theee produots 
areinooireotly numbered and named.] 

I;m (1) GampbdU, Ebv, /. An. Chm. Soc. IS, 1798-1800 (1940). (2| K. N. Campbefl, B. K. 
Campb^ Eby, J. Am. Chem. Soe. M, 2882-2884 (1038). (.3) Favor^aya. Zaldurova, /. Oen. 
Chan. iV,a.S.R.) II, 446^50 (1940); C.A. M, 7844 (1940). 


8:9384 4-CHLORO-4-METHTLPENTyiiB-8 CH| CbHbCI BeiLSJI.12 
(THmetliylpropMiDrl chloride) 

i 

B J. 57-61' It 47 mm. (1) ~ 1.4148 (1) 

[For prepo. of C (33% yield (1|) from 2-metbylpn>pyii-3K)l-2 (trimethylpropaiKyl 
alcohol) with FCli in dry ether see (I).] 

C in acetone refluxed 4 hrs. with KsCOa and phenol gives (69% yield (1|) phenyl tii- 
methylpropargyl ether, = 1.340B, but undisUlUble without decomposition (1). 

S:im ID Hurd, Cohen, J. Am. Chm. Soc. IS, 1074 (1931). 


3:9326 14,2-TRICELOROHEZEHE-l Cl Cl 

|!!I 


CiH A Bon. SJI. 11 


B.P.90-B3'atlDiimi.(l)(2| d? - 1.226 (1) (2) 1.4760 <1) (2) 

■nd* eompoimd wu at fiial (2) thought to be 1,2,2-trichlorohexaiie but later (1) waa 
eetoHiehed aa C. 

[For foimn. of C from hexyne*! (n'butylacetylcne) (1 : 3066) with Cl, in aq. tcr-BuOH, 
MeOAe, AeOH, or Ac/) at 46° (2) or in 85% aq. HQ, 30% aq. E^i, 80% H1PO4, or 
22% MeOH/HCl (1) eee indie, refa] 

liMM (1) Monb, Haoiiioii. J. Am. Chm. 69c. n, 440-460 (1040). (2) Marie, Vogt, Bemiion, 
J. Am. Chm. Ste. 41. 1440-1461 (1030). 



uw II 9 OIDI 8 mm ap. BlVlD. AT RED, FSBA) , 
«(MM a44M4IMTACBlOtOBmilB a a CAOli 


Jn k 


M&Rli 


RP. 199-131’ It U mm. (11 /tf«lJi70(l) iiff - 1.4980 <1) 

[For fomm. of 6 from hexjme-l (n-batgrlMetylcne) (1:8066) with Oi in MlOAl at 46* 
(1) w in 35% tq. HG, 30% aq. HiSOt, 30% aq. H 1 PO 4 . or 22% MeOH/Ha (2) (toirtiMr 
with other producte) see indie, refs.] 

B;IM (1) NorriB, Vogt. Hennimi. /. Am. Chm. Soc. II, 1460-1461 (1089). (8) Nonii, Harnkm, 
/. Am. Chm. Sac. «, 449-4S0 (1940). 


3:9880 l,S-DICHLOROHEXENE-l 

CiHr-0-’<3l 

h-JLci 


CiHiiCIi 

CiHr-G-Gl 

a-H-H 

(nine 


BoH&If.ll 


cufonn 

B.P.88’ at SO mm. (1) 1^* >. 1.0819 (1) - 1.4881 (1) 

80-88’ at 86 mm. (2) J)“ > 1.070 (2) 1.4099(2) 


Owufonn 

BJ. 63-05’ at 38 mm. (1) 
65-57’ at 86 mm. (2) 


- 1.1167 (1) jS 1.4076 ii) 
» 1.051 |2) 1.4343 (2) 


[For prepn. of C (cie form) from 2’«hlorohexBne-l (3:7530) with Cls in CCli at 33-40” 
(1) (yield 26.7% together with 25.4% of 1,1,2,2-tetraDhlorohexane (3:9332)) (1) or in 
AciO, or AcOH (2), see indie, refs,; for prepn. of C (frone form) from hexynM (1:6055) 
with Cli in CCU or heptane in proa, of trace of BbCli (yield 19.67o together with 80.6% 
yield of 1,1,2,2-tetrachlorohexBne (3:9332)) (]| or in aq. or ter-BuOH |2) aee indie, refs.; 
for prepn. of C (both forms) from hexyne-1 (1:8055) + Ch in cone. HCl, 30% H|0O|, 
30% HiPOi, or MeOH satd. with HGl (together with other proda.) aee |3) (4) or in Mk)Ao 
see (2).] 

Neither eia nor tram forms of C will add HQ even in pros, of BiQj |1) (3). 

linn (1) Hennion, Welsh. /. Am. Chm. Sac. U, 1367-1368 (1940). (2) Norru, Vogt. Herndon, 
J. Am. Chm. Soc. 11, 1460-1461 (1039). (3) Norria, Hennion, J. Am. Chm. Sac, CB, 44M60 
(1940). |4) Yerbanc, Hennion, /. Am. Chm. Sac. H, 1711-1713 (1938). 


3:9339 l,l,2,S-lEmCHLOROBEXAnE Q Q GsHidCli BeiLSJValO 
CH|. GH|. CH]. CHs~ 


B.P. 9B-101” at 14 mm. Ill 1.3096 (1) 1.4868 11) 

108-110” at 10 mm. (1) 1390 |2| 1.4890(2) 

[For formn. of 0 from hexyne-l (n-butjdaoetyleiie) (1 : 3055) with Gli in aq., MaOAi^ 
AcaO, or AcOH at 46“ (1), or in 36% aq. HQ, 30% aq. Hj804. 30% aq. H 1 PO 4 , or 29% 
MeOH/HQ (3), or in CQi + SbGU (30.6% yield (1)) (together with other products) see 
indie, refs.; lor formn. of C from 2-chlorohexene-l (3:7530) with Qs in CfHa *(- KQi at 
3M0” (26.4% yield 0 -|- 26.7% yield cu l,24ichlorohexBne-l (3:9330)) see (1).] 



8:«88»-S:n88 


DIVISION C 


U86 


8tlHi (!) Hnnioii, Wtlih, J. Am. Ckm. Bte. 0, 1887-1888 (IMIA. W Hmk, V«|t, Hiwriea, 
/. Am. Chtm. See. H, 1480-1481 (1880). (8) Nonii, Hannion, J. .Am. Omm Bee. n, 440-480 
(1040). 


8; 8884 d,M-CHLOKOUKUm-l Cl CiHiiCl BalL 8.N. 11 



[TbiB compound is aa yet unrecorded; a dextrorotatory isomeiide hae been prepared (1| 
from lerorotatoiy hexen-l-ol-3 with FCU in pytidina Althouj^ dietd. at 20 mm., no 
b.p. wai reported (1).] 

I;M81 (1) Levene, Haller, J. Biel. Chem. 88, SOS (1020). 


3:8388 cii-l-CBLOROHEXEnE-S H H C|Hii(JI BaiLS.H. 11 

GHa.CH,. U 

&P. 89-61’ at 80 mm. (1) 0.900 (1) r$ L438 |1) 

Two gBometiical fltisreoisoiiierfl of this siruRturo arc theoretically possible, but only that 
with the eu configuration (C) has as yet been recognized. 

[For prepn. of C from cu-hcxen-3-ol-l [Beil. Ii-(229), It-(4S6)] (1) |2| (b.p. 156.r at 
760 mm. (3), 63.3" at 14 mm. (3), " = 0.847S (2), = 1.4373 |2|; 3,5-diiiitrobemioate, 

m.p. 44.5-46° iV^-(a-naphthyl)carbamatc, m.p. 80° (4)) with SOCI 2 + pyridine in CHCla 
(72% yield (1)) see (l|.l 

G with Nal htd. 12 hre. in acetone yields (1| ]-iodohexene-3, b.p. 62-63° at 12 mm., 
cm 1.469 (1|. 

C fails to react with activated Mg in dry ether, but the corresponding iodo cpd. (see 
above) yields the corresp. RMgl (1), and a mixt. of both can be used (5). 

I: MM (1) Ruiicka, Schini, HeU. Chim. Acta 17, 1606 (1034). (2) Stoll, RduvS, Hdu. CAim. 
Adta 21, 1542-1547 (1938). (3) von Rechenbers. J. praki. Chm. (2) 111, 120 (1920). (4) van 
Romburgh, Piroc. Atad, Sei. AtiuUrdam M, 758-781 (1920); C.A. 14, 2750 (1920). (5| BtoU, 
BoUe. Hdt. Chime Acta 21, 1551 (1938). 


3:B338 d,14-CHL0R041-M£THYLPE]!ITERE-2 Cl CH| G^nQ 


(a,/3,7-Trimethylallyl chloride) 


B.P.41-43'‘at81iiim. (1) 


CHi 


:r-i-i=ci 
1 


H-CH, 


Baa.I — 
Ii-(90) 
Ir- 


Note: altbnu^ the product is as yet unrecognized, C by virtuer of allylic transpoaition 
may conc^vably be in equilibrium with its synionic isomer 2-chloro-3-m0thylbuteae-3. 

[For prepn. of C (75-30% yield (1)) from 3-methylpentai-2-ol-4 [Beil. 1445] by dietn. 
wi11i6JVHCl8ee(l).] 

C with quinoline at 170" loses HCl giving (66% yield (1)) 3-methylpentadieQe-l,3 [BdL 
Ia.(118).I,-(231)],b.p.76°. 

I:MI8 (1| Abehnann, Rer. 48, 1570, 1683 (1910). 



vm LIQUlDfl (WITH B.P. lUEPlD. AT HtSD. FBESa) SiOtiMiMii 


S:9NA ^M-M^MCBLUSOBEXAUB 



B.P.7*-7BUtUiiiiiL(l| 


BA I - AM 

Mn) 


Heavy oil with acmable odor. — Insol. aq. 

|Por inopn. ol C (90% yidd (1)) from JiT-beDMyl-Z-jnedqdpipeiidiiio (V>biBioyi«h 
inpeooline) (Bdl. XX-B7] with PCU (1), fnm hBxanediDl-1,6 [BeiL I-M4] nr the ooirfr 
gponding intenul ether, Z-methyttetrahydropTnn [Beil. XVlI-13], repeated tnatment 
with HCl (2), or from hexamethylenediamine [Bdl. IV-26B] with NOCl (3) eee iadk. refa] 

t:NM (1) Ton Bmin, Sobeold, Ber. 44, 1042-1043 (10111. |2) Lipp. Bar. IB, 8283-8288 (1888). 
|8) Baolonina. J. Rvmi. Phvt.-CKm. Soc. H, 608-032 (1888); CmL IBM, 1 25. 


3:BB4R B,S-DICHLOHOBEZAnE O 

GHe.CH|.CH].CHir~(!/— CHf 


CtHuCli 


BASJT. 10 


B.P. BB° at 40 mm. (1) • 1.0150 <11 - 1.4358 <1) 

[For formn. of C (40 % yidd (1 ) together with 20% yidd (1 ) of 2-ddoroheiiene-l (3 : 7630) ) 
from hegyne-l (1 ;B055) with HCl gu -[- BiCl] see (1).] 

C htd. at 05° with eoln. of solid KOH in n-prapyl ale. givee (00.5% yidd (1)) ^eliloro- 
hexene-l (3:7530). 

S:8MS (1) HennJon. WeUh, J. Am. Chan. Boe. M, 1307-1368 (1040). 


3:0344 Sid-DICHLOROBEZAITE 

CH|.CH 


Q Cl CtHudi 
r-i-llj-CHi-CHi 

1 if 


BelLBJr.lO 


B.P. 6B-70* at 80 mm. (1) 


= 1.055(1) 1^ = 1.4400(1) 


ColorlesB liq. rrith ewnetiiah odor. 

[For prepn. of C from hexene-3 (1 : 8270) with Clj in CHCla at —30° to —40° (07% yidd 
<1)), or with BOjCli at 40-60° (1), or with in CCU (1) see (1).] 

•:IM4 (1) SpiegUr, Tinker, /. .4m. Chan. Sue. 01, 041-012 (1030). 


3:0846 d,{-8,a-DI(mORO-S-METBYLPENTAnS CiHuCIi 

H CH| 

CHa.CH 

B.P. 8S-B4°at48mm.|l) 


C— C— Cfl| 
^ i!a 


Belli — 

Ii- 

le-dll) 


[For fomm. of C from 3-methylpentene-2 (1:8276) with Cli in CHCli (eome 3-(or 8)* 
oliloro-2-methylpentBne (3:7400) is also formed) see (1).] 

■:NM (1) van Rimeghem, BuU. toe. Mm. Balg. tt, 140-150 (1023). 





Dmox c 


3:9M8 8^1^3D<(Mt(><MIETB7LPElTTAllB OAdOl JMLSJIpIO 

CHi C3 

CHg.CH 


C itself seems to be unrqioited. 

[The dextrorotatory isomer of C has, however, been studied (1) |2| |3}. For prepiL of 
it from dextrorotatory S-metbylpentanol-l with SOCis see (U; b.p. 73” at 100 mm. (1|, 
« 0*892, np » 1.4210 (1). ^ With Mg in diy ether this isomer yidds |2| (3) RM^l 
which with GOs gives |2) (3) dextrorotatory 3-inethylhexaniiiG acid-O, b.p. 115” at 16 mm. 
(3)i3KZ)S*-0.923 (3H 

t:fMB |1| Levans, Marker, /. BioL Chm. n, 86 (1931). (2) Levene, Marker, /. BiaL Chm. 
•5, 11 (1932). |a) Levene, Marker. J. Biol Chm. M, 101 (1932). 


3; 0850 d,2-2-GBLORO-8-METBTLPE1!TTAFS CeHiiCl BeSL 8.R. 10 

(esc,-Butyl-methyl-carbinyl chloride) 


BJ. 71.1-73.3” at 160 mm. (1) 

[For formn. of C (together witii other products) in reaction of 2-ethylbutanol-l (1:6223) 
withHCl+ZnChseellN. 

C with Mg + dry ether yields (1) RMgCl which with Oe yidds (1) 3-meihylpentanoi-2 
(1:6202); this ale. upon oxidn. with CTOa/H|S04 yields |1| 3-methylpentanone-2 (2,4- 
^nitrophenylhydrasone, m.p. 71.2” (2), 70.5-72.5” |1|). 

I.’IM (l) Whitmore, Esmati, J. Am. Chm, 8oc. N, 2535 (193B). |2| Drake, Veitoh, /. Am. 
Chm. 3oc. 67, 2624 (1935). 


S^CHLOROCATBCHOL OH CsBACl Beil. VI — 

H Vli.(888) 

Vlf- 
I 

B.P. 110-111” at 11 mm. MJ>. 47” 

3ss 3:0745. DwisionA: Sdidt. 


4-CHLOROCATECHOL OH G^OiCl BelLVl.783 

H VIi.(38B) 

Vlr(787] 


B.P. 13B” at 10 mm. M.P. 90-91” 




GHi H 

CH^CHi-A i-CH, 

A Ai 



iSw3:S47Q. DMimiA; Sdidi. 





\jm UBHJIDB (WITH B.F. KEmD. Ef WED, 

BtMSl BDlBlBn. CBLMOMAUULTB fi g fr / Vl Bdtn— 

O-«-000CHi Hi-QIM) 

H-iUcX)OCHi ®r(««) 

aP. lOftB* Mr. mt IB nan. (1) - l.a77B (1) 

100" at 17 mm. (2) -1.278 (2) n& - LB61 (2) 

D^* - 1.2778 (2J - 1.M170 <2) 

[For pnpn. of C from ehlotonul^ anhydride (3;02B0) with abe. MeOH + coOc. 
in cold aee (2).] 


I.'BHI (1) WiUbii, Saiiina, Z. phytOt. Chm. n, 741 (1812). (21 von Aumn, Haem. to. M, 
1681, 1686-1687 (1829). 


a:OS8S ADim (DI)CBLORIDE 


0=C — (CH])| — 0=0 


CcHOiCli 


BelLH- 688 
Ui-(877] 

llr(8T8) 


B.P. 130-132° at IB mm., bL dec. (1) 

128-128" at 11 mm., bL dec. (1| 

128" at 11 mm. (2) 

83-88° at 1mm. (3) 

(For prqpn. of C from adipic acid (1:0775) with PCI( (5) (yield: 70% (4), 50% (1)), 
with FCli (5) (82% yield (6)), with FCli + ^Clj (76% yield (4)), or with SOCli (yield: 
100% (2), 90% (3), Sl% (4), 60% (71) (8) (8) (10| (10) see indie, refe.] 

[For atudy of leaetn. of C with Cli eee (11); of C with Bir see (11) (12) (13) (19); witb 
diethyl aodio-nudoiute aee (14); with Me^ or EtZnI eee (7); with triethylamine or with 
pyriiUae in C*Ht see |15).] 

[C with AlQi + CtUi (dvee (75-61% yield (9)) (8) (1) (6) (16) 1,6-diphenylhexaiiedi- 
one.1,6 (dibenaoylbutane) [Beil. VII-777, VIIi-(404)|, nyst. from ale., m.p. lOO-lOT 
(9), 107° (6) (16) (note that some ff-benaoyl-n>valeric acid [Beil. Xi-(339)], m.p. 78* (16) 
77-78* (17) (p-nitrophenylhydraaone, m.p. 187° (17), eemicarbaaone, m,p. 187° (17)), ia, 
alao formed). — For reactn. of C with AlClt + toluene, m-xylene, p-xylene, meaiWl^ 
(18) or chlorobenaene (8) see indir. refs.] 

C on hydiolyBiB yields adipic acid (1 :0775) tfor the diamide, dianilide, di-f^faduididBi 
and other derive, corresp. to C see 1 :0775). 

8:8IB (1) Btaix, Ann. elim. (7) I, 369-377 (1896). (2) FHSaoU, Maier, JfoMlth. U, 271-272 
(1932). (3|Lieeer, Macnni, Ann. 648, 226-254 (1941); C.A. 87, 4699 (1943). (4) aark, Bril, 
7Wmi. Boy. to. Cm. (3) 27, in 97-103 (1933). (5) Buagli. Ann. IM. 179-180 (1913). (6) 
Boieehe, Wdleminn, Ser. U, 3715-3716 (1912). (7) Blaiw, Koehler, BuU. me. ehtm. (4) I, 
683 (1308). (8) Skraup, GusBenheimer, Ser. 88, 2495 (1925). (9) Fuaon, Welker, Ory. BynftNM, 
CSO. VoL 3 (let ed.), 169-171 (1943) ; II, 32-34 (1933). (10) Meyer, Jager, Ann. 147, 40 (1006). 

(11) In gnlri , J. Chm. See. Ill, 961 (1021). (12) Bemtou, Ing, Perkin, J. Chem. to. 126, 1600 
(1924). (13) Hrimberi, MOllet, fier. 68, 1603 (1925). -(14) Scheiber, Lunfwiti, Ser. 43, 1838 
(1909). (16)Wedekmd, MOler. Wrinand,/.]>rak(. Chem. (2) W, 161-174 (1925). (16)Beuar, 
Ann. eA«n. (9) 1, 843-844, 394 (1914). (17) von Auwere, Trippmann, Ser. 48, 1217 (MS). 
(18) Bondhe, Ser. B, 2079-3080 (1919). (19) Guha. Sinkaran, (fty. Sgntheiei M, 57-60 (1M6). 



9 :na 04 l: 9 SM 


mVlBION c 


UM 


jimaamLdjt^4msufa.o- cjofifik 

SOCCDTAIE OOOCBi 

H-C-Cl 
H-i-a 
dxxK:;^ 


B.P. 11&5-1S0.5° cor. at 11.6 m 
iSsB 3:0486. DivitimA: Solidt, 


M.P. 43'' 


Bdin- 

nr(aa 7 ) 

llr(6ff7) 


a-CHLOROCYCLOHEXANOlTE 


0 

h H 
H,c^ ^i-a 


CiHiOCl 


V 

H, 


B.P. 88-90° at 18 nun. M.P. 93-84° 
iSae 3:0120. Division A: Solids. 


= 1.161 


3:9860 S-CBLOROCTCLOHEXAHONE 


0 

h 

/ \ 

H,C CH, 

Eld; (I:Hi 

\ 


CiUiOCl 


V 


H, 


a 


Bf. 91-98° at 14 mm. (1). 

Colorlem oil. — C do« not fume in air or attack sldn (1). 

[Fbr piepn. from cyclohexea-l-on»3 + <iiy HCl in dry ether see (1).] 

I:1M |1) Rate, Giethe, J. prakL Chm. (2) 88, S03-GM (1908). 


8:9864 IrCBLOROCTCLOHEXANORB 0 C^^OCl 

A 

Hic/^ '^CBi 

Hid: d:Hi 


H>S, 


BoiL Vn - 10 

vni-( 8 ) 


nff » 1.4836 


BeiLVn-10 


BeO. S.N. 612 


BiPe 98" at IT ] 


( 1 ) 


Tff » 1.4867 (1) 


liq. with pe&etratiiig odor |ll- 

[For iirqm. from 4°«hlorDcyclolieiBiiol-l (3:9376) by ondn. with GiOh aee Ul (fli-l 



12H UQ0ID8 (WITH EF. REPID. AT BID. PBBBB.) 

^MSMwoqcMiwiao— -Itt m ictrtMMieiiiemC + HninitiuidtaCil 4'KOA« ( 1 ); 

oyat bon aq., n-p. 101° (block) (I); 106* (2). 

S:IM (1) SdMUjr, Falfrv. BaU. ue. ckm. (4) tt. 900 (1028). (2) Falfrv. CM. 

tmd. m, 044 (1080). (3) Bulur. Tumu. Bit. (m. cMm. B, 130S-U06 (1088). 

S:B86B SIBITL a-CBL0R0180CR0T0BATE CiHaOaCl BoElI — 

CHi— C— H Hf— 

caomJmj 

EP.7rit80iiiiB.(l| 1.100 ID fft-1.4nO|D 

58° at U mm. |1) 1 1.1021 (1) 

[Sm obo iOtyl tirMmtxdimiak, (3:8623).] 

[For prepn. of C from Ag salt of o-chloroiaocrotonic add (3:1615) with GiHJ see |1|; 
note that attempts to prepare C from aNshloro-isocrotoDie add (3:1615) in EtOH willi 
cone. 1U904 at 100° give only (1| the stereoisomeric ethyl a-chlorocrotonato (3:8523).] 

C with ale. KOH at room temp, gives upon acidification oF-chloroisocrotonic add (3 ; 1615), 
m.p. 66^ 

lilM (1) von Auwera. Ann. 412, 61-82 (1923) 

3:9372 tec.-BUTYL TRICHLOROACETATE CsHACla BdL 8.11* 160 

(3H|CHiCH.O.CO.CCia 

CHa 

B.P. 8A-8B’ at 10 mm. (1) = 1-258 |1| = 1.4440 (1) 

(For pnpn. (82-80% yield) from butBiiol-2 (1:6155) + trichloroaoetic ac. (8:1150) 
roe (1).] 

[For study of ehlormatioa of C see ID ) 

8:M72 ID Weddle, Adkiiu. /. Am. Chan. Soc. U. 3361-3864 (1030). 

ttr-BUm nUCBLOROACETATB CtHACIt BaU.EH.160 

GACO.O.OiH, 


EP. 37° at 1 mm. H.P. 26.5° > 1.2363 tff - lASOg 

5le*8:018E ZKntwiiA; iSoIufa. 


3:0873 HBTHTL 7 -(CHL 0 R 0 F 0 RinL)-n-BUnRATE C(EAC1 BaEEH.173 
(‘r^(CBiboi&Bt]u)zy)-n'butyiyl chloride) CHj — CHr~-COOCH| 

(Ihi-c— a 

B.P. 110* at 86 mm. (1) 

110-113* It IS mm. |5| 

110° at ID mm. (2) 

Note that C ia both aa add chloride and an eater. 



it9l93^£»74 


9IV2BI0N G 


[For pnpn. of 0 from meU^l hydrofen idutante {BeO. llr(Mf)l A.p. it 27 mm. 
(1), 153*’ flt 20 mm. |2|, 130-151'^ at 10 mm. <3), J^I ^ 1.104 m, ^ - 1.4392 (2), itself 
ofa^. from butane anhydride with MeOH (2) (1)) with 80Gii at 20” for 12 hrB.« then at 
30” for 3 hn. .(yield 93% (l)i 87% (5)) |2|, see indie, refa.] 

[For behavior of (j with EtM|^ in toluene followed by bydrolyau giving t-keto^haptanoic 
acid, m.p. 50” see |2|; for reaction of C with atoxyl see (1).] 

[For use of C in Friedel-Crafta type of reaction aee (4).] 

(C on catalytic hydrogenation aa directed gives (70-85% yield |5|) methyl v-foimyl 
ti^butynte, b.p. 100-103” at 23 mm. (coneap. 2,4-dinitiophenylhydiaBone, m.p. 105-106”) 
(S>.1 

1:9178 (1) Morgan, Walton, /. Chm, Soc. 1188, 277. (2) Gluttorbuck, Rapsr, Fioekam. /. 19, 
303-394 (1925). (3) Fourneau, Sabetay, Bull, loe. c5tm. (4) 45, 838-839 (1929). (4| RobinaoD, 
Walker, J, Chan, Soc. 1917, 62, 65>67. (5) Harria, Wolf, Moaingo, Aith, Andaraon, Eaaton, 
FbUcera, J, Am, Chan. Soc. 97, 2008 (1945). 


— TRICHLOROPARALDEHYDE 0 CsHACb Beil. ZIX- 386 

ClCHr-C^ ^C-CH,C1 nXi-(807 

i i 

(ln2Ci 

B.P. 142” It 10 mm. H.P. 87-87.5° car. 

Am 3:2300. DveiamA: SdHit. 


3:9874 cii^l-CHLOROCyCLOHEZAHOIr-l 
((M.Cyclohexene chlorohydrin) 


H,C 

Hid 


OH CiHuOCl 


:c-a 

I 

6hi 


H 


Hi 


BeO. S.N. 502 


BJ. 03-94° It 24 mm. (1) 
76° It 15 mm. ^3) 


/>l' » 1.1281 11) 1.4860 (1) 

DL* - 1.150 |2) nL* 1.4860 (2| 


[See alao fr(ma°-2-cAfofocyf:;Zoteano{-l (3:0175).] 


[For prepn. of C from 2-chlorocyciohexanone-l (3:0120) by reductn. with isopropyl 
MgCl, (er-butyl MgX, or cyclohexanyl MgX (the prod, ia actually a mixt. of C (72-73%) 
with the trans iaomer (27-28%) see (1); for fonnn. of C from cydohexene (1:8070) with 
HOGl aee (2) cf. (5) (this method is claimed by (2) to yield some C, but according to |1) 
gives solely the froju isomer).] 

G with aq. NaOH gives on refluxing (76% yield (1)) cydohexanone (1:5465) (note 
difference from the frons isomer which gives cydohexene oxide). — C with cone. HO or 
with ZhCh in ether shows no tendency to convert to the irans iaomer (1). 

(Note: the foUowing derivatives are liated aa frona cm the aasumption of inveiaion during 
formation.) 



UH , UQ0ID8 (WITH B.R IffiTTD, RED. TBE8BL) litBIT# milll(| 


' ihmtCManMiydalimiiilieatete; BonitB. not i^jiarlad (4), 

tam t iflhVinicyriiAmnvl JV-fkujhmllim: iiLp. 66-M* (31, [Fkam C + nhenl 

iiMruatoinlt.pet.|3).) -rpwiwi 

im^UXmaerdAMiasfi. M<aHUfhtl 9 l)evbuut>: m.p. 166* (1). (From Ciriih 

aKia|dtthyl noeyanate htd, 4 hn. at 100° (1).| 


BaHktt, J. An. Chm. Sue. t), 224-327 (1035). (2) Godsbot. MouaMnn. Qraaaar, 
Coinjri. raid. 3N, 748-749 (1935). (3| Cook, Howitt, Uwnnoe, J. CAem. <to7im 75. (41 
Wiartoia, BaoklBi, /. An. Chm. Site. 65, 616 (1943). (5) Nowman, Van dar Wori, J. Am. CSm, 
Ste. 37. US (1046). 


dnani^-CHLOROCTCLOBEZAllOL-l OH C|Hu(X)l 


i 

Hj^ c1hi 


H, 


BeflLVl- 7 
vii- 
VIi-(M) 


B.P. 104-106° at 46 mm. ILP. 30° DL‘ = 1.146 ni>' • MBSQ 

See 3 : 0175. Division A : Solids. 


3:9376 i-CHLOROCYCLOHEXANOU 
(Quinitol chlorohydrin) 


H OH 

V 

\h, 

Hid; i!)Hi 

V 




Cl 


COliiOCl 


Bail VI- 
VIi- 
Vlrd*) 


B.P. 100° at 14 mm. (1| 
106° at U mm. (2) 


- 1.1436 (2) nif « 1.4080 (2) 


ColortosB oil, 

[For prq)n. from quinitol (flyclohexBnediol-1,4) [Beil. VI-74] by htg. with cone. HCX see 
(U (2|; for formn. from resorcitol (cyclohexanediol-],3) [BeiL Vl-740] with cone. HO 

[C on refluxing 2 daya in diy ether with Na yields (3) (by loss of HGl and reair.) cyclo- 
hexen-^-ol-l, b.p. 67-68" at 14 mm., ^ 0.9425, nJi 1.4627; AT-phenylcarbamate, 
in.p. 82^ (block) (l|.] — [C with powd. KOH in ether is only partially tianafonned to 
cycIohe3Een-3H)l-l, even on boiling (1).] 

C on oxidn. with CiO* yields (1) (3) 4-chlonicyclohexanone-l (3:9364). 

[Hm acetyl deriv. of C is an oil| b.p. 111-112" cor. at 18 nun., 1.1282, 

12 ).] 


0 4-Cfabrocyclnheiyl JV'-^enylcarbimate: m.p. 90" (2). 


8:1171 il) Sabetay, Palfray. Bull sac. 
Coiiqrt. rend. U. 701-703 (1929). (3) 


chm. (4) a, 908-009 (1928). |2) Palfray, RothMi, 
Palfray t Rothatein, Compt. rend. IMi 042-945 (1930). 



a:9S80-S:am 


OIVffilON 0 


1394 

S:88B0 n-AlCn CBLOBOFOBIUTE OAiOlQ BdL 8JI. 198 

cUcuacarboute) »JC|HuAOO.Cl 

B.P. 60-69° at 15 mm. ID - 1.4181 {2} 

53.4-64.5° at 11 mm. (2| 

C on ht4 with quinoline dec. at 72° (3) into n-amyl chloride (3 ; 7460) -|- COi; C on htg. 
with ZnC 3 i 0vee theee -f> amylene (and its polynen) .-I- HCl |4). 

1:8188 (1) Eectmen Ormnic Chemicals, Liat No. 36 (1946). (2| Kohlraaach, Bobaihy. IfoaoM. 
n, 307 (1830). (3) Carrt. BuU. loe. ehim. (S) 3 , 1068 (1836). (4) Underwood, BerO, J. dm. 
Cham. Sue. IT, 2729 (1836). 


3:9384 n-FROFXL d,I-i>-CHLOHOPROnOITATE CiHuOia BaiL S.II. 169 

H 

fi-CiHT.O.CO.(!!.CH, 


BJ.- 

I:tl8l (1) Sehjanberx, Z. phyiik. Chm. A-HX, 230 (1935). 


da 

iTi** = 1.0478 ID 1$ = 1.4218 ID 


3:9388 ISOPROPYL 5-CBLOROPROPlONATE C|Hi,OtC!l BbLSJI.162 

(ClIa)jCH.O.tX).Cnj.CHjCl 

EP. - 1.0503 ID tS « 1-4230 |1) 

S:fS88 (1) Schjanberg, Z. physik. Chem. A-17X, 231 (1935). 

3:93BO ^-(/9-HYDR0XTETH0X7)ETHYL CHLOROACETATE BeiL S.N. 160 

(Dietihylene glycol immo (chloroacetate) ) C 6 H 11 O 4 CI 

HOCHJ.CH 2 .O.CHS.CH 2 .O.CO.CH 2 CI 

B.P. 130-142° at 0.a mm. (1) 

Viacoud oil, msol. in aq. but slowly dissolving when shaken with aq. because of bydrolysis 
to disihylene glycol (1:^5) + chloroaceUc ac. (3:1370) (1). 

l:Mi ID Meerwein. 86nke. J. prakL Chm. {Z) W, 317 (1933). 


3:9394 PORMALDBBYDE OiO'-DICBLORO- CeHiACli BaEl — 
I80PR0PYL-ETHTL-ACETAL (aC!H|)iCH.O.CHi.O.C|H| Ii— 

(^i/B'-SichloToiBopropyl-ethyl-fonn^) ^(640) 

B.P. at 16 mm. ID Oj? - 1.182 12| iiL' - 1.44919 |2) 

90-91° at 12 mm. |2) 

Gohnleaa liq. with ethereal odor. 

[For prepn. of C from epicUonhydiin (3-d>loro-l,2-epoxypKpoae) (3:5358) + ehhno- 
mathyl ethyl ether (3:7195) aee (D (2).] 



iSU l^lQUIDB (WITH HP. BEFTD. AT BED. PBJB8B.) 

»!«• tBc. *Mm. fO IM2M am. m Handwri. AA 

3:9396 6-CHLOROHBXAIIOL-l CH,.(CHi)4.CHiOH CeHuOCl BttiLSJI.94 

(tf^Uhloro-rkhexyl alcohol) ^ 

B.P. ll&-liratlBiDm.(l) 

113" it 1711110.(1) 

[For prepn. of Cl from a,c.Hhe]caniethyleiie glyool [Beil. 1-434, Ii-(251), Ir(661)] (b.p, 
145-149^ b 1 18 mm. (2|) willi cone. HCl aa directed (1) cf. (2) (yielda: 85% (3|) aee iodic, 
rofa.] 

[C with KSEt io ale. hid. hr. gives (1) ethyl i-hydroxy-rip-hexyl sulfide, coloriesa oil, 
b.p. 134-136" at 17 mm.; this prod, with SOCI2 4* diethylaDiline in CCI4 at 55° givea (1) 
6-chloro^hexyl ethyl sulfide, b.p. 128-131° at 26 mm.] 

C with thiophenol has not been studied [however, fi-chloro-n-hexyl acetate with excess 
thiophenol in aq. NaOHhtd. 3 hrs. gives (85% yield (2)) 6-hydroxy ^hexyl phenyl sulfide, 
pi. from It. pet., m.p. 43°; this prod, with SOCI2 + diethylaniline in CCI4 yields (2) 6- 
chloriMb-hexyl phenyl sulfide, m.p. 7-8° (undistillable)]. 

[6 (1 mole) with Et2NH (2 moles) in s.t. at 100° for 16 hrs. gives (58% yield (4H 8- 
(diethylarnino)hexanol-], b.p. 96-99° at 2 mm. (4); this prod, with SOCI2 in CHClj gives 
(30% yield (4)) 6-(diethylainino)-nrhcxyl chloride, b.p. 118-120° at 19 mm.] 

Cl with morpholine gives (5| aim. quant. &-(4<moiphalinyl)hexanol-l, b.p. 146.0-14741° 
at 5 mm., 2^** = 0.9884, nff = 1.4750 (rorresp. V-(»-naphthyl)carbaiiiate, m.p. 71.0- 
72.0° COT.) (5), — C (1 mole) with iV-phenylpiperazine (2 moles) at 100° for 5 hrs. gives (3) 
in aim. 100% yield (as salt) 5r-(6-hydraxy^hexyl)-2^'-phenylpiperazine, m.p. 65.5^7.0° 
cor. (corresp. N-phenylcarbamate, m.p. 91.5^3.0° cor.) (3). 

B^Uoro-n-hexyl acetate: oil, b.p. 113-116° at 17 mm. [Prepd. indirectly f2).] 

O 6-CUfiro-n-hexyl N-phenyicarbsmate: m.p. 49-50° (3). 

6 : ms (1) Bennett, Turner, J. Chem. Roc. 1188, 813-81.^. (2) Bennett, Mobbob, J. Chm. Sot, 
IBBl, 1608-169*1. (3) Anderron, Pollanl, J, Am. Chm. Soc. 81, 3439-3440 (1930). (4) Work. 
J. Chm, 8oe, INS, 428. (5) Andoraon, Pollard. J. Am, Chm. Roc. II, 3440-3441 (1939). 


3' 93B6 ihBTJTTL a-CuLOROETHYL Et^Jj&R 
(ot-Ghloroethyl n-butyl ether) 


H CbHuOCI Beil. S.N. 78 


CH3.C.O.W-C4H9 

dll 


B.P. 48.9-60.3° cor. at 11 mm. (1) 


= 0.9335 ID ni? » 1.4165 (1) 


C decomposes considerably if disld. at nrd. press. |2]. 

[For prepn. (95% yield (1|) from paraldehyde (1:0170) + n-butyl ale. (1:6180) + 

dry HCl see (1|.] 

C on stdg. polymerizes to dark tarry residue (1|- 

[C On bromination yields ajd-dibromoethyl fi-butyl ether (2).] 

6 cm ahjikSng with aq> yields acetaldehyde (1 :01(X)), n-butyl ale. (1 '.6160), + HCL 

S:ilN ID Hense, Murchison, /. Atn. Chm, Soe. 51, 4077-4079 (1931). (2) Dyhatrai Lewis, 
Booed, J, Am. Chm. Soc. 51, 3399-5400 (1030). 



8tlB87-8lfliM 


DIVISION C 


fiMlCBlOiOIBBBZAL (DDCHLOBISB 


P<m 


BriLV-BM 

Vi- 

Vr(ro4) 


B.P. IIS-ISO' tt 14 ata. M.P. 48* 

J 

Sh 8:0490. DiniimA: SdUdL 


8:8887 SMB-TETKACHLOROBEBZAL (DDCBLOBIDB CtB^ BtiLS.N.4ee 

C3 

ygdi 
g — g 


No pbyaicBl conatants on C in available. 

(Fat prepn. of C fram 2,3,il^tetraclilonitoluime (3:2710) with gj lee (1).] 

C on hydroljnia (praaumably vith strong H 18 O 4 ) gives (1) 1^3,A5-tetnohlotobauel> 
dehyde (3:3140). 

I;IN7 ID Chem. Fabrik Giieshshn-Elektran, Brit 251,511, Msy 27, 1928; Cent. IM, n 2356; 
C.A. 21, laei (1937) ; Fksndi 603,650, April 26, 1026; Cent. IMg, 11 2355; not in C J.. 


8:8388 8>J>ICBLOROBEIIZAL (Dl)CBLORlDE CrHigs BeiLV-302 

pHCb Vi- 

31 Vr- 


BJ>. 184-186° It IS nun. (1) 

Oil with penetrating odor. 

[For prqm. of C from 2,6^]ichlorobeDuldehyde (3:1090) with FO* (90% yield (1)) 
|2) (note the intermediate fotmn. of bM-(a,8,6-trichlorobensyl) ether |2)) or from 2,6- 
diehlotOtoluene (3:6270) with Ch (4) eee indie, nfe.) 

C is eatremely nsiatant to hydrolysis with either acid or alkali or CODC.H1SO4; for details 
eee (3) (5). 

(Fbr eondens. of C with various phenols (e.g., 2;4-dichlorophenoI (3:0600)) in prepn. of 
mothproofing agts. see (6).] 

S'.HIB (1) Lode. Aainaer, Jfotiolalk. N, 167-160 (1932). (2) Olivier, Weber, Ree. froe. eMai. O, 
169-174 (1933). (3) Olivier, Weber, Sec. inn. ekim. 6S, 875, 882, 889 (1934). (4) Geigy, Ger. 
213.503. Oct. 14 1909; Cent. 1968, 11 1616. (5) Aringei, Lock, tfonoleh. H, 336, 328, 387 (1933). 
(6) Weiler, Wenk, Stotter (to LG.). Ger. 540,208, Dec. 12, 1931; Brit 337,882, Dee. 4, 1930; 
n«iioh 89,334, Oot. 12, 1931; CnU. IMS, 1 3013. 


8 ! MOB M-DICHLOROBBHZAL (DI)CBLOIUDE CtRAJU 

ci( ^aigi 


BeiLaN.4e6 


niB compound appean to be luueported. However, for many iaomeric oompoundeBee 
the Formula Indexe 



tm uqtaDB (witb bp. mem. ay asa FREsa) f .•MnMiMto 

AtMin A4BL(aU>44IBTBIUDaDn44n^ 0^ BdL&Kia 
(AGh]im44Mtliylbam-fr9B»4; 
diB|Btlvl<viiiylBtlviiyl-cubiiiy 
tUnide) 


B.P.4fr48'’ilMiliffl.UI i^oLUUU) 

81 -Jn‘ttlO]uiL(l| 

[SSor pnpn. of C from dimotltyl-wvletliyiiyl-earbiaol (b.p. SMO* at U noL, Djf * 
OanS, 1^* - 1.47B6 (8), roe |1)1 

[C witili jdiennl + KQH in Bcetone nfluied 3 hn. yidda (3) about equal «»«■ of 
methyftuBadiifi-l, 8.yne^ (oHKpropeoyiiS-viiiylraeelyleiie) + the phenyl ediar of C 
(dimethyl-idienoxy-vinylethynyl-medianB), b.p. 106.5* at 7 mm., bi* - 0.0714^ ■ 

1.5350 (3).] 

I:MM (U Nannv, BvU. aead, m'. U'.Jl.A5.i CIom mi', matt. not. &r. ehtti. UM, 185-705; 
Ci»L tm, U 3403; C.A. H, 6682 (1839). (3) Nanror. Butt. aead. td. Oaut mi. 

matt, not., Str. ttim. 1118, 683-684; Cmt. 1888, H 3408; CJi. 18, 5682 (1838). (S) NaaiTOT, 
Eliiorova, AuB. oeod. wi. U.R.3tt., Clone ni. thim. 1841, 423-430; C.A. 88, 12M (1M3). 



3:84,06 l-CB1.0R0-3-BTBn,PBIITADim.l,S Q C 7 H 11 CI 

CH 1 .CS 1 — C=(}=<I)H 

(Ui 


BeUBJI.U 


BP. 651-88* at im mm. (1) - ttOSOT (1) - 1.47086 (1) 

. amo U) ni^‘- 1.48481 (1) 


[For prepn. of C from 3-ethylpentyii-1-ol-3 (diethyl-ethynyl-carbmol) [Bdl. li-(236), 
Ir(506)] (1) directly, or from the intermediate l-chloro-S-ethylpentyne-l (3:9410) by 
reaiT., on ahaking either with aq. HCl contg. CuaCU + NH4CI (some 3-ethylpenien-3^e-l 
ab» l^g formed in the latter case) we (1).] 

C with aq. + CaCOs first UomeiiEeH to l-chlt)ro-3^hylpentyne-l (3:0410) whidi then 
yields O-ethylpentyn-l-ol*^ (b.p. 136-137*', - 0.8743; JV-phenyloarbsmate, m.p. 5!^- 

53” (1); allophanate, m.p. 130-131 ^ (2|) and S^thylpenten-S-yne-l, b.p. 41-43” at 100 nun., 
Di” :« 0.7733, ni* - 1.43062, njf - 1.45224 (1). 

IfMnl |1| T. A. FaTomkaya, 1. A. Favonkaya, J. Om. Chm. {U.SeS.R.) llj 461*460 (1040); 
CeAe 34, 7844 (1940). (2) Locquin, fiuog, Bull m, chm. (4) 35, 601 (1924). 


S:9410 l-CHLORO-S-STHnoPEirrTNE-i Cl 
CH..CHr-CH-Csi 


(IhHt 


CtHua BdL 8Jt. U 


BP.73-76*atU0mm.n) Pi* ‘ - 0.9880 <1) - 1.44879 U) 

pS - aoaao (i) - i.48S04 (i) 


IFor prepn. of C from 3-ethylpentyn-l-ol-3 (diethyl-ethynyl-caibinol) [BeO. li-^236), 
ls-(606)l (1) on shaking with HCl alone, or with HCl + CuiCb + NH4CI (70% yield 
together in the latter case with a of 25-30% iHshloro-^-ethylpeDtadifliie-lf? 

(3:9406)) seed).] 



8:MlO-a:94ia 


DIVISION C 


1298 


C on daking with HCl + Cuida + NH 4 CI ia partly ocnraM to l-cfakto^^yl- 
pentBdie&e-1.2 (3:9400) (flome 8 «thylpenten-^yno-l atao bang fonned), but without the 
HGl no action occurs ( 1 ). 

C eaBily loses HCl yielding 3^hylpenten-3-yno-l, b.p. 41^^ at 100 nun., Di* ■> 0.7733, 
ni> - 1.43062, » 1.45224 | 1 |. 

C upon hydrolyns ( 1 ) with aq. + OaCO) gives a mixt. of 3-6thylpentyn-l-ok3 (b.p. 
136-137° » 0.8748, ~ 1.4385, = 1.44697 (1| [i^-phenylcarbamate, m,p. 62- 

53” (1), allophanate, m.p. 130-131° (2|]) and 3-eihylpenten-3-yne-l (see above). 

3:I416 (l| T. A. Favorskaya, I. A. Favorakaya, J. Gen. Chem. iU.S.3.R.) 16, 451-460 (1040); 
C.A. U, 7844 (1040). ( 2 | Locquin, Sung. BuU. soe. chim. (4) 35, 001 (1024). 

3:9418 d,l-8-CHL0R0HEPTENE-l C 7 H 11 GI Befl. S.N. 11 

(n-Butyl-vinyl-carbinyl chloride) H 

CH|.CH^CH|.CH|-(!M3H=CHl 

(!n 

C as such is as yet unreported, but both of the opt. active Btereoisomeridee have been 
prepared. 

[The dextrorotatory isomer, b.p. 92-94° at 125 mm. ( 1 ), 87-n8B” at 90 mm. | 1 |, Dj* ^ 
0.8857 ( 1 ), hu been obtd. from levorotatoiy hepten-1-ol-3 (n-butyl-vinyl-carbinol) [Beil. 
lr(488)] with FCIb in dry ether ( 1 ), aiLh PCls + pyridine ( 2 ), or from levorotatoiy 3- 
bromohepteno-l (1) with LiCl in M^)H ( 1 ). 

[Upon ozonolysis in CHCls followed by Drs/aq. oxidn. of the resultant aldehyde, levorota- 
toiy oHjhlorocaproir acid, b.p. 80-95° at 1 inm., was obtd. |2).| 

[The levorotatoiy isomer, b.p. 87-90° at 92 mm. (3), Dl^ ^ 0.8883 |4), = 1.4380 (4), 

has been obtd. from dextrorutatuiy hf!]:)tcn-l-ol-3 (n-buty]-vinyl-i;arbinol) [Beil. Ir(488)] 
with FCIb (3|; upon catalytic hydrogenation it yields (3) dextrorotatory S-chlorohfqDlane, 
b.p. 87-90° at 113 mm., n^f » 1.4221 |3|; cf. d,Msomer (3:8080).] 

3:0112 (1) Levene, Rothen, Kuna, J. Biol. Chem. 120, 787-790 (1037). (2) Levene, Haller, .f. 
Biol. Chem. 83, 507 (1929). (3) Leveiie, Hoihen, J. Biol. Chem. Ill, 191-192 (1037). (4) 
Levene, Rothen, J. Chem. Phya. 5, OKI (1037). 


3:B414 4-CHLORO-3-M£THyLB£ZENE-8 Cl CH| CtHuCI Beil, I - 

CHs.CHg — (!) dl^^CH.CHs ^ 

k 

BJP, 5V at 11.6 nun. (1) 

[For prepn. of C from 3-'methylhexen-2-ol-4 [Beil. 1-447, Ii-(229)] with 6 N HQ see (1)1. 
1:0114 (1) Abelmuin. Ber. 43, 1581 (1010). 


8:0418 4rCHLORO-8,4-DIM£IHYLFEiriSNE^ CtHuQ BelL S.N. 11 
(2-Chloro-2,4-dimethylpentena9; Q 

tenethylcrotyl chloride) cHr-C^-i-CH, 

dlHi dlHi 

[C is too unstable for purification by distillation; however, it can be piepand in solution 
from 2,4rdunethylpeaten-3K)l-2 (1) with FOI 3 in dry ether.] 



laM UQmDB (WITH B.P. RBPlD. AT SOX FBGBB.) 

CmtttwtptBddulfllatuiB gave (1) alnuMt ({iJliBtitethreyiddBtjf 2iMnnadi|y^wntwlin^ 
1,8 {Bdl. I^asr, Ir(121), It-(23S)}, b.p. 93-03* U)- 

iMotB. of C with phenol + K|COi k nesiDse leo (1)-1 

l.'taB 01 Hurd, Cohen, /. Am. CAen, fioe, M, 1B30-1B22 (1991). 

3:MS0 IA-DICHLOROHEPTANE a Cl CrHuCli BuiLEJr, tO 


B.P. eS-TS’ Vt 7 nun. (1) . 1.064 (I) - L4480 (U 

|For piepn. of C from hepteno-l (1 : 8324) with Ch in CCI4 at -16* (13% ;nld (1» or 
wi& SOCIi (30-10% jneld (1)) see |l).l 

C pueed over Bodarlime at 420° (3% yidd) or htd. to 250* with powdered EOH in ndnml 
oil (33% yield) loses 2 HCl giving (1) n-amylaoetylene (1:8086) aoeompanied by other 
prods. 

I:MM 0) Beehmenn, Hill, J. Am. Chm. Soc. M, 3730-2731 (1934). 


8:9433 1,7-DICHLOROHEPTAIIE CiHuCh 

(Heplamethylene dichloride) Cl Cl 

|!;Hi.CHs.CH,.CHi.CH|.CH,.(1hi 

B.P. 130° at 83 mm. (1) 


BeiL 1-184 
Ii- 
li — 


[For piepn. of 6 (60% yidd (1)) from AfiA^'-htVbensoylhopUmethylenediainine [BeiL 
IX-264] via oonveraion with PCI5 to the cnrresp. htHinidediloride end distillation of the 
latter see (1|; for formn. of C (together with other prods.) from heptamethylenediamine 
[Beil.IV-271] + MOCl8ee(2|.] 

(B 1,7-DiplMnoiyheptane (heptenedlol-l,? bit-phenyl ether) [Beil. VI-1481: ooloriess 
cyrat. from hot ale., m.p. 63° (1), 54.5-55'’ (2). [From C on hlg. with exeees NaOCiBi 
in ale. (1) [2).] 

3:t4tt (1) von Breun, Mliller, Brr. 38, 2347 (1995). (2) Rsolonine, /. Jhui. Phy*^Chim. Bee. 
M, 606-632 (1698) ; Cent. 1818. 1 26. 

3:0434 2,8-DICHLOROHEPTAIIB Cl CrHitCh BeiLS.H.10 

CH|.CH».CH,.CH,.CH,-(l!~CH, 

ii 

B.P. 77°at86mm.|l) 


[For prepn. of C from h0ptBnonB-2 (n-amyl methyl ketone) (1 : 5460) with PC2| (28% 
yidd aoeompanied by 40% yidd of 2-ohlorohepteno.l (3:7988)) see (1),] 

8:84M ID HiU, J. Am. Chan. See. 86, 3730 (1934). 


3:9436 4,4^ICHL0R0HEPTA1IE 

CH1.CH1.CH 


Cl CiHiiCh 
— CIl2.C£[].CHe 

(la 


BeiLI-184 

Ir- 

le-(117) 


B" - 1.009 ID iS - 1.448 ID 12] 
1.006 (2) 


B.P.66* at 27 mm. id 
60:6° at 11 mm- (2| 





DIVISION 0 


inn pnm. of C (ran lMptvHn*4 (butymw) (1:5MI) irtth FCb M Oli nirtt Vbiit 
)m|i( 9 ii»S (1:8005), b.p. 105-100*, and 44hloniheptan»S (8:808) in ilw ionMd (!)• 
Tin wiBer pnpiiB- in ngudid n impun] 

t:MM |1) Bouiggiil, BtiB. toe. cAim. (4) 11^ 1630-1837 (1034). (3) Bootgiiil, dm. cMn. (1(0 
a, 372 (1039. 


8:»fM l|M)ICHLOR(}-l,4>DIianmLPBITTAllB CtHuOi 

Cl a 

CHj— (! j— CH f— (j— UH| 


&P. 5L8’, It 8 mm. HI 

[For itudy of behavior of C with iq. ale. N/10 NaOH aee (1).] 


BdL8Jr.lO 


1:0418 (1) TUuhanko. /. Om. Chan. (UJI.S.S.) 0. 1380-1388 (10310; C.A. 81, 1611 aOMO- 


8:0430 l,U)ICHLOR(M,8-DII[EIHILRBRTAira GrHuCOi 



BalLI — 

Ii- 

Misi) 


B.P. 188* at 80 mm. (1) D}* 1.0917 (2) njf - 1.48900 (2| 

88-89* at Bmm.(2| 


[For prepn. of C from 3,84imetliylpentaiiediol-l,5 (1| with SOCU reflumd for 4 hn. 
(yield 90% (1|); &xnn Ar-benioyl-4,4^raethylpiperidme (2| with F(^i see |2|.] 

(For nacta. ot 0 with ale. NaCN giving (yield; 80% (2), 40% (1)) 3,3-dimethylpimehmi- 
tiile, eiyat. from C^t/lgr., m.p. 123* |2), b.p. 156-167° at 7 nun. (1), » 1.0036 (1), 

1 ^ - 1.4404 (1), aee indie, refa.] [This dinitiile upon htg, with eopc. HCl in 8.t. 4 hia. at 
120” pvea (86% yield |2|) T.v-dimethylpimelie aeid; ndla. from CpHi/lgr., m.p. 83’ (2) 
(diaaide, m.p. 176’ (2); dianilide, in.p. 166’ (2)).] 

I:f6li HI MiDer, Adam, /. Am. dim, Soc. H, 780 (1086). (3| Eomppa, Bar. tt, 1871-1373 
(1036). 


8:9488 d^-S-CHLOROHEPTAnS CtBuQ BalL 1-184 

(n-Amytmatbytearbinyl cUorida) Gl li— 



&P. 46.0* at 18.6 mm. (1) - aB678 (1| tS - 1-4881 (11 

Di* - aB788 (11 

(For pnpn. from heptanoU (1:6236) with cone. HG -f ZnCli at 0* for 6-8 hra. (60- 
64% yield (II) aee (1).] 

C oonvartedto eoirnq:. aeetateby 7-lir. reOuxwithKOAe -f AeOH,tlianh 3 rdn>lyaedby 
6dir. hoilg. with 20% ale. KOH, and the naultant heptanol-2 omdiied with OtOi/Hi60ii 
gina (1) heptanone-B (1:6480), pptd. aa the aemiuibaione, m.p. 128* (1). 

1:601 (1| Shenin, /. Am. CAmi. Boe. 0. 1086-1088 (103(0. 



m (WRH af. agpiD. jorsm pfiisaL) aiMxMiiMMi 


asMM J<aLOIO« 4 IBTERIJBDU]R QBi 


AP.9»^8‘it8ainiL(l) 

[Fot pt«|n. of C (80% yidd (1)) from 3-metliyllMKiaDl-2 [BeO. li*(90B), Ir(itf)] 
FCIiRee(l).] 

liMM (1) BieUniH, Bir. U. 827-088 (IBIQ. 



a cAiO 

V— CHi 

i 


Mil-- 

tf(M} 

fc- 


8:0436 4-CHLORO-«-]IBTIinHEXAIIE CrHuCn 

(tab-Bulgrl-ethyKoaibiiiyl cUoride) Cl GHi 


CH|.GHr-C: C!-CH|.CHi 




Bdl&R.ie 


Only B lovorotaiaty iwmet of C haa been nported; this neulted from treBtineni (1) of 
levorotBtoiy 3-methylhexBnol-4 (1) with SOCliin pet. ether; b.p. 37* at 16 mm. |1). 

I:MM (1) Duveen, Kenyon, Butt. aoc. Mm. (6) 6, 1120-1120 (1038). 


3:0438 9i<CHLOR&3-BTHnfEirTAl(E Q CrHua 

CH1.CH1— CH— Jj— CHi 


BelLI- 

Ir- 

IrdOO) 


B.P.OO-eo.S'eer.BtUiBm.d) Bif - asOll (1) 1^-1.430811) 

- 1.4813 (1) 

[For prepn. of C from 3«t]iylpentaiiol-2 [BeiL 1 416^ Ii-(207), Ir(446)| (1) with oone. 
HQ + ZnClj at room temp, in 35% yield see |1|.] 

S:MU (1) Lueu, J. Am. Ckem. doe. 61, 252 (1029). 


8:0440 d;- 4 -CHLORO- 8 , 8 -DIlIBTHn,PENTAHE CtHuQ 


(Methyi-neopentyl-carbinyl 

dilotide) 



BeLSJr.lO 


B.P.OS" at 800 mm. (1) 

68-68° It Blniffl.(2) 


i)f-aB66(l) 1^-1.4180(1) 
L4188(3) 


[For piepn. of C from 2,2-dimethyl|ientBaDM (methyl-neopentyl-caibinol) eatd. with 
dry HCl and atood 8 weehn (00% yield (1)) or treated with ihy HQ under praaa. lor 88 
weeke (2) aee indie, refa.] 

C with Mg in dry etto givea HMgQ; thia on oxidn. with Oi yieida (1) 2,2dimetliylr 
pentanol-4, b.p. 136-136.5° at 780 mm. (2), n^. - 1.4183 (2) (Al-(a-nBiditihyI)eari«matB; 
in.p. 84° (IJ). 

C oonverted to RMgCl, troated with CXTi, giroa (60% yield (8)) methyl-naopantyl-aoetia 
add, b.p. 100* at 14 mm., nff - 1.4233 (8) (amide, m.p. 123° (2); anilide, m.p, 117 J' (H)- 

(1) VUtmoie, Jobnaton, J. Am. Chm. Sk. M, 2267 (1038). (2) Whitanaro Moil. H«d, 
Bmmatii, /. Am. Ckm. dee. 0, 2028 (1041). 





omBiaN 0 


8:»Ma 4/44mo&o4^miiBTsni«mAiiB c^iiia Bdisjr.io 

(iK'BulylHliinet^lHiaifamyl 
cbloiidB) 


. 88-89* ■! M mm. HI - 1.4864 (1) 

C has been obtd. |1) only as a by-tuoduet (10% yidd) from the raactn. of 2,3-dime(byI- 
peaiBiiol-2 with AlCli mid CA; the structure assigoBd above should be accepted with 
reserve. 

8 :M 4 t ( 1 | Huston, Fox, Binder, J. Org. Chm. 1 . 253 ( 1039 ). 

ft-CHlORO-2-HyDROXyBEHZALDEEyDE CrSsOfil BdLVin-ff3 

9 vmi- 

( yno 

^ OH 

BJ>. 105* at U min. llf . 100* 

3h0 3:2SOO. 2)wuionA: Solida. 


CH| GHi 

CEHaCHj — i— dr— CHj 

A (!a 


l-CHL0R0-4-HyDR0XyBEnZALDEHn>B CiHgOeCl BeO.Vin-81 

vnii- 


B.P. 149 - 150 * at It mm. H.P. 139 * 

Sm 3 : 4006 . DMsion A: Stiidt, 


8-HYDROnBEHZOYL CHLORIDE 


B.P. 98 °atlimffl. M.P. 19 ° 

5 m 3 : 0006 . OivuMiid; 5 oItda 



D? = 1.3118 


Xi-(43) 

n? - 1.5818 


3:9446 8-HIDROZIBEIlZOYL CHLORIDE 


CiHiOiGl BelLX- 

-C=0 

I 

Cl 


BJ. 110 - 113 ’ at 0.5 mm. ( 1 ) 

Pale yel. oil, not solidifying at —15” |2). — C has odor and lachrymatoiy props, sunihr 
to bensoyl chloride; on stdg. even in s.t. turns brown and decomposes (1). 

[For piepn. of C from Na or K salle of m^hydroxybenxoic acid (1:0825) with SOGli (2) 
or with GOCli in toluene |8| see indie, refs.] 

C with MeOH yields (1) methyl m-hydroxybensoate (1:1468), m,p. 70”, b.p. ITB** at 
17 mm. fl|; C with EtOH yields |1| ethyl m-hydroxybenzoate (1:1471), m.p. 78.8”, b.p. 
160” at 17 mm. (1); C with dry NHa gas m CHGb yields (1) tn^hydroxybenzamide, Ifts. 



008 UQDIDB (WITH EP. REPTD. JIT BED. FRESa) SOttM-BHUift 

from hoi OQ-tB.p. 167* (I); G wHh uiiUne is CHOi jUdi (1) ■'hydro^bouHBBdoIEtiL 
XIMDa Xni-(aeB)], IU&. Inm hot aq. or da. bIb., m-p. 166* (4), 164-166* (1) (6)j 0 with 
p'tohiidiiis in CHCh yielda (1) m-hydiioxybeniio^iohuilidei iidlfl. from dU. , iA.p. 
163* (U. 

I:M46 (1) AoBohOti. Krone, Arm. 443, 41-43 (1«3E). (3) Kaoetiohia, Khomi, Qet. 3113,781, 
Jul; 35, 1013; Cant IIU, 11 728. (3) Kopataohiu, Kuoiag, Gar. 306,351, Oat 31, 1018; Cm 4 
IHK II 1715. M Kl a m a n e, fiar. tt, 1373 (1016). (5) Xupferberg, J. tnU, Clam. (8) Or 445 
(1877). 


8:9447 MIDROKBERZOn, (SLOSIDE 


CiHiOoa 


HO^ ^-0=0 

(k 


BdLl- 

*i-(77) 


Hie precise physical props, of CS have never been reported; it appears to be a yeUoir oil 
still liquid at -16** (1 ) which cannot be distilled with decompn. even in high vac. (2|; Cl 
has odor and lachrymatory character of benzoyl chloride (2). 

[For prepn. of G from Na or K salt of p-hydmxybenzoic acid (1 :0B4O) with SOCli (1) (4) 
or with COGli (3 : 5000) in toluene (3) see indie, refs.; from p-hydroxybimoic acid (1 :0M) 
with 4 pts. SOCls at b.p. in pres, of AlCla, SnCl 4 , or SbCls see (5).] 

G with MeOH yields methyl p-hydroxybenzoate (1 : 1540)i m.p. 131”; C with EtOH 
yields (2| ethyl p-hydroxybenzoate (1:1534), m.p. llti”, 112.6° (2); C with dry NH| gsa 
in GHGla yields />-hydroxybeiizajiiide, mils, with 1 HzO from aq., m.p. 162” (2); C with 
aniline in GHCb yields p-hydroxybenzanilide [Beil. Xll-^, XIli-(%0)], Ifts. from hot 
aq„ m.p. 196-197” (2); G with p-tuiuidiiie in GHGla yields p-hydroxybenso-p-toluidide, 
ndls. from ale., m.p. 203^ 204° (2). 


S:M47 (1| Kopetachni. Earciaa. Ger. 262,883, July 25, 1013; Ci»i<. IMS, U 728. (2) Anidiati, 
Zerbe, Ann. 442, 38 (1925). (3| Kopetschni, Karciag, Ger. 266,351, Oct 21, 1918, CaU, IMI, 
II 1715. (4) Kopetachni, Kuqub, Bar. 47, 237 (1914). (5) KualiiiB (to I.G.), Ger. 701,968, 
Jan. 2. 1940; C.A. 89 , 09 (1942). 


3:9448 PHENOXYMETHyL CHLOBIDE 

(Ghlofometbyl phenyl ether; 
o-chloroanisole; 
u-chloroanisole) 


G 7 H 7 OCI 
<( y>cHici 


BeO. BJT. 914 


Authentic physical constants for tliis compound are unreported. 

[For attempts to pr^re G from methylene (di)chlorule (3:6020) {1| or from cbknro- 
methyi acetate (3:5356) |2) by reaction with sodium phenolate, from formaldehyde di- 
phenylacetal (diphenoxyinethane) [Beil. VI-150] by partial cleavage to phenoxymethyl 
alcohol followed by conversion to G (1}, or from anisole (1:7445) by chlorinatiim (8) see 
indie, refs.] 

[For el*™ on use of C in refining of mineral oils see (4).] 


l:fi4B (1| Bentley, Haworth, Perkin, J. Chm, Soe. 99 , 166-107 (1890). (2) Kinier, /. Am. Chem. 
Sec. 48, 2747-2748 (1926). (3) Weygand, Vogd, J. pnHt. Chm. (2) III, 342-846 (19405. 
|4) Glaike. Towne (to Texas Go.), U.S. 2,075,269, March 30, 1937; Cent 1117, II 880; CA. 
n. 8680 (1937). 



atMW-attMH IHVaUQN o 

«iM»C8bOR(>44aTBni^ Ca CrBiPGh 



m 

M^>M8 

VIr(m) 

vii- 


B.P. ISB-aSB* It 98 on. ILP. 88-8B* 

&e8:04aa DbitltmA; Sdlidt. 


8:9480 FIMXLTL (PI)CHLOKIDB CiHiAClt 

(>^>-(CH|)r-CM) 

i i 

| 1 ) 

[For piepn. of C from pimelic acid (1 :0456) with excen SOGI 3 ( 1 ) ( 2 ) see indie, refa] 

[C with 1 mole MeOH should give ^arbumethoxyhexanoyl chloride-li b.p. 135-136” at 
17 mm. (3), usually prepd. |3) from methyl hydrogen pimeLate + SOCla.] 

C + .MCla + GsHe yields ( 2 ) l,6-diphenylpentanedione-lf5. 

C on hydrolysis yields pimelic acid (1:0466) (for the disnilide^ £-p-toluidide» end other 
derive, coneqi. to C see 1:0456). 

I:MII ( 1 ) BUuse, Koehler, BvU. aoc. ehm. (4) ib 687 (1006). ( 2 | Skreup, Guggenheimer, Fsr. 
16, 2466 (1926). (3) Morgen, Wilton, J. Chm. Soe. IMS, 291. 

a!M52 tf,[-<i-lC£THirL-fi-GAFROTL CHLO^ GrHitOGI BeILn-342 

(n^Butyl-methyl-acetyl GH|.GHi.GHs.GH|.CH CM) Hi— 

ohloiide) ^ llr(896) 

Physical constants for C appear to be as yet unrecorded. [The dextrorotatoiy ateieop 
isomer of C, b.p, 45-48” at 0 mm. ( 1 ) (amide, m.p. 66 ” ( 1 )), has been obtd. from the dextro- 
rotatory acid with SOCli | 1 |.] 

[For prepn. of C from n-butyl-methyl-acetic acid (1 : 1134) with PGb ( 2 ) or with fiOGli 
(3) see indie, refs.] 

C on hydrolysis yields 2 -methylhexBnoin acid-l (TiFbutyl-methyl-^cetic add) (1:1134) 
(for the amide, anilide, p-toluidide, and other derivs. corresp, to C see 1 : 1134). 

6:i4n fl) Levsne, Mikesa, J. Bid. Chm. 84, 581-582 (1920). ( 2 ) Rasetti, BtiB. sue* thim. (3) 
81, 600 (1905). (3) Rdchatein, TriveUi, Hdt. Chim. Aela 15, 258-259 (1032). 


BelLn-671 

Hi- 

IXi- 


8:9456 a^a^DmETHTL-ii-VALERyL CHLOIUD^ GtHuCK^I BeiLSJf.168 
(Dimethyl-n^propyl-acetyl CH| 

CM) 


B.P.45”ttl0inm.(l) 

[For prepn. of C from a,a-dimBthyl-^valerio add [Beil. 11-345] see ( 1 |.] 

0 on hydrolysis yields fltba-dimethyl^valeric add (see above), b.p. 169-200”, 101 - 102 ” 
at 11 mm. (2), 98-09” at 9 mm. | 1 ). 

O Dlmediyl^-propyl-acet-ainide: m.p. 05-06” (1) (2|. 


chloride) 


CHi.C^.CB[j— O— 

da. 



MK ' XIQinD0 tWITB &P. B&pm* AT 8M)L FiOBBl} 


9:gM8 ■iilMnilBIBri.^AriaAm CHUB^ CrHrtOa BdLBJLlW 
(MB.-BatjIraiBtlqrlHuiefyl CHi.CHtCT— CH— 

Ah, Ah, i 

&?. 110-113* it US BUL (1) 

|Tor pnpn. of C from a,A^metib7l-4i-TBlaric Mid (1 } M (1)1 
t on bydnlyau yielita adMimeUiyl^valetic Hid, b.p. 210.3-2138* at TtO mm. (1), 
X>{| - 0.0310 (motfayl eater, b.p. 165-168* at 743 mm. (1)). 

a,^-J>imelliyl-4i^tleriiiiide; m.p. 101-103*' (1) 

O o^^D2m0tllyl*-n-▼■lor•lliljdB: m.p. 71-72* (1). 

O a^-l>imetli7l<^-^ilirD^1ir^^ ]n.p, 116-117° |1). 

l:Mi8 (1) Cfaichibabin, Kaiinelaoii, Bull. aead. td. U.B.S.3.t Chuae aoi. math. fuL IMI^ 397- 
371; Cent UN, 11 3409; C.A. 37, 3096 (1933). 


3 ; 9460 TiT^IIMETHYL^-VALERYL CHLORIDE GtHuOCI BeR SH. 198 

(Neopentylacetyl chloride) CH| 

CH,-A-CHr-CHr-0-=O 

Ah, Ai 

BJP. 04* at 100 mm. ID r$- 1.4204(1) 

[For prepn. of C from neopeotylaoetic acid ( 1 ) with SOCb see ( 1 ).] 

[6 with a large excfsa of ter-BuMgCl (4 molee) gives (1) 67% yidd 2,2,6,6-tetanmethyl- 
hqitaaol-^, m.p. 58-59° |l)'(3,5-diiiitroben2oate, m.p. 09.5° (1|; i\r-(a-iiaphthyl)carhaiiiato, 
m.p. 02” (1)), and 13.5% 2,2-(^ethylpentaaol-5, b.p. 160” at 728 mm. |1), 158° at 737 mm. 
(2), 90° at 62 mnL (2), » 0.815 (2), np » 1.4202 (2) (iY-(ahnapht^l}cBibamBte^ m.p. 

80._5nBl” (2)).] 

G on hydrolysis presumably yields neopentylacelic acid, b.p. 150° at 150 mm. (1), 
n? - 1.4215 111. 

3:94N fl| Whitmora, Whitaker, Moaher, Breivik, Wheeler, Miner. Sutherland, Wagaer, GUppeTf 
Lewia, Lux, Popkin, J. Am. Chem. Soc. N, 647 (1041). (2) Whitmore, Homeyer, J. Am. Chm. 
aoc. W, 4668 (1933). 


3; 9468 a-ETHyL-^MElHYL-n-BUTntYL CHLORIDE C 7 H 11 OCI BeR S.]f. 168 
(a-Ethyl-isovaleiyl chloride; CH*— CH— CH— C=0 

etbyHeopropyl-acetyl ehloride) ^ Aji,Ai 

B.P.60-e8*atUmffl.(l) 


[Fbr prepn. of C from ethyl-isopropybacetic acid [Beil. 11-346, IIi-(147)] see (1|J 
C on hydrolysis yields 0 -ethyl-isovderic add (see above), b.p. 202-203° (1), 202-204” |2). 

O Bfhyl*4aopnpyl-acet-amide: ndls. from aq., m.p. 136° cor. (3|, 134^135.6” (2|, 134° 
12). [FromG + NH8atl80°(2|.l 
(D B9i^'4aopropyl”U3t-tniIide: ndls. from Igr., m.p. 114-115° |1). 

^ BQi|l-4iopr9P3iHKet-p^tt^ ndls. from It. pet. m.p. 122.5-123” (2|. 

<1) Hemtsaeini. Chiooa, Bar . «. 1587 (1935). (2) Groeal^y. Le Sueur, /. Chmk B 09 . 97» 
04(1900). (3) Fiaohar, Rohde. Braiua Ann. IN, 876-376 (1914). 



S:M7d-8:MW 


DimON C 


im 


8tM7e IBOBDm d;h*«BLOROFROn01IAn CTHiiO«a Bifl.8Jr.in 

H 

(C!Hi)|CH.CIH|.O.GO.(l!.GHi 

<!a 


B.P.- 


- L0178 u) iS - 1-mO (1) 


tiMII (1) BnUinberc, Z. pkvnfc. Chan. A-ITS, 230 (1035). 

8:M74 n-BUm H-CHLOROFROPIOITATB C 7 H 1 ACI BeiLn — 

n«4HACO.CH|.CHiGI Di- 

IIr(2Z7) 

&P. IM' It n mm. (1) - 1.03M (2) - 1.4821 (2) 

97‘ ■! U mm. (1) 2)1^ - 1.0708 |1) nl = 1.4388 (1) 

[For prepn. from n^butyl ale. (1:6180) + ^hloropropionic ac. (3:0460) see (1).] 

C htd. at 200** witJi diethylaniline loses HCl and gives (90-100% yield (1)) in distillate 
flpbutyl Bciylate, b.p. 138-140° at 756 mm. |1). 

I:M74 (1) Moureu, Murat, Tampier, i4nn. cAtm. (9) 18, 246, 251 (1021). |2) Bchjuberg, Z. 
phifiik. Chm. A-172, 231 (1936). 


3 ; 9480 n-AMYL oc-CHLOROETHyL ETHER H CiHaOCi Beil. S.If. 78 

(o-Chloroethyl firamy] ether) m L n w 

CHb- C. O.tirCtHii 

tl 

B.P. 63.3-6a3° cor. at 6 mm. (1) » 0.9200 (1) -= 1.4218 (1) 

[For piqm. (99% yield (1)) from paraldehyde (1:0170) + rnimyl ale. (1:6205) + dry 
HQ see | 1 |.] 

C on Btdg. polymerises to dark tarry residue ( 1 ). 

C on shaking with aq. yields acetaldehyde (1:0100), THunyl ale. (1:6206), + HQ. 
ItNM (1| Heme, Murchuon, J. Am. Chrni. Soe. 6S, 4077^079 (1931). 

8:9490 jl-CHLOROPROPIONALDEEyDE DXETHYLACETAL BeiL 1-632 

aGH 3 .CH,.Gn(OCsHB), GrHiftCHGl Ii-(a35) 

Ii-(e90) 

B.P. 84** at 86 mm. (1) ^ » 0.9845 (2| » 1.4203 (2) 

74° at 80 mm. (2) (10) - 0.9951 (2) ni? ^ - 1.4206 (2) 

56-66° at B mm. (3) 

47-n50°at8-4mffl.|4) 

Oil, inaol. in aq. but sol. in org. solvents. — 6 may be preserved only if completely free 
from add (11) and should be kept over moist K|GO| (3). — C on htg. dec. at abt. 145° 
yielding ( 1 ) HCl and acrolein (1:0115). 

[For prepn. from acrolein (1:0115) in abs. ale. at 0 ° with HCl ^ (34% yield ( 6 )) ( 6 ) 
|7| ( 11 ) ( 12 ) in the presence of CaQs (90% yield ( 8 ), 56% yield ( 8 )) see indie, refs.; for 
prepn. from a,y-dich]onHi-prDpyl ethyl ether (9) by leactn. in the cold with EtOH (83% 
yield (9)) ( 1 ) or with NaOEt (1) see indie, refs.] 



usr UQUIDB (WITH B.P. BEPID. AT BED. PBEBEL) 

C Mdir In tha piwm of diL acid ykldiig ^-(dikmiimiiikiiiddtliyde (8 

q.T. and EtOH (1-8130) q.v. 

C on nfluiing with 2 niolei aq. MOD undorgoeB apontaneoiu raetn,» the iditiil two hw 

bacoinfaig mudble, and after laind cooling and nlutlring with cone. KfflOi or NaHSOt 
BOln. givea (2) upon addn. of alcohol a ppt. of the eorteap. biaulfita cpd- of ^ohloiopropioo* 
aldehyde (3:6676). 

[C shaken mth a large exceaa (6 males) of powdered KOH, then htd. at 210-220*, pves 
(yields: 75% (13), 70% (8)) (10) (3) (12) acrolein dietbylocetal (1:0160) q.v., b.p. 128*. 
— C on ah al tin g with dil. aq. NaOH at 115* yields (11) d-hydroxypiapionaidehyde dt 
ethylacetal [BeiL 1-820, Ii-(418)1.] 

(For leactn. of C with aniline (14) (IS), with hydniine hydrate (16), with olcdholatea or 
phenolates (17), with diethyl aodiomalonate (18), with MeNHe (19), or with sodium methyl 
mereqitide (20) aee indk. refs.] 

6;I4M (1) Brabanl. Z. jAvsM. CA«m. 81, 208-200 (1013). (2) Crawford, Ksnyon, J. Chm. 
due. mi, 360. (3) Witiemaon, J. ^m. CAem. iSoc. 88, 1000-1012 (1014). (4)Hartaii(>AdkfaiSi 
J, An. Chm. Sac. 48, 2621 (1027). (S) WitiBniano, Evaiu, Haas, Bohro^er, Ore- -SsodtsMt. 
CgIL ToL 8 (lot ed.). 137-13K (1043). (6) Kmiberg. WBndiwh, Biaehtm. 2. 188, 480 (1028). 
(7) Evau, Hon, J. Am. Chan. Sac. 48, 2705-2706 (1026). (8) Keevea, J. Chan. Soc- 1887, 3481. 
(0) Dulkra, SvU. loe. cMtn. (4) SI, 1661-1652 (1023). (10) Wahl, Ber. II, 1707-1708 (1808). 

(11) Wohl, Emmerich, Bar. SI, 2701 (1000). (12) Bpoehr, Youm. Corruvia ImL Waih. Ftar. 
book Si, 175-177 (1025/6) ; BxpL Sta. Record, hi, K17; C~4. M. 2368 (1028). (13) Witsemalia, 
Evana, Haas, Sohroeder, Org. Synthmi, CoU. VoL S (1st ed.), 17-18 (1043). (14) Ban, /. Am. 
Chan. Bor. IS, 2422-2425 (1830). (15) Rath, Ba. SI, 717 (1024). (16) Wohl, Bar. 14, 1884 
(1031). (17) Schorisiii. Konchak, Bar. 88, 841-844 (103.5). (18) EUinaer, Bar. S8. 2880 (1005). 
(10) Wohl, Johnson, Bar. 4^ 4714 (1007). (20) Banear, Coyne, BiocAem. J. SS, 1420 (1028). 


3:9494 o-CHLORO-d-FHENTLACETYLERB 


CsHiCl 


(Chloroethynylbensene; 
phenyletbynyl chloride; 
(Mhlorophenylacetyleoe) 


0-c-( 


3 = 0-0 


BeiL V- 613 
V,- 
Vr- 


B.P. 74” at 16 mm. (1) 

74° at 14 mm. (2) 

73° at 16 mm. (3) 

73 ° at 16 mm. (4) 

71.6*-72° at 16 mm. (5) 
71* at II mm. (6) 


DL” = 1.126 |5| (6) nif- 1.676 (5) <6| 
- 1.57D8 (6| 


Colorless mobile liq. with strong and choracteristio odor. — Polymerues rapidly on stdg. 
with sepn. of ciystals (never identified) (7). 

[For pr^n. of C from sodium deriv. of phenylacetylene (1:7426) in dry ether with 
p-toluenesulfonyl chlofide (66% yield |6|) (3t (7) or bensenesulfonyl chloride (yield 64% 
|fi)) (8) see indie, refs.; from phenyletbynyl MgBr in dry ether with benzenesulfonyl 
chloride (yields: 35% (b, 13.7% |9)) or p-toluenesulfonyl chloride (33% yield (6)) see 
indie, refs.; from dichloraaoetylene (3:5010) with CeHsMfpC (70% yield) see (4); from 
sodium or silver salts of phenylacetylene (1:7426) with SO 2 CI 1 in dty ether (small yield) 
see (21; from u,BHlichlorostyrene (a,aHlichloro^phenylethylBne) [Beil. V°477, Vt-(367)] 
by elimina iifin of 1 HGl with ale. KOH, (1 mole) at 100^ for 1 hr. see (21.] 

C on protracted boilg. with excess ale. KOH followed by acidification yielda (2) (6) 
phenylaoetic add (1:0006). 

[Fbr reactn, of 6 with diethyl sodiomalonate see (2) (0).] 

C does not react with KI in acetone (7). 





DIVIBION C 


m 


$imHM^i^VMat,J.Ckm.ate.im,40i. WGbve. 

lud, MuR^r, J. Am. Chm. 8oe. M, 8M7 (1989). (4) Ott, BHullar, Btr. Mb M-M (1M8); 
C.i. n, 5015 (1943). (5) Bourieul, Tnidwt, Cmtifl. raMl. m, 758-755 (193(q. W Tniebrt, 
Am. «Mii. (10) 18) 880-327, 385-837, 340-858 (1981). (7) Mwny, /. Am. Chm. Ae. OO, 8M8 
(1988). (8) Wbon, Waiiln, /, Am. Chm. See. It. Sim (1934). (9) OiliiHii, VUlMilU, J. 
Am. Chfm. Bee. U, ISM (1939). 

3:MB7 o-(mOROPHEnTLACBT¥LBNB CiHta Bd.BJr.47« 

B.P. 71* il U nm. (1) (2) iff - 1.1849 (2) iS - 1>B690 (2) 

[Ectf pnpn. of C from o-chlorophenylpropiolic acid (3:3066) by elimination of G0| with 
NaHOOt + CuGl] (66% yield (1)) or Gu(0Ac)t (yield not stated |2)) see indie, rafe.) 

[Eor study of dipole moment see (3).] 

C with FC1| (3 wt. ptH.) in CsHa stood 24 hn. then poured into aq. gives (54% yidd (1|) 
a-ohbn-^(o-chlorophenyl)ethylene-^-phaBphinic acid (GbHtGiGIiP), Ifts. from dil. HGlp 
m.p, 187” (1). — [This prod, with 5% aq. KOH boiled for 6 hrs. loses HGlp giving (1) upon 
acidification o-chlorophenylacetylenephosphinic add (GgHaOiClPlp Ifts. from GA/AoOHp 
BLp. 134” (1).] 

[C with 1| in liq. NHs at -34” readily gives (95% yidd |4|) o-chlorophenyl-iodo-acetylene, 
oiyst. from MeOHp ntp. 37.7-fi8.0” (4).] 

(P Di-(cHdiliin^enylefhyiiyl)mefCoi 7 : m.p. 213-214” |2). [From 6 in ale. with alk. 

according to (5); note, however, that m.p. of this prod, is only slightly lower 
than t^t (221-222”) of the oorresp. prod, from p-chlorophenylacetylene (3:0590),] 

l:Nf7 (1) Bergmann. Bondi, fier. il, 282-283 (1933). |2) Otto, /. Am. Chm. Soc. 51, 1393- 
1394 (1934). (3) Otto, Weuike, J. Am. Chm. Soc. M. 1314-1316 (1934). (4) Vauehn, Nieuw- 
land, J. Am, Chem. Soc. M, 1207-1209 (103^. (6) JohoBon, McEwen. /. Am. Chm. Soc. 4B, 
471 (1926). 

8:9500 ni-CHLOROPHENYUCETTUNE CglliGl BeiLS.N.474 

y-c^ca 

BJ. e4r«I° at 12 mm. (1) 

[ite oIm (hckkrophenylacelyleM (3:9497).] 

[Forprepn. of G from niFchlorophenylpropioUc acid (3:4102) by diinination of GG^ with 
Gu(OAc)i (yidd not stated) see (1); for formn. of C from vk-chlorocumene by pyrolysis 
Bee(6).| 

[For study of dipole moment see (2).] 

[6 with Ii in liq. NHg at -34” re^y gives (91% yidd |3)} m-chlorophenyl-iodo-acsty- 
kne, m.p. 11.1”, - 1.818, ^ l OfiSS (3).] 

(P Di-(m-Gliloro^henykthynyl)mefCur^ m.p. 133-139” (2), 138.0*138.5" (3), [From 
C in ale. with alk. KiHgTi aocoidmg to (4).] 

liMI 11) Otto, /. Am, Chm. Sac. M, 1393-1394 (1984). |2) Otto, Wenike, J. Am, Chom, Soc. 
N, 1314-1316 (1934). (3) Vaughn, Nieuwland, J, Am, Chm. Soc. N. 1207-1209 (1934), |4) 
Johuon, McEwen, /, Am. Chm. Sop. 4Bi 471 (1926). |6) Drdibaoh (to Dow Chen. Co.), 
VA 2,110,880, March 6, 1938; Cent. MB, 1 4110; C.A. H, 3426 (1988). 



liM ; IJaon)llCWlXHB.P. 


•tasM M‘i»cBi«ao4,s4niiBiBnaB^^ gaiC!i»> 

a a 

CHr-(!M3acJM3Ht 

<!:Hi 


Mitl) 


If. 6S-0a* It U mm. (1) H.P. 28* (1) 

[From 2g5Hiimflthylhexyn-Wiol-2,5 [Beil. I-fiOl, Ir(263)I with Ha at 0® aee (1).] 
JsilM (1) Duponti Campt. nnd, Ut, 108 (lOU). 


3:9500 3«CHLORO-OCTADIE19E-l,8 
CHa.CHg.CH]. 


a 


GsHuCl 


BeiL S.]l. 19 


B.B. 64-05’ at 15 mm. (1) (3| . 0.9366 (1) - 1.4794 (1) 

[For piepn. of C from l-n-butyl-2-viiiylacBtylene |2| by shaking with cone. HG eontg. 

GuiOi + NHia aee 11)1 

C btd. a pt. iiaphthoquinono<l,4 (1:9040) at 100’ for 2 hn., prod, auaponded in ale. 
NaOH and aerated, yidds |1) l-n-biityl-2-chlDroaiithraquinonB, yel. ndla. from MeOH, 
m.p. 129-130“ (1). 

[For polymeruation of C see (1) (3).| 

I:ii9l |l) JaoobBon, Carothers, /. Am, Chm» Sac. U, 1624-1627 (1033). (2) JmsobeQA, CanH 
then, /. Am. CKem. Sac. U, 1022-1634 (1933). (3) CarotherB. Coffmui, U.3. 1.030,441, Mwoh 
13, 1094; Cent. 1914, II 1037; C.A. W, 3270 (1034). 


3: 9510 l-CHLORO-OCTYNE-l CiHuCl BeiL SiN. 19 

CH,.CH^C3H^CH^CH^CH^-CsG--Cl 

B.P. 61-69“ at 17 mm. (1) » 0.919 (1) nS « 1.445 U) 

[For prepn. of C from octyne-1 (n-hexylacetylene) (1 ;8106) via conversion^ with NaNHi 
to GBHia.C5G— Na and reaction in ether with bezenesulfonyl chloride (65% yield (1)) 
see (1).] 

[Refractive indices via Pulfrich instrument: n{?'^ « 1.4447, np'^ » 1.4472, * 

1.4630, n}l‘^ - 1.4689 |1).] 

C on refluxing for 12 hte. with ale. KOH gives (70% yield (1|) n-capiylic add (1 : 1145). 
8:9119 fl) Tniohet, Ann. cMm. (10) If, 334, 337, 361 (1031). 


8:9514 l-CHLORO-OCTirBE.5 Cl CsHiia BdL&H. 19 



B.P, 60.5-81“ at 16 mm. (1) 

[For pngm. of C from octyn-2-ol-l [Beil 1466, Ir(236), It-(BQ6)] with FGb aee (1),] 
8:9tt4 (1) Touiuint. Wnuke. J. Am. Chm. Sac. 17, 068-660 (1036). 



SiUie 4 :fln 4 BimON c 

8: MM |p4m0R04^THnHBPnil»4 Cl 

chi.cHi.ckc--(!m:%.chi 


UlO 

BilLtJr.U 


(IjHi 


B.P.U‘itU0i 


HI 


Ajo . aB 168 U) >$- 1 . 488011 ) 


IFbr prapn. of C from 3>]neth3rIhoirigni-44l-3 HI l>y Boturotiaii with HCl gu (00% yiold) 
M HI.] 

[C with MeMgBr gives (66% yield) 3,3-dimethylhepiyn»4, b.p. 6B° at 100 mm., - 
0.7B10, nff > 1.4300 HI; 6 with EtMgBr gives (61% yield) S^thyl-Bmuthyl-heptyne-t, 
b.p. 88’ at 100 mm., - 0.7714, nff - 1.4386 (1).] 


I:«ll (1) Campbell, Efay, J. Am. Chtm. Sue. U, 17B0-1SOO (1040). 


8:0818 d,l-S<CBLORO-OCTEnE-l 

CHr 


CgHuCl 

-(CHj4-CH-CH=CHi 

(!;i 


BaO. &ir. 11 


No record of this compound can be found in the literature. 

[Note, however, that the levorotatory enantiomoiph has been reported (1).] 

0:M18 111 Levene, Bothen, /. Chan. Phi/t. 6. 082 (1937). 


8 : 0800 B.dDi^RO 4 ~ 10 ETHH^ 3 EPXBNE *8 CiHxtCS 

Cl CHs 

CHr-<!^-CHi.CHs.CH=(!^-CHi 


BeiLI- 

I>- 

Ii-(OOO) 


B.P. 0041 ° at 18 mm. HI ^ 4 ' = 0 . 8081 11 ) nS - 1.4488 HI 

80 - 01 ° at 10 mm. | 2 | 


Colorl«86 mobile liq., insol. aq., sol. in usual otr. solvenis. 

[For prapn. from ^methylhepteD-2-cl-6 [Beil. 1448, li*(230), Ia-(400)] wiUi SOCls + 
pyridine (39% yield (1|) see (1) (2).] 

G could not be induced to yield an R.MkC 1 cpd. (2). 

C in AcOH treated with Oa and the soln. subsequently shaken with Zn dust gives (61% 
yidd (1|] r^hloro-n^valeraldehyde, b.p. at 16 mm. (1). 

I:9il9 (1) Helferich, Dommer, Ber. 61, 200^2009 (1020). (2) Doeuvre, BuB. sue. ehim. (4) 
a, 3(0-360 (1020). 


8 ! 95 Z 4 cf,l- 4 -€HLORO- 8 -MBTEyLHBFTElVE -2 

GH 1 .GH 2 .CHr 


Cl CHa CgHiiCl 
-dj— c^hjh.cHj 

i 


BelLI- 

Ii-(M) 

II- 


(Ibr prapn. of C from 3 >inethylhepten- 3 -ol -4 ( 1 | with 6 Jf HCl m |ll-] 
l:IM HI Abelmaim, Do-. 41, 1581 (lOlQ). 



lUl UQinDS (WITH EK BEFTD. AT PSESfl.) iTtffilll 1>‘WW 

8:MM MBLOMM-MXTHnBBPnUM BdLEfLU 

(VChloio44Mi]i]4lHptai»A) CHr--CH--<a[r<B--Ca>^--GHi 

&p.srrtUaiiii.m 

[For pnpn. of C fnm 6>BMaqrlhqrteD-2«l-4 «iih HQ see (1).] 

liHH (1) Kant (to I.Q.), Oar. <63,270, Juno 34, 1032; Cent. 160^ II 2370; C.A. Mb MU 
(1032)- 


8i88B6 l-CHlOltiO-t-lIBTBnHEPTEIlE-S cn CH^ CiHiiQ 

CHt.CHt.(!ai.(!M:S.CH).OHt 

EP. 78 - 78 ° at Uma. | 1 } 


BeEl- 

M m 

Ir(Ml) 


Two geom. Bteraoiaomera of C are poanble, but only this one is aa yet leeoidad. 

[For prepn. of C from A-meUiylbepten-3-ol-S [BeQ. Ii-(201), It-(401)] by distn. with 
GODC. HGl (1) |3) or by aatuniiion with dry HCl gu) at 0° (2) see indie, i^a.] 

C is veiy reactive toward aq.; at 15° 0 is 03% hydrolys^ in 48 hrs., at 45-50° 90% 
hydrolysed in 75 min. ( 2 ). 

C on oxidn. with NaaCrzO? + H 2 SO 4 at 45-50° yields ( 2 ) 4-methylhepten-3-one-5 (Beil 
Ir(790)]. b.p. 170-172° at 736 ram., 06-98° at 70 mm., = 0.8773, nif - 1.4610 (2,4- 
dinitrophenylhydraKone, in.p. 147°, semicarbasune, ra.p. 167° ( 2 |). 

8:i6li (l) BjelouBB, Ber. 43, 2331 (1910). ( 2 ) Oourtot, Pierron, BuU. auc. chm» (4) 45| 202 
(1929). (a) Kuorr (to LG.). Ger. 553,279, June 24, 1932; Cent. IM, II 2370. 


3:0587 8-GHLORO-8,5-DIMETHYLH£ZENE-8 CsHibCI BeU. S.B. 11 

(Di-iaoerotyl hydrocbloride) CHa CHa 

ii 

C has never been reported in pure form; note that, in addition to thepossibilityof existence 
of two geometrical stereoisomers, C by virtue of allylic rearrangement can yield 4-chlon>> 
2,6-dimethylhexene-2 (3:9529) q.v. 

[For prepn. of C (as a mixt. mth some nr all of these other compds.) from 2 , 6 -dimethyl- 
hmdiene-2,4 (" di-isocrotyr') (Beil. 1-259, Ir(122), l2-(237)] by addn. of dry HGl gas 
see (1); note that the reaction prod, has b.p. 45-60° at 15 mm., n5 a. 1.45 to 1.46, and 
although stable in tlie cold decompoBee on attempts to effect fractional distn.) 

[C with MeMgCl yields ( 1 ) mainly 2,4,5-trimethylhexene-2 [Beil. Ii-(06)j, b.p. 128.4“ 
at 760 mm. ( 1 ), = 0.74a3 |1|, = 1.4268 (1), accompanied by some 2,2,5-tnmetliyl- 

hexene-3, b.p. 114° at 760 mm. (1), » 1.416 (1).] 

8:9187 ( 1 ) Eenne, Ghamu, Turk, J. Am. Chm. Sac. 88, 3474-3476 (1941). 


8:9588 6-CHLORO-8,5-DllIETHniHEXEBE-8 G1 CbHibGI 

CH,.CH=.C-(l!H.CH.C% 


Bd. 1 - 



ttiMMiMM oivatoirc tm 

, lI)arptBpLafCfn»9;iidimfldiylhexm4<l-8(t} wilh4JirBiClQn%yMd)NaUM 

•sWB AlMlmnn, Btr. U, UU-lsn (lUQ). 


3!85»9 i4mOK04.M)llISIH11,HIXBia4 CiHiiCa 

CH| CHi 




C, the allyKc ran. prod, of 2Hihloio-2,5-duDetbylhexon6-3 (3 : 9327) q.Y., his never been 
reported in pure form (1). 

t:IM fl) Hfluie, Chaiun, Turk. /. dm. C9mu 8oc. U, 3474-3476 (1941). 


8:0580 d;-l,6-DICHL0R0-0CTANE 


CgHitCb 

ca a 

CHi.CH|~~^r~OH|.OH|.CE[|i CHi-djQi 

A 


BeiLI- 

Ii- 

lr(184) 


B.P. 105-107° It 16 mm. (1) 

[For prepn. of G from JV’-bensoyl-2-n^propylpiperidine (iV-bensoylconiine) [Beil. XX-116] 
by Gonvenion with PCli to the unido-chloride C8HieN.C(Cl)s.CftHi followed by rapid 
diitn. of the latter see (1|.] [This prod, was originally |1| thought to be l.Michloro- 
octue [Beil. 1-160] but is now regarded (2) as C.] 

1:9111 (1) von Brran, Sohnuts, Bar. Ni 4366 (1906). (2) vcm Braun. FoU. Btr. 17| 482-488 
(1994). 


3:9538 d>l,7-DICHLORO-OCTABB CaHiBCU BeiLI-ieO 

a Cl Ii- 

CHr-C-CHi.CH,,CHi.CH|.CH,.iHi ^ 

A 

B.P. ia>-13B* It 1M6 lUL (1) 

[For prepn. of C from octamethylenediamine [BeiL rV-271] with NOGl see |1), The 
pr^. is admittedly impure and contains also 8-chloro-octene-2 and l,8-dichbnHM!tane 
(8:8805).] 

C on h^. with aodium phenolate yields (1) IJ-diphenoxyoctane [Beil. VI-1 48], b.p. 240- 
250° at 20-25 mm., not volatile with steam. 

I:M1 (1) Bmlonma, /. Rust. Pkyr^hm. doc. M, 620-621 (1898) ; Ccirf. 18M, 1 26. 


8:0584 44 :HLORO-a-(CHLOROHBlHSfL)-HBPTANE CaHuCb 

a CHia 

CH|.CHi.GHs— d/"— CHj.CHf 

^ A 


Bto. an. 10 


B.P.M’KtOBmn.ll) 



ms i<iQtnm(wiTHBj>. FBt 8 a> SiSiwMmM 


(Forfimi* (rf 3 <clMllaMWfid<Uirith esm^ 

liMM Tim BnoD, Miu, Bar. R, ITOi-lTOt (1934). 


8:9SM s,»-incHun(^^TBimiBn£BinAiiB caA bai^ 
(PutamediylaoatoDedialitoiide) CHi Q CHt li-(BS) 




( 1 ) 


A (!i 




(For pnim. of C from 2,2,4-ttiiiiethylpentuione-3 (pantuimtlvluetou) [BdL 
Ii-(364), Ir(700)] with PGI| in B.t. for 40 bn. nt 140’ (1) (togetlHr with oUw pmdiMti) 
we (1).] 


•imTiD FsTunkii, Fritmu, /. Jiuaa. Phiii.-Chm. Soe. 44t 1168 (1818)i Cml IRI, I UR; 
C^. 7. 885 (1813), J. pnkL CJhem. (2) 86, «64 (lOl^. 


a:»5SB d^-i-CBLORO-OCTAHE 

(i>>Batyl^pKiiqrtcubiiiyI ddoridB) 


□ 

i 


CiHiia 

a.CH|.CB{i 


Ban an* 10 


6 u Bueh u AB yet miieported; however, the dextrorotatory iaomer of 6 haa heen obtd. 
Ul from the metathesis of levorotajfcory 4r'iodooctAiii« with liCl in MeOH; b.p. W at GO mm. 

1:1118 (1) LevaiB, Rothen, Kuna, J. Bid. CAvm. M, 786 (1937). 


3:8540 d,2-6-CHLORO-8-METHyLHEPTA]!IE CrHitCI BeiLSjr.lO 

(iBohexyl-methyl-oarbinyl cblonde) CH| Q 



BJ>. 94 r 75 * It H nun. ( 1 ) ni>* - 1.4860 ( 1 ) 

(For prepn. of C from 2-meth^heptBnol-6 [Beil. 1-421, Ii-(20B), Ir(tf3)] with SOdi 
in cold CHdt + dimethylanihne, then nfluxed 2 hn., aee |1) ] 

C with wtivnted Mg in dry ether givee with diffiodity not over 41% o( BMCQ (by 
oeibonntion and tiljation of the reeultent acid (1)). 

I:88M (1) Peak. RaUnami, J. Chem. Bee. UR. 16SB-lBBa 


S:9S44 S-CHLORO-a-lIBTHrLmPTAllE C|Hi)a 

(fl-Bntylwtfayl-methyl-Mibinyl ehloiide) Cl 

CB|.CH].CH|.CH|~^/— -uii|.C8| 


BriL 8 Jl.l 6 


Bj* - 68799 (2) i$-L4996'(8| 
1^-68794(21 i#-L4Sl7m 
14816 ( 1 ) 

1 . 48 «Bm 


B.P.a 4 r 68 *ittTnnn.(l) 
88 * It 18 mm. ( 2 ) 



•ttMhfcwn 


DIVIBION C 


1314 


{For prepn. of C ftom 3iiii(i(IqrIheptoaol-3 (ti4n<grMiyl>iHthrlotrl»Hd) (Bd. 
Ir(4S3)) (1) (2) with di7 HQ SM ot -10* (2) or ot 10-16' (02% Titld (1)) m Indio, nh.] 
CwitbMgindirellMruBpeeifiedU) giveo 70% yidd oomop. RMgCl. 

C aonvertod u abovo to RMgQ, troatod with fonnalddqrde gu, ghroo (31% yidd (1)) 
3<«l]iyl-3-iiiethy]hB»no]-l, b.p. 85.6-66* at 11 mm., = 1.4401 (1{. 

•iNU |1) WhitoMra, Badwtodwr. /. Am. Chm. Sue. H. 1660-1508, 1505 (108S). (3) Whit- 
more, Woodbani, /. Am. Chm. Soe. 55, 361-305 (1983), (3) Bmirt,Quayle, /. 4m. Chm Aoe. 

n , 21 (1015)- 


8:9648 24SLORO-4>llEIHTLHEPTAIIE C!H| G GiHiiGl 


GH|.CHs.CHr 




A A 




B.P. 8S-8e*tt70 


(1) 


BdLI- 

li-(Bl) 


[For prepn. of C from 4'metbyIheptaiu)l-3 with PCI| eae (1).] 
liOMB (1) BjeloiiM, Bit. 45, 028 (1912). 


8:9660 d>MHLORO-4-HBTByiHBPTANB C^HiiG 

(Methyl-di-n-prapyl-carbinyl chloride) 


Cl 

I 


CH|.CH|,CH] — C— GHg.CHc,CH| 

(j)H| 


BdLI- 

Ir(e8) 

Ir- 


B.P. 80-61* at 12 mm. (1) (31 Hi'* » 0.8690 (1) n}f - 1.48098 (1) 

(For prqm. of C from 4-inethy]heptBaol-4 (metfayl-di-n-propyl-oaibinol (1)) by aaturation 
with HQ gee aee (1).] 

(Ebr data on density of C at 15°, 26', 50*, and 06” and value of parachor at O', 26”, 60”, 
and 76’ aee (2).] 

[C with G(H« -I- AlCli givee (64% yidd (1)) 4-methyl-4iihenyl-beptBiie, b.p. 120-121” 
at 12 mm., UP - 0.8706, no > 1.40326 (1); for behavior with naphthalene -)- AKJli in 
CSsaeeOM 


S:im (1) Halia J. praJU. Chm. (2) 86, 453-464 (1914). (2} Quayb, Owen, Beavna /. Am. 
Chm. See. U. 8108 (1939). (3) Petrov. Kurbeldi, /. Cm. Chm (VJ.S.S.) 14 492-494 (1944); 
C.A. m, 4000 (1045). 


3:9668 dd-lrCHLORO-S-BTHYIHEZARB CiHiiQ BdLSJf.lO 

CHi.CH,. 

C aa Buch h aa yet umeparted; however, the dentranitatoiy isomer of C haa been me- 
pared from dninrotatoix 3-etbylheiianol-l (1) with SO(31i: b.p. 86* at 40 mm., Df 
0.872, - 1.4335 (1). 

lillB (1) Uvua, Uaiher, J. Bui. Chm. il, W9-TOO (1981). 


CHi— CH| Q 

GHt-A-CH,.l!)H| 

A 



ms UQDIDS (WITH B.P. RE3TD, AT RED. FBESei) StfSM-AilMl 


siWH i-imoito-i,»-iHiaTBnHmia oaiQ ba8JI.io 

0iaiinqiy]riiiBdiyl'4Hi^^ Q < 

gUnide) 


kP. 41-A8' at U am. (1> n{f . 1.4888 (8» 

Z)f*a886B|U r$- 1.4858 (8) 
1.4880(1) 

(For prepn. from 2,8.dimethy1heniiol-3 (BeO. Ii-(210), Ir(464)] (2) (1) with dry HO 
8U at 0° (81% yield (1)) aee (1) (2|.] 

l!tSM (1) Whitmore, Even, J. Am. Chan. Soc. IS. 813-414 (1033). (3) Bteveoi, Gnumod, 
/. Am. Chan. Soe. tf, 2152-2153 (1043). 


^H| ds, 


8:0586 8-CHLOR(M,l-DIMBTHin.HEXAI)B CAtGI BdLI — 

(jBcnzayl-dimethyl-carbrnyl chloride) Cl li-(68) 

CHp— CH— CH|— CH2 "“(!/“^Hj 

(!;h, ch, 

Btl00ma.(l| - 1A888- 

44-45’ at 14 am. (2) 1.4840(1) 

^ Oi* - 0.8478 (2) nL* > 1.4808 (2) 


[For prepn. of C from 2|5-diiiiethy]heaEanol-2 (ifioamyl-dimethyl-eubmol) |2) by Batumr 
tion with HGl gas (70% yield (2)) see (1) (2|; for fomm, of C (togather with other prods.) 
during hydrolysis of 2-nitro8o-2,5-dimethylhexane see (1).] 

[C wi^ CiHa + Aids gives 2,5-diinefchyl-2-phenylhexane, b.p. 116-117” at 14 mm., 
Di^ - 0.8844, nj; » 1.60233 (2).] 

a:IBM (1) Aston. Ailmui, /. Am. Chan. Sac. M, 1931 (1038). |2| Hslae, /. pralfci. Chan. (2) 
N, 455 (1014). 


a;8M6 2-CHIrORO-a,4-DIBSETBirLBEXA]!l£ Csl 

H H a 

CHi.CHi-(!) i (!>~CHa 

(!hs (}H| ^ 


CbHitCI Beil. S.N, 10 


No physical conetaala on this compound are recorded; for its formation, however, u a 
by-product of the addition of HGl to butene-2 see (1). 

I:1SS8 (1) Coffin, Buthsiland, Mbbbb, Can. J. Beaarch 2, 27&-278 (193Q). 
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Vo phiftiwl Doututi on tbii ompouid va naoitfadi for ka fonoctipa^ ho« >w ,oa a 
tj'lXMiBet of tiM addhioD of HQ to butena'l aee f 1). 

■iMW 0) Coflb, SutliartaBd. MaiMi Caa. J. g m atrt 1, 377 (IMQ. 


l-CHL0Ra4A8.S-TBlBA]BTBn3irtAllX GAiQ 

CHi CHi 


CHr 




(!^ (!»a 


GHiQ 


Bf. 80-81’ atM fflffl. ILP. 88^53* 

&e 8:0345. DwMmA; Setidi. 


BolLBJI.10 


PIFBROHTLOYL CHLOBIDE C AO«CI 



HP. 188’ atM BUiL ILP. 80’ 
8iH8:lMia DMmiA: SdUii. 


BaiLZIX>S70 

XIIi- 


8:8868 BKBZTL CHLOROFORHATB CgHACl 

B.P.lO3'at80iiim.(l| 

Colorlen oil with penetrating odor. — C ia a valuable oommon reagent for oharacteri* 
aation of anuno acids and related compounds. 

[For prepn. of C from benzyl (1 : 0480) by treatment with phosgene (3: 6000) directly 

at - 8 ” (1) or in toluene ( 2 ) (01-05% yield (3)) see (1) (2) (3).] 

C on htg. loses CO% ID ( 2 ), slowly at 100 ^ rapidly at 155°| leaving benzyl chloride 
(3:8636)i b.p. 170^ Even vac. distd. C may cmitain beniyl chloride. 

Cj with hydroquinonfl (1 : 1590) in aq. Na^DOi under N| yields according to conditions 
(4) ]nf)iio(cBJbobenzoxy)hydroquinone, pr. from 50% ale., m.p. 120-120.5^ cor. (4)j or 
di(carbobeiiaoxy)hydroquinonei ndls. from ale., m.p. 142-143” cor. (4|. 

0 Benzyl Girbamile [Bal. VI<437]: ciyst from aq. (D or toluene (3), m.p. 87” (3) | 6 ), 
66 ” (1). [From C by addn. to 5 vols. cone. aq. NH 4 OH; yield 95% 15), 91-04% (3).] 

Be^lnAT-fhenylcarbamate [Beil. XII-’328I: ndls. from pet. ether, m.p. 76-77” (cf. 

under benzyl sic. (1 :64B0)). [From C + aniline + aq. NaOH 16}.] 

Ben^ hf-(o-liilyl) 6 arlimte: m.p. 63.5” ( 6 ). [From C O’toluic^e + aq. NaOH 

(6).l 

Bmaj/i N-[>teljl)carbainato; m.p. 88 ” ( 6 ). [From C + p-toluidine + aq. NaOH 

W.] 

(1) ThUe. Dent, Ann. M, 257-258 (1B08). (2) Berpnann. Zervas, Ser. tf, 1104-1195 
(1932). Is) Carter, Frank, Johnston, Orff. Si/nttsBU II, 13-10 (1943). |4) Oloott, J. Am. Ckm. 
doe. 8^ 898 (1937). (6| Martoll, Herbit, /. Orff. Ckm. t, 882 (1941). (6) Berpitniin, Bfartell, 
/. Am. Chm. Sob. 17. 494-495 (1940). 


Bail VI- 437 
VIi- 
VI»- 



any iJQiiQ>B <wns EP. lom ix sffl>. -MHMHr 


9:4187 mmMann. (mraiDB n^ioca 

(»1Mnyl«Uwids} ^ 


B«EIXt49» 


EP. 


EP. (omti) 



mr car. 

. 11200 mm. (1> 

100-101* at 16 mm. |B)nO| 

1^-1.1685 

m 

IM-UO* 

■t IB mm. ID 

06* at 14 mm. (11) 

1.1081T tn 

105.1* 

■t n mm. (3) 

05.4-05.8* at U mm. (7) 



lOIrlOS* 

at 2lmffl.|4) 

05.4-95.5* at U mm. (ID 


m 

106* 

at 2lmiiL(5) 

9S‘ at U mm. (13) 



100-110* 

at 20 mm. (6) 

[100* at U mm. (14)] 



109J* 

at 17 mm. (7) 




102.8* 

at 17 mm. (0) 




102* 

•t 17mm.|8| 





Golorkn Uq. 

[For prapD. of G from phenylaceiic acid (o-toluio acid) (1:0066) with PCb (63% yMd 
(13)) (15) (16) (33) in GHCls (yields: 80-90% (17), 80% (4)) (18) (19) (7); with FCIi in 
CiHi (yield: 97% (5)) (20) (10); with PCb + ZnC3, (73% yield (13)); with SCXlh (yields: 
66% (6), 79% (11), 64% (13)) (21) (9) (22) in CCU (79-60% yield (8)); with Sia hi 
CeHe (61% yield (23)); or with oxalyl (di)ehloride (3:6060) (74% yield (14)) see indie, 
refs,; for formn. of C from sodium salt of phenyiacetic acid (1 ;0666) with 80|(% ^hsiiylr 
acetic acid anhydride (see below) also being formed) see (26).] 

[6 with Agi in ether (7) or with Phis in ether in aX at lOO” (24), or 6 treated with 
strong tertiary bases such as £tiN or pyridine (26), or C with an^d. FeCli yieldB pheOh 
ylacetic acid anhydride, pr. from ether, m.p. 72.5" (7), 72" (24); note that with tertkiy 
bases (26) eome a,a -diphenylaoetone (dil)en 2 yl ketone) (1 :5135), m.p. 34^ together with 
6-beasyl-3,Miphenyl-2-hydro)iypyronM (phenyUmtene trimer) [Beil. XVIl-647, XVUr 
(278)], ciyst. from CaHg, m.p. 173-174" (27), are also formed and that under favorabla 
conds. (27) latter may amount to 50% yicdd.] — [Note also that phenyiacetic acid an- 
hydride, m.p. 72.6", and phenyiacetic acid, m.p. 76.6", have m.p. ’a in close prorindty.l 
[C with Br^ at 120-126" gives (84% yield (5)) a^-bromcHi-phenylaGBtyl broiri^ b-p. 
160*'Bt26mm. (6).] 

[C on cat reductn. with + Fd/BaSO| in toluene as directed (28) gives (80% yUd) 
phenylacetaldehyde (1 :0200}; however, cat. reductn. in vapor phase using Pd oat. (29) 
yields only ethylbensene (1 :7410) and p-phenylethyl alcohol (1:6505), while with Ha + 
PtO at 200" C, although giving traces of phenylacetaldehyde and ^-phenylethyl aleohd, 
yieldB as the principal prod. (30) bensyl-/9-phenylethyl-cvbinol, m.p. 4M2" (30), W 
(31).] ^[C with KGN + quinoline yields l-phenylacetyl-2-cyBJUHl,2-dihydmqwiiM^ 
which on add hydrolysis gives (32) phenylacetaldehyde (1 :0200).] 

[C with CA + AlGb gives (8^63% yield (20|) (33) (36) beuyl phenyl ketone (deioijF* 
bsnioin) (1:6166), m.p. 60"; similarly Cmith other hydrocarbons + AlCb gives substititM 
desoxybwoins: s.p., C with toluene gives (81% yield (18)) (34) (35) 4-methyldeBcnar* 
benioin [BeiL Vll-447, VIIi-(239)l, m.p. 109" (18); C with o-xylene glvee (37) 8,4-diniethyl^ 
descttybemoin [Bed. VIl-454, Vnr(244)], m.p. 96" (37); C with TS^xylene gives (87) rf. 
(38) 2,4^nifit^ldeBoxybaisoin [B^. VII464], oil, b.p. 202-206" at 13 mm. (86); 
C with p-xylene gives (37) cf. (38) 2,5^1imetllylde8uxybensoin [BeiL V1I454], oib h>.p, 
SOO-ISO" at 26 mm. (37); C + naphthalene (in Gft) ^ves (77% yield (39)) a mbt of 
beneyl o-naphthyl ketone, imp. 66-67" (39), and bensyl ^naiht^ ketone, m.p. 99J9- 
99^6^ (39); b + bipbeqyl (in GSi (40)) gives (40) (41) (42) ^-^henyUboxybeiiii^ Btp, 



St««7 PHENTLACmL CHLOBIDI: ISIS 

itV (42) (401, 140" (41|; C with acenaphthene gives (66-08% yisld (48)) O-Cplmiylaostiyl)- 
Msnplithene (O^senai^tliyl bei^yl k^ne), in.p. 114” |43); C with faiditiobaime (in 
CBi) gim (44) 4-broinfideBOxybeiiioiii, m.p. 114-116”, b.p. 166” at 3 mm. (44).]^ [For 
oxi^. of many of these with SeQ 2 to corresp. bensUs see W).\ 

[C with phenols + AlCh (often in nitrobensene) similarly yields hydroxy-substituted 
deMUQrbeDioiiiB: e.p., C with phenol as directed givn (60-70% yield (46)) 4-hydroxy- 
desQxybensoin [BeU. VlII-165], m.p. 142” cor. (46); C with o-cresol gives (60-70% yield 
(46)) 4-hydroxy-d-methyl(leBoxybensoin [Beil. VlII-183], m.p. 152” (46); C with salicylic 
acid (1:0780) gives (47) 4-hydroxy-3H:tfboxy-deBOxybenzoin; for similar reaictn. with 
catechol resorcinol, and hydroquinone (48) or with pMorogluemol (49) see indie, refa] 

[C with phenol ethers + AlCli (often in nitrobenzene) similarly yields substituted 
deso«ybenioins: e.^., C with anisole (1:7446) +SnCl 4 (61) or AlCb (34) (60) gives 4- 
methoxydesoxybenzoin [Beil. VIll-166, VIIli-(571)], m.p. 77”; C with methyl mptolyl 
ether (1:7610) -h SnCU (not AlChJ gives (60-70% yield (61)) (60) 4^methoxy-2-methyl- 
desoxybensoin, m.p. 76.6” (61); C with methyl p-tolyl ether (1:7496) + AlCIi in CSa 
gives (11) 2-methoxy-6-methyldeBoxybenzoui, m.p. 76”, b.p. 206-207” at 14 mm. (11).] 

C with phenols on htg. gives corresp. esters: e.^., C with phenol at 150” for 8 hn.'(6) (or 
C with phenol + aq. alk. (52)) yields phenyl phenylacetate [Beil. lX-435], ndls. from It. 
pet., m.p. 60” (6), 42” (52); C with ^naphthol at 150” for 6 hrs. yields (6) ^naphthyl 
phenylacetate, pi. from It. pet., m.p. 87” (6); C with o-cresol at 90” yields (0) o-tolyl i^enyl- 
■eetate^ m.p._ 44-45” (9); () with m-cresol at 90” yields (9) m-tolyl phenylacetate, m.p. 
61-62” (9); C with p-cresol at 90” yields (9) p-tolyl phenylacetate, m.p. 74-75” (9). 

[C with MeZnl (53) in toluene + EtOAo or with MB 2 Zn (54) gives (72% yield (63)) 
beiisyl methyl ketone (phenylacetone) (1:6118); 6 with EtZnl (53) or with EtsZn (54) 
givH (78% yield (53)) benzyl ethyl ketone [BeU. Vll-314, VIIi-(167)].] 

[C + o-hydroxyacetophenone (1:1746) -|- NaA at IBO” for 6 hn. followed by hydrol. 
with ale. KOH gives (6) 4-methyl-3-p]ienylcouiiiarin, m.p. 153” (6); C with 2-hydrDxy-6- 
metliylbensophenane + NaA at 180” gives (80-90% yield (55)) 3,4-diphenyl-6-niethyl- 
ooumarin, ciyst. from AcOH, m.p. 208-209” (55).] 

[C with diaaomethane in ether gives acc. to cond. (56) (67) (58) (62) either (yield: 84% 
(66), 83% (62)) oHshloro-r-phenylacetone [BeU. VTr]-(162}], m.p. 7Z-73” (56), b.p. 133-135” 
at 19 mm. (62), riD ■■ 1.6379 (62), or o-diaso-r-phenylacetone (identi£ed by leactn. with 
p-nitrobensoic acid yielding (58) cB-(p-nitn)baiEoyloxy)-a-phenylacetone, pi. from ale., 
m.p. 120” (58)); note, however, that work of (56) could not be duplicated by later investi- 
Pkton (58) (62).] 

[Cj with biuret yields (59) iVi-(pheny]aoetyl)biuret, ciyst. from ale., m.p. 199-200” u.c. 
dec. (59).] 

[C with ethyl carbamate (urethane) at 60-70” givee (70% 3 rield (60)) ethyl J\r-(phenyl- 
aeetyl)cBH>an]ate, m.p. 113” (60).] 

[C with MeOH yields methyl phenylacetate (1:3771), b.p. 220”; G with EtOH yidds 
et^l phenylacetate (1 :3872), b.p. 227.5”.] [For use in prepn. of cellulose esters see (61).] 
C on hydrolysis yields phenylacetic acid (1:0665), m.p. 76.5”; for the amide, anUide, 
p-toluidide, and other derivs. corresp. to C see phenylacetic acid (1 :0665) 

I;tll7 (11 Perkin, /. Chm. Son. 89, 1205 (1896). (2) Barden, Bvll, roe. chim. (4) 48, 1428-1429 
(1981). (3) Martin, Partinston, J. Chm. Soe. IfM, 1177. (4) Schott, Ber, 29, 1985-1989 
(1896). (5) Fourneau, NicoUtch, BvU. roe. chim. (4) 48, 1239 (1928). (6) Chadha, Mahal, 
Venkataimaa. J. Chm. Sac. INI, 1461-1462. (7) AnsohUti. Bernz, Bar. M, 1380-1392 (1887). 
|8) Berv, Bar. 67, 240-241 (1934). (9) Raiford, HUdebrand, Am, J. Pham, Nl, 481-484 
(1920); Card. UN, 1 209. (10) Rupe, Ann. M, 330 (1000). 

(11) von Auwera Bar, N, 2277, 2282-2283 (1920). (12) Kohlraiiaoh. Pongrats, Manaiah. 64, 
382 (1934). (13) Clark. Bdl. Tnau, Boy, Sac, Can. (3) II, UI 97-103 (1983). (14) Adams, 



ni9 LKVJiDB cwira ep. repxid. at bed. rassa) aJws^Sl0(P^ 

OUA /lAm. (W Am, a, SM ( 1820 ). (IS) lAUltf, atnokar, Am. tU, « (U«9. tOi 
Vai^ tUd^ar. 1787, Note (U86). ftT) iTnwr, Nioolori MB. aw. ekim. (4) Hf Hit 
(lOU). (IB) Waiaa, Bomtak. M, 304.^115 (Min. |M) Meianat, Am. HR, 37M76 <1807}. 
(30) AUaai, Barker, Org. Sanlkam U, IB-M (1M3); CoB. VoL I (let ad.), ISO-ISB (1048). 

(SI) Aeaddimm, /. Ckam. dee, MM, 2900. (32) Mejrar, IfeiMtak. M, 417-4M 0901). M 
Montoniu, J.Am. Chan. 8eo. 40, 3114r2110 (1927). (24) Bnpe, Hadlar, /. frakt. Ckam. (8) 04, 
B14 (1011). (25) Vedaldnd, Bar. 14, 2074-2077 (1901). (26) Durrana, /. Chm. &». SH, 49 
(1032). (27) Wedekind, Am. I7B, 262-268, 275-263 (1910). (88) Boeenimuid, Zriaobe^ Bar. 
04,437(1921). (29) FiOaehl. Oanoff, J. grakt. Ckam. (2) 144, 233-224 (1986). (S0)Gi(nB(d, 
MingMeon, Cemiit. rand. IBi, 1176 (103^. 

(31) vm Braun, XoohendOrfer, Bar. 36, 2176 (1B23). (33) Sugaaem, Tauda, /. Pkarm. Baa. 
Japan 16, 103-105 (1930); Cant. 1136, H 3670. (83) Graebe, Bumanv, Bar. U, 1079-1080 
(187n. (34) Tifleneau, Levy, Dita, Bull. aoc. aktm. (S) 8, 1873-1674, 1875 (1936). (35) Bbna. 
Bar. 14, 1646 (1881). (36) Koyaer, Ana. akun. (11) 6. 167-188 (1986). (37) Waaa, Bar. Mi 
3540-3542 (1891). (38) Hott, FOtrim, Hurran. J. Chm. Boa. 1016, 94-06. (39) BuiBK, 
Beinart, Bah. Cktm. Ada 9, 71-74 (1826). (40) Fonia, Turner, J. Chan. Bbe. U3, 1140.1149 
(1030). 

(41) DeUrOle, Compt. rand. 184, 463 (1927). (42) FBpeka, Bar. 31, 1330 (1888). (43)Itu0A 
Jennay, Hth. Chan. Ada 16, 231-232 (1927). (44) Bpeer, UiU, J. Or§. Ckam. 3, 142 (1937). 
(45) Weial, Mvnatth. 36, 986-987 (1905). (46) Blau, Jimatth 36, 1161-1153 (lOOS). (47) 
Oloaoner, Srinudak. 38, 282-286 (1007). (48) Final, MonalA. M, 1119-1138 (1006). (40) K. 
Beoenmund, M. RoaenmuniJ, Bar. 81, 2610 (1928). (SO) Nay, Bar. 31, 2460-2451 (1688). 

(51) Hill, Short, J. Chm. Sac. 1935, 1125. (52) Stoormer, Biaaenbacb, Bar. IB, 1902 (MOQ. 
(53) Momn, Drew, Porter, Bar. 58, 339-341 (1925). (54) Popov, J. Bun. Phyi/-Chm Bte. 
4, 214 (1872); Bar. 5, 500-502 (1872). (55) Ziogler, Friea, Bklier, Ann. 448, 261 (1926). (56) 
Clibbena, Nieranatein, J. Chan. Sac. 197, 1482 (1015). (57) Lewia, Niarenatein, Ridi, /. Am. 
Ckam. Sac. 47, 1729 (1925). (58) Bradley, Bchwarsenbach, J. Chm Soe. 1938, 2006. (59) 
Ootrogovioli, Tanialau, Gnaa. chm. Hal. 64, 825-828 (1934) - Cant. 1135, 1 2820. (60) BaotebBald, 
Woodo, Wright, J. Am. Chan. Soe. 48, 2371-2372 (1926). 

(61) I.G., Blit. 305,947, April 10, 1929; Cant. 1939, U 112. (62) MaPhae, KUmabaq, /. Am. 
Ckam. Soe. 66 , 1134-1135 (1944). 


3 : 9 S 70 i(,I-CHLOR01IETHPL-FHBl!ni-CABBINOL C|HtOCl 

(^Hydroxy-B-phenylethyl chloride; H 

ca-(rhloromethyl)l)enayl alcohol; / v 

N ' ~l I 


atyrene chlorobydrin) 


-OHi 
OH 1)1 


BdLVl- 

vii-(iaae} 

VIHMB) 


BJ>. MB" at 17 mm. (1) 
IIS-IM’ at 14 mm. (2) 
113-114° at 10 mm. (3) 
110-111° It 6 mm. (4) 
110-113’ at 6 mm. (5) 


i#-L5SaS (as) 

1.5030 (3) 
- L1646 (4) m 1.5400 (4) 

i>L- 1.335 (1) 1.55405(1} 


[For piepn. of C from phenyletliyleiie (styrene) (1 ; 7435) by addition of HOa generaMd 
from CB(0Cl)t + COj (76% yield (2)), from NaOa -I- C0i (6), from ilWUnrouMn + 
AoOIl (yield; 70% (1), 52% (4)), or from (er^butyl bypocbloiite (3:7165) in diL AoOH 
(60-70% yield (4)) me indie, refa. (note that omiesiDn of AoOH in (ar.BuOCl method kada 
to formn. by direct addn. (4) of ehloroinethyl-phenyl-carbinyl tan-buigrl ether, b.p. 87-38° 
at 1.5 mm., Di* > 1.0649, n}.* - 1.5102 (4)).] 

[For prepn. of G from chloroacetaldehyde (3:7212) with CiHihlgHr in ether (71% yield 
(3))orbomii,B^chlor(Mi-phenylethBiie (etyrene dichloiide) (3:6685) with a mild dahydro- 
ahlnriiimthu Bgent auch aa NaiCOa, NoOAc, CaO, or GaCOt (but not an alkali hydiwida) 
u direeted (6) oee indiB. refa.] 

[C with ale. KOH (1) or with on alk. or alk.-eajih metal oimIb or hydroxide aa direetod 
(7) (8) looea HCl with ring elonire to phniylq»xyethaiw (otyrane oxide) [BcO. XVII-40 
d. (2), b.p. 101-102°, but no phenyloaetoldehyde (1 :0200) ia formed (1) ^ uae of thia 





jMvism o 


m 


oottvnkm to nineve G ftoBk uiitiini with otynao dMildride <V:6(I8B) on (7) 
Homnnr, 6 ndtli NiOEt glvai (yiold not i^poM (D) of. (S) o^l ^JjgrdmQT'-^'VfaMJA’ 
eagrl ether {BeiL VI407], fa.p. 243-813°.] 

[C on ilflliydnthm tqr puamB over HFOk on ailin lel vt 370-430° ud 06-115 sun. pteie. 
gtns (68% yield |9)) ^efahtroitjrreiie (3:8n7).] 

(& on iwwing over Mtiveted AliOt nt 360-300* ond 116-126 nun. pnoe. gieei (67% 
yMd (0)} eoetophonone (1:6616), but C on paaong over CaCOi on aiJin gal nt 826-860* 
Mid 106-126 nun. preaa. gLvea (61% yield (0)) phoiylBoetaldehy^ (1:0200).] 

C with pyridine et 120° for 0 hn. gtvea in (punt, yidd (10) the eomip. quetemaiy 
pyridiniuin anlt; ni.p. 310-212° dee., aoL in eq., MeOH, EtOH, but qtar. aoL in other org. 
aohenta. 

Gon oridn. with I^GieOr/HiSOi/ADOH at low temp. (1) of. (4) givea (84% yield (4)) 
WidilorDBeetopheDone ^enacyl chloride) (3:1212). 

— ^Sdoraneth^-phenyl-carlilnyl eeettte: b.p. 101-104* et 3 mm., > 1.6182 (4). 

{Firam C with AciO + pyridine (66% yield (4)).] 

— Chhmmetiiyl-phenyl-cufilnyl benzoate: untcported. 

IQ Cfaloramethyl-plienyl-cerUiiyl p-nitrobonzoete: m.p. 81* (4). [iVom G with 
nitrobenzoyl chloride in pyridine (4).] 

Chloromethyl-phenyl-carblnylS,6-dliiitrobenzonte: unraported. 

giNTl (1) Setoeuf, AwO. ue. Mm. (4) U, 176-177 (1633). (3} Enumin, J. Am. Chtm. 8ae. 
■7, S16-518 (1846). (3) Bpetb, Mmatih. M, 6-7 (1816). (4) Henby, Hydon, J. Ckm. See. 
1M6. 114-115. (6) I.C., Ftaneh 735,108, Nov. 3, 1833; Cmt UM, II 1083; C.A. 37, 1011 
(1033). (6) Egeei. Wvd (to du Pont Co.), TJ-B. 1,584,608, Aug. 3. 1626; Coil. 1116, 11 1663; 
C.A. 36, 3170 (1836). (7) I.O., Brit. 381,458, Oat 27, 1832; Cant 1831. 1 506; C.A. 37, 3650 
(1633). (8) Knur (to I.G.) Oer. 556,521, Sept 21, 1832; Cant 1683, 1 1843; C.A. 37, 736 (1633): 
IVinab 736,000, Oct 31, 1832; Cant 1333, 1 1843; C.A. 37, 1011 (1033). (6) Emenon, A«iew, 
/. Am. CAom. Sac. 67, 518-630 (1845). (10) Gautier, Compt rend. 166. 1430-1431 (1084). 

3:8576 SOBERTL (DI)CHLOIin)E CiHnOiCli BoiLn-694 

0=G-(CH,)r-C=^ ni-(287) 

k k 

B.P. -163-163^ it 16 mm., iL dec. (1) - 1.1718 (3) fiff* -> 1.46847 (3| 

189-160° at 12 mm. |2) 

149-150° at 12 mm. (3| 

147° at 12 mm. |4) 

143-147° at 12 mm. (5) 

lEor of C from suberic acid (1 :0788) with PGU (1), with PCli (4), or with SOCh 
(yidd: 100% |2f) (3| (6) |6) (8) |10) see indie, mfs.] 

[C with exccBB MeOH yields (6) dimethyl siiberate (1 :4186), b.p. 268°. C with 1 mole 
MMH dumld yield 7-^!arbomeihoxyhq>tanoyl chloride*!, b.p. 163-166” at 34 mm. (7), 
usuaOy prepd. from methyl hydrogen suberate with BOCb (7).] 

C with excern phenol htd. at 100° yields (8} diphenyl suberate, m.p. 70-71° (8). 

C htd. with d^ disodium submie yields (1) suberic aohydridei m.p. 66-^° (1), pre- 
sumably the linear polymeric suberic ot-anbydride (cf. 1 ;0765). 

C with AlCls -l-OeHe yirids (1| (4) l,8Kliphenyloctanfidioiie-l,8, m,p, 86° (4), BShSS” 
|1) (dioxime, mtp.” 192-103° (1)). 

[G on cat. hydrogenation over Fd/diatomaoeous earth as directed (9) yields suberic 
diaUAyde (octaiiedial-l,B), (6w-oxime, m.p. 162° (9), Uafiheiiylhydmaoiie, m.p. 84-86” 
U.C. (9), UMNDueaibaaoiie, m.p. 183-186° (9)) cf. |2>.] 



m uQoiDB (wns b^. bbptd. ja ssd. ram) •(mt-miN 

,6 tifaM Bn, ttn pound into ubi. fomia add adAbnled uqtil prohitnuid 
ooiMB, jridda (10) a^-^baoBaaibane aeid, iii.p. 179-178* (1IB> (Bnun tlw utobv SO- 
• imiU ant. ol anoUis (onu, m.p. 190-121* (10), caa be obtd.] 

C on bydnlpiii jrieldi Mberic add (1:0756), supi 141* (Tor the diaiuide, 
di-p4oliiidide, and other derive, coneip. to C aee 1:0755). 

9:9n0 (1) Btofa, Ann. «Wm. (7) t, 38Mgi (18M), (2) IMwIil. Mdar. MauUk. H, 978-974 
(1859). (8) von Aown, Bdmudt, Ber. M, 479 (1013). (4) Beredit, WoQhuii. ibr. m? 
(1919). (5) Bliiw, Kndilar, Buii. «ge. dm. (4) i, 890 (1909). (6) Ktgw, Manabk. n, 4H 
aoOl). (7) Mom Wdim, J. Chm. Soe IMi, 293. (8) Mmaaoiiii, Atti M. Tmto mi. Ft 
9. BtA nuA. Ml. or. 200-218 (1037-1988) : CnU. HSi, 1 08; CA. 8b 8984-8096 (lOtW- (9) Ro- 
MBBUmd, ZelMha, B<r. 54, 2889-2890 (1921). (10) Goa. Incold. J. Chm. Soe. INN, 1473. 


3:»678 DlBIBn d^i,a'-DlCHlOROSUCClNATB GtHiiO|(% 


(Diethyl aflo-diuhloiDflUGciiiate; 
diethyl uodiohloroBUccinate) 


COOGhHs 

H-Ji-a 

H-i-Cl 

dxxxitHi 


Benn-aso 

Di- 

iMus) 


BJ>. 139* eer. at 15 nun. (1) bS* - L1636 (1) - 1.4933 (1) 

19a5‘ at 12.5 mm. (1) DV = 1.1963 (1) - 1.4519 (1) 

ni?^ 1.4591 (1) 


Stable oil (1), oontiaiy to earlier (2) nport. 

(For prepn. of C from d,l«:,a-dichloroBucciiiic arid (3:4711) in EtOH with HQ gas aee 
(l)ef.(2).] 

C with 30% HiSOi on boQg. not only hydrolyMS but aleo loeee HQ yielding (3) cUoro- 
fumaric add (3:4853). 

8:M7B (1) Kidm. Wa«nerJauna. Btr. 81, 485-488, 604 (1928). (2) van der Biet, Atm, 18b 
221 (189^. (3) Pattataon, Todd, J. Chm. Soo. 19N, 1769-1770. 


S:35SO ISOAMTL d,I-a-(m01lOI>ROn01IATE H CaHuOeQ BeiLS.N. 169 

iethCaHiiO.CO.C.CHs 


BJ. 0? - 1.0050 (1) iff - 1.4989 (1) 

8:NN ID Sohjanbetg, Z. phyeft. Chm. 4-179, 231 (1935). 

3i05S8 5-{(|8^m>ItOZVBTHOZr)BTHOnri- CiHuO^ BelLS.B.lBO 
BTHVL CHLOROACETATE CH|.O.CH|CHeOH 
[THethylene glycol 
numo (chloroacetote)] 


B.P. 180-185* at 0.6 mm. (1) 

Viaeous oil, InaoL in aq. but dowly diasolving when duiken with aq. beeanae of hyJNlyala 
to toiethy lMin ||ycoi (1 :0638) + ehloroaeetic ae. (3:1370) (1). 

I:N8B (1) Mearwein, SOnka, /. proM. Clan. (2) 117, 317 (1033). 






DIVISION C 


m 


8;UB0 a^mOKO-OCTANOM CH|.(GB|)»C&(OH CATOa BdLSLN.M 
(viChloRMMcIgrlaleohol) ^ 

B.P. 188* It 18.1 mm. (U 
185-140° tt IS mm. (2) 


[For pnpo. nf C from a,u-octaiBetltylene glycol (m.p. 53’, b.p. 107-168’ at IS mm. (2|) 
with flonc. HCl u directed (yields; 81% (2), 76% |1|, 66% (3)) see indie, refs.] 

C with thiophnol in aq. NaOH htd. 3 hn. gives (2) frhydnxy-n-octyl phenyl suMda, 
pL from It, pet., m.p. 66* [this prod, with SOCh gives (2) 8«hloni-n-oi)tyl phenyl sulfide, 
ciyBt, from aq. ale. at low temp., m.p. 16°). 

[C (1 mole) with BtiNH (M moles) in B.i at 120-160° for 12-16 hrs. gives (88% yield 
(1)) 8.(diethylBmino)octanol-l, b.p. 161° at 12 nun., = 0.8610, nj) - l.tfTO (1) cf. 
(6) (ooiresp. ;r-nitrobeiuoate, m.p. 74° (1|); this prod, with SOCli in CiHi yields (1) (6) 
S-(diethy]unino)-n4Gtyl chloride, b.p. 130.5’ at 11 mm., nil = 1.4536 (1} cf. (6) (coneap. 
fi.HCl, m.p. 73’ (5)).] 

fi with morpholine gives (4) ahn. quant. B-(4-moipholinyl)octanol-l, b.p. 164.0-164.2° 
at 6 mm., Dj* » 0.9675, ail = 1.4736 (corresp. Ar-(at-naphthyl)rarbamate, m.p. 73.0- 
74.0° cor.) — C (1 mole) with AT-phenylpiperaiine (2 moles) at 100° for 5 his. gives |3| 
in aim. 100% yield (as salt) N<(8-hydrox}’-n-(ictyl)-N-pheDylpiperasiiie, m.p. 67.0^.6° 
cor. (comap. JV-phenylearbamate, m.p. 99.8-100.5° cor.); note that this free base readily 
ahaoibs aq. from air to form a monohydnte, m.p. 80^82’ (3). 


0 S-CUaro-n-oclyl N-phenylcarbamate: ndls. from aq. ale., m.p. 77° (2). 

0 S43iloro-n-octyl N-(nMiitropheii}l)csrbBmate: m.p. 62° (1). 

I;IM (1) Altman, Xtc. Inu. dtbn. SI, 951-9S3 (1938). (2) Bennett, Mosses, /. Chm. Svc. 
1111,1608-1701. (3) Anderson, Ponard.J. Am. CAria.8cr. 61, 3439-3440 (1039). (4) Anderson, 
FcJlud, J, Am. CKim, Sue. It, 3440-3441 (1939). |5| Fyiuin, Levene (to Boot'e Pure Drug 
Co.), Blit. 402,159, Deo. 21, 1933; Cent. 1934, 1 2005; C.A. 29, 3091 (1934). 


8:8584 A-CHLORO-n-BUTYRALDEHYDE CAiOtCl Beil. I -653 

DIBTHYUCETAL CH|.CH.CH,.CH(OCiH,)t Ii- 

(^43ilorobutyracetBl) ^ li-(724) 

BJ. 70-71° It U mm. |1) » O.B677 12) nff - 1.42103 (2) 

Oil insoL aq.; miac. with ak., CiHi, AcOH, or CHCls or pet. ether. 

[Fbr pnpn. of C from crotonaldehyde (1 ;0160) with aba. EtOH + dry HCl (yield: 
66% (1), 60% (3)) (2) see indie, refa.] 

C on diatn. with diy KOH gives (70-80% yield) crotonaldehyde diethylacetal [Beil. 
1-730, Ii-(380), Ir(78g)l, b.p. 146-148°. 

(For reactn. of C with ale. NHj in 8.i at 120-130° giving (20% yield (4|) 5«mmo^ 
bntymldehyde diethylacetal see (4); for analogous behavior of C with other aminee see 
(4) (3).] 

I:MN (1) Wohl, Frank, Btr. 16, 1905-1906 (1902). (2) Wiefaterlo, Vavreeka, OolheHM Cmck- 
hIo*. Cim. Commun. 14, 494 (1938), (3) Meson, /. CKm. Soc. 127, 1033 U035). (4) Mannieh, 
Hnrkluimir, AnA, Pham. 294, 171-172 (1820). 



CHAPTER XXn 


DIVISION C. UQUIDS WITH BOIURG POINTS SBPOSIID ONIT 
UNDER REDUCED PRESSURE 

3:9600-3:9999 (Ci-Cis inchuiTv) 

(Amnged in leqnence of empt^ fonnuiu) 


3:0604 1pCHLORO-1-PHEIITU>ROREIIB-1 

((^GIl]a^lH)-InetllylfltyreIle) 


CiHga 

dn 


BiiLV- 

Vi-(9S9) 

V|-(87*) 


B.P. 90.3’ It 9 mm. (II Bf = togs (i) 

l)!“ > 1.0B90 (1) nif ■ - L36851 Gl 

(For propn. of C from ethyl phenyl ketone (propiophenone) (1:5625) hy trentamot wHh 
P(^ followed by nlc. KOH see |1|.] 

|C with NaNHi in toluene at 110° pvee tracee |2) of melhyl-phenyl-neetyleDe [BeiL 
V.6l4,Vr(408)l.) 


I:IN4 (1) Ton Auwen, Ber. 45, 2799-2S01 (1»12). |2| Bourgeul, inn. dtm. (10) 1. 851 (188Q. 


3:9606 S-CHLORO-I-PBEBTIPROFEIIB-I C,H|C1 BelL8.B.473 

(S-ChloiO:S-iDethylRt}7ene) / \ -CH— C— CH 

^ i. ' 

B.P. 118-193° at SB 001.(1) Bl’ - 1.0738 (3) - 1.3565 (8) 

180-194° at SB am. (2) BS » 1.0918 (3) 

61.8-69.3” at 800 .( 3 ) 

[For prepn. of C from benzyl methyl ketone (phenylaeetone) (1:6118) with PQi in 
CA (26.3% yield accompanied by 45.9% of the meeometic 2«lilon>3-idienylpnipene-l 
(3:9608)) aee (2); from 2,3-dichlorD-l-phenytpropeae-l (3) by partial reaction with Zn 
duet in EtOH under Ni (70% yield accompanied by 16-20% l-phenylpnpadiene-1,3 
(phenylallene)) aee (3); for formn. aa by-prod, during addn. of HCXll to w-methylcumajiiio 
acid aee (1).] 

Note that 6 on atd^ iaonieriaea in part (2) to the oeaomeiic 9«hloro-3>phenylpropen^l 
(3:9608). 

C (fteeUy diatiM) with Oi in CHCIb givea (2) benaoie acid (1:0716); C on o^. wlA 
KMnOc yielda (3) benzoic acid (1:0716) -f AeOH (1:1010) (note diflertnce from the 
meaomer). 

■:9IBB (1) Hoee, Fanner, J. Clem. Sue IHB, 665. (2) Zaki, lakander, /. CheM. 8k. |9tt» 
68-40. (3) Oinaboift J. Gm. Chm. (U.&3.B.) 8, 1020-1041 (1838); Cant. IHR 1 21B8; CJL 
9 , 8776 (1980). 
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DIVISION 0 


)SH 


— cnnuni cBLosnw c»Hia 

(S^CUoro-i-pbeoyl^ ) 

B J. UO' It BT mm. M.P. 8 - 9 ' - 1.08815 

&fS:0010. DiasimA: SpNdi. 



BrfLV-{489) 

ri-(988) 

ri-(879) 

ilSI-USOBB 


8:8608 l-CBIOKO-8-FHERyLFROFSllB-l 


CiHia BdL an. «78 
^ CHf— 0=CHii 


B.P. 108-107' at M mm. (U 


(For prepa. of C fnm beuyl mathyl kotooe (phenylacetono) (1:5118) with PQi in 
CA (yiM 45.9% ftccompanied hy 26.3% of the meBomeric 2'chloTo-l-pheiiylpropene-l 
(3:9606)) aee (1).] 

C on atdg. iaomerina in part to the mesomeric 2-chlofo-l-pliea7lpropeaB-l (3:9606)(1}. 
C (freshly distilled) with 0i in GHGla contg. some EtOH yidda jl) ethyl phenylaoetote 
(1:3872) (note difference from the mesomer). 

I:MB (1) Zaki. lalcander, /. Chm, Soc. 1M8, 68-69. 


8:9610 a-CHLORO-ISOFROFyLBEnZEHS 
(Dimethyl-phenyl-carbinyl 
chbride; Z-chloro-Z-phenylpropane) 


CgHiiCa 
Cl 


CH| 


BelV ■ 895 

▼i- 

Vi - (807) 


No physical constants for 6 appear to have been reported, presuinably because of its 
ease of decomposition. 

(For prcpn, of Cl from dimethyl-phenyl-carbinol [Beil. VI-606] by saturation with dry 
HQ gas at 0" see |1| (2).] 

C on htg. evolves HCl (1|, — C in CA + BnCU stood for several hours below 10” gives 
(88% yield) the "saturated dimer of o-methylstyrene," i.e., l,l,3-trimethyl-3-phBnyl- 
^drindene, ciyst. from ale., m.p. 52° (3|. 

C on slow addn. to boilg. ale. KOH (4) or on wanning with pyridine (1) (4) loses HCl 
imoothly giving (70% yield |5|) o-methylstyrene (^phenylpropylene) [Beil V-484, 
Vi-(23a)l, b.p. 16W62" 16). ' 

C dislvd. in MeOH and merely stood overnight gives (6| the corresponding ether, viz., 
2-methoxy-2-phenylpropane, b.p. 78° at 13 mm., tiP - 0.D45, ni? » l.Ml (6). 


liHll ID SlagM. Ber. 85, 2638 (1902). (2) Hoffman, /. Am. Chm, Boc. 51. 2546 (1920). (3) 
Behoepffle, Ryan, J. Am. Chen. Sae. 58, 4028 (1930). (4} TiffeaBau, Ann. ehim. (6) If, 166^157 
(1BQ7). |5| Hanim, Ann. 898, 265 (1912). (6) Ziegler, BohnsU Am. 487. 254-266 (1924). 


8; 9614 8-GHLORO-6-METHirL-5-]iETByiENEBEPTEnB-8 CAiCl BeiLS.N .10 

Cl CH| 

CHi-“i*^CH.CHi— “CH—CHs 

B.P.08-Be'.tUmm. (1) 1^-0.0810(1) 1.4780(1) 



iMi xiqiAw (wm BJt, mm nfsm. tvmi 

i 

jSsr at 0 tnm lkDe(hyk»4iiet]qfl«(lu^^ QihaiiikMoOB) 
]r{M)}witliraimttwodd,theDlitd.atl<»'f(vlji(hn. («% yicU), m (UJ 
G A mddn. with KM11O4 jisUb (1) 2-metliyltotuoBe<3 (inpiDnil nsQiirl tatOHji 
q.T, 

•:WU (1) WmMr, Boiirt, /. On. Ohm. t, SB5 (ISW- 

8:mi8 t-CBLOfeOHOnm.! a CfHiiGI Bad. air. M 



EP. TK-??' It U mm. ( 1 | B? - a 906 ( 1 ) - 1.450 ( 1 ) 

[For imini. of C from nonyne-l (1 : B12S) by canvanon with NoNI^ to CrHir— O^sO— fb 
and Bubsequent reacto. with benieDeBulfonyl chloride in dry ether (55% yield (1)) Me U)<) 
(Refiaotive indices of C by Pulfrich instniment: n” ” 1-4492, nx? 1.4619, n]p* « 
1.4682, ntf - 1.4634 |1).| 

l:M18 (1) Tmohat, Am. elim. (10] II, 33S, 337 (1031). 

8:0820 d/4-CHL0R0>l>llETHrL0CTTna5 Cl C1H13CI BaLaX. 18 



ap. OB* at 16 mill. (1) i^>-a8B80(l) - 1.4480 (1) 

(For prqm. of C from 2-mothyloctyn-3.«l-2 (1) by utoration with HCl pu (86% yield) 

(C with MoMgBr giveo 74% yidd 2,2-dimethylactyne-3, b.p. 79” at 70 mm., tif - 0.7401, 
» 1.4270 (1); C with EtMgBt givea 60% yield 3,3-dime1hyhioiiyiM4, b.p. 82* at 40 
mm., - 0.7660, - 1.4312 (1).] 

l:Mn (1) CampbeU, Bby, /. dm. Chm. 3w. M, noO-lBOO (1040). 


8:0084 6.CHLORO-4-lIBTBTLOClEnE-8 Cl CH| CtHijCl BelLI- 

C!HtCH^CHr-Jm-0==C!H.CHvCHi 

B.P. 8 »- 68 ’itUiiim.(l) 

(For prifm. of C from 4-metlqrlocten-3K)b5 (BeiL Ii-(230), Ir( 402 )] with cooc. HO 
aeo(l|.l 

1:104 (1) BJdonm, Bv. tf, 020 (1912). 


8:0088 d,(4-CHL0R0-7-lIETHrL0CTSIiB-l CAtO Baai-88S 

(laoamylHPtopeDyl-earbiiiyl O CH| Ii>- 

chloridojBohhwo-B- cH,.C&=CH4H.CH..CHr-i-CH. ^ 


methyloct«n»4) 


B.P. 184-180* at 108 mm, (1) 


(For prapo. of C from 2-methy1oetei.41-ol-6 GBoamyl-propenylFcarbiiial) (BaQ. I-44B, 
I|-(830), Ir(402)] with Pai aee (1).] 

SiNM ( 1 ) Baif, Bit. 41. 3740^ 8713, Note 1 (ISOQ. 





DIVISION C 


108 


S;M8a 4-CHMB0Hl||B4>lllXlBmBP1!BllS4 Q CtHirCa BiLI 

CH|.CH-C-(!;H.CHr-GH.CH| ^ 

uu 

BJ.SS-aS'ttBmin. (1) 


(M) 


[For pnim. of C fioni 2,6^iiiethy]hq)t«n-(Ml4 [BoL Ii>-(231)1 with 6 N HQ (78% 
yidd) me (1).] 

liNM (1) Abalnunn, Bir. tt, 1582 (1910). 


8:8632 d;(-l,l-DICHLORONONA]!IB Q Q CgHuCfa 


BoL S.R. 10 


No data on C have apparently been reported. 

[For prepn. of C from nonene-1 (1:8^) by artn. of HOCl (together with 1-chloro- 
nonanol-2} aee (1).] 

linn (1) Kias (to Shell Development Co.j. U.S. 1.767,291, June 24, 1930; Cent. IM, II 1475. 


3:9638 tf^-8-CHLORONONANE Cl C»HibCI 

CH|.CHt.CH,.CH,.CH,.C!Hr-<I^CH2.CH, 


Bell S.N. 10 




C hae not ne yet been reported, although both the optical iaomerideii are known. The 
deKtrorotatoiy form of C, from levnrotatory nonaiiol-3 with HCl at 100** (1), or from 
levorotatory 3-iodonr)nane with LiCl in MeOH (2), hae b.p. OS'* at 33 mm. (2), 87-80° at 
24 mm. (1 b » 0.8588 (1). The levorotatory form of C, from dextrorotatory nonanol-3, 
with HCl at 100° (1). has b.p. 101° at 40 mm., Df = 0.8540 (1). 

S:NI8 |l) Fickiird, Kenyon, J. Chem. Soc, tO, 71 (1911). |2) Levene, Rothen, Kuna, J. Biol. 
Chim. 121, 780 (1937). 


3:9640 d,f-6-CHLORONONANE CbHidCI BeiLI — 

(Di-n-butylcarbinyl chloride) Cl Ii— 

CH,.CHrCH,.CHr-(!:-CH2.CH,.CH,.OH, ^ 

if 

B.P. BS-87° It 14 nun. |1) = 0.8639 (1) nif - 1.4314 |1| 

[For prepn. of C from 6-bromononane by conversion to RMgBr and subsequent treat- 


ment with CLCN (68% yield) see (1).] 

lilMi |1) Grignard, Ono, BuU. soe. chim. (4) Sf, 1592 (1926). 


8:9643 d,l-S-CHLORO^-METHirLOCTANE CgHigCl 

(n-Amyl-ethyl-methyl-carbinyl chlo^e) Cl 

CHa.CH,.CH^CH,.CH^-(|!-CH,.CH, 


BilL SJI. 10 


B.P. 72.7-740- It 16 mm. (1| 


Zi'-aB6S0|l) ni* - 1.4380 (21 
ig - 1.4831 (2) 
1.4847 (l.< 



tm LmUlDS (WITH B,P. BEPH). AT BIS). PBEB&) ff-BBOT WitWH 
pa (72% yidd) aee (1).] 

l:Ntt (1) WUtaitiira, Willjaiaa, J. Am. CAm. Sae. U, 4O8-tf0 (IMS). W Bnart, (kuyia, 
J. Am. Chm, Sob. €7, 21 (IMS). 


3:9644 d,2-4AaLORO-4.MSTBYLOCTA]!IB GiHitfQ 

(n-Butyl-methyl-^propyl-carbinyl Q 

chloride) CH,.CH*.CH,.CHr-<!j-CH,.CH>CHi 


Bo)L8JT.10 


B.P. 7a8-71.4'’ at 14A nun. (1| D{' > asSBO (1) iS - 1.48S8 (2) 

° aB728 (1) rS - 1^0 (2) 
1.4849 (II 


[For prepn. of C from 4-methyloctaiiol-4 (n^butyl-methyl'^propyl-cartimol) [BtSi. 
Ii-(211)] (It with diy HCl at -lO** see (1).] 

1:1144 (1) Whitmore, Woodbum, J. Am. CKan. Soe. SS, 383-364 (1933). |2) Smut, Quayle, 
J. Am. Chem. Soc. >7, 21 (1945). 


3:9646 (f,2-S-CHL0R0^-ETHyLHEPTANE Cl CiHibC] 

(n-Butyl-diethyl- I 

(IjjHs 


Bail RK. 10 


carbinyl ohloride) CHj.CHj.CH 1 .CH 2 - 


B.P. 46.0" it S I 


( 1 ) 


Df : 

tip- 


0.8823 (1) 
0.8856 (1) 


- 1.4400 (1) 


[For prepn. of C from 3-ethylheptannl-3 (n-butyl-Aiethyl-carbinol) [Beil. li-(211)y 
Jt-(467)j (1) with dry HCl gu at -10" see (1).} 

1:M4S (1) Whitmore. Woodburn, J. Am. Chtm. Soe. S5, 363^64 (1933). 


3:9648 4-CHLORO-4-ETHYLHEPTANE CjHuCl 

(Ethyl>di-n»propyl-€aibinyl Cl 

(3H,.CH,.CHr-4!j-CH,.CH^CH, 

iift 


BaiLI- 

Ii-(84) 


B.P. 87-68‘atlliiiin.(l) 
89-64° at 10 mm. (2) 


0.BB91 (1| < - 1.4438 |3> 
Bi* - 9884 (2) ntf - 1.48878 (t) 


[For prepn. of C from 4^thylheptuiolr4 (ethyl-di-f^propyl-oarbinol) [Beil T-424, Il-( 212), 
lr(467)] by aaturation with HQ gas see (1); for formn. of C from 3^propylhexeiiB-2 

(2) with cone. HQ see |2).] 

[For data on density and parachor of C at 0", 15°, 25°, and 65° see |2).] 

[G with AIClj + CsHfl gives 67% yield d^yl-trphenylheptone, b.p. 127-128* at 15 mm., 
- 0.8608, n{f - 1.49211 |1|.] 

1:9148 U) Halie. /. priiib^ Chm. (2) 81. 456-457 (1914). (2) Nasanv, Bor. 79, 624 (1087). 

(3) Quayle, Owen, Beavera, J- Am. Chm. Soe, il, 3107^111 (1930). 





fimuoif 0 


urn 

Siswa t4moK04,s4niannri.mprAin( CiHita BiiL9Aio 

•uUi^l cUociih) CHi.CHi.Cai-CH-CH--CH.CIH| 

&P. S4* It B ma. ID Df - aSBOB ID 

Z^-aB8B ID I$-L48B1ID 

[For prapn, of C from 2,3-dimethylhqitaiiol-3 (f^butyl-iMpropyl-methylHiartiiii^ (1) 
with dry HCl at 0^ (86% yield) see (1).] 

S:im (1) Whitmore. Even, J. Am. Chm. See. tt. 813 (1933). 


8:9852 if^-8-CHLORO-2.6-DlMBTHirLHEPTA]IE 

(Ethyl-ieoamyl-methyl-carbiDyl Cl 

hst 


&P.63-M‘’atlB 


ID 


CAiCl BaiL'l — 

li-(64) 

,CH|.CH.CHt 
CH| 

» a86B2 ID » 1.43457 U) 


[For prepn. of C from 2,5-dimethylheptaiiol-6 (etbyl-iBoamyl-methyl-oarbinol) [Beil. 
1425, Ii-(212)] by uturation with diy HCl gas (75% yidd |D) m (DJ 
[C with AlCb + GoHs yields (1) 5-^eiiyl-2,6-dimetl^]heptane, b.p. 122-123” at U mm., 
Di” - 0.8768, nS - 1.49894 (1).] 

IjNil ID Hilee. /. praki, Chan. (2) 81, 456 (1914). 


8:9654 d,14-CBI0R0-2AS-11UllETRyLHEXABE C|HiiC!l 
(ter-Butyl-methyl-n-propyl-carbrnyl Cl CH| 

chloride) I I 

^ CH,.CHs.CHt-C C-CH, 


(!/Hi (!/Hi 


Befl. 8.N. 10 


B.P. 84.2-85.5" at 12.5-18 mm. (D Hf 0.8973 (1) ng - 1.4468 |1| 


[For prepn. of C from 2,2,3-trimethylhexBOol-3 ((er-butyl-methyl-n-propyl-caibinol) 
[Bdl lir(4M)l (1) by saturation with diy HCl at 0" see |1| ] 

1:9154 ID Petrov, Keroeev, Cheltiova, Bvti. me. efam, (5) 1, 172-173 (1036). 


8:9658 84:HL0R0-8,2-DIME1HYL4-£TEYLPENTA1VE CA^l 
(fer^Butyl-die^l-caibinyl chloride) Cl CH| 


B.P. 58-54" at 6 mm. ID 


CH,.CHr-C C-CH, 


i!wi (!:h, 


BeO. S.1V. 10 


[For prepn. of C from 2,2Hliinethyl-8«thylpentaiiol-3 ((6r4>utyl-diethyl-cai1nnol) 
ID irith dry HCl gas at 0" see 11).] 

C on diatn. at 160 mm. loses HQ (1) yielding a nonene, b.p. 80.5-81” at 150 mm. (1). 
8;i9li (1) Bartlett. Kdok, J. Am. Ckm. Sue. M, 8119 (1939). 



ai9 tXVJfS» (WITH B.P. HiFtlD. AT USD. FttEB&) AtWttMlilMi 


•(MM SHBRnMOPlOLnCHLOMlDB C^l^OOl IhO. !!•.««»' 

^ y-QiaO-Oi-O Bi- 


B.P. UO-tSS” at tf-M flim. (1) 
ll»-116*at 1700.121 

US* at Moo, (3) 

[Par impii. of C from pbenylpropioUc acid (1 :Q746) with PG| (1) I3I of. tty, ernAoad 
witli 7 ptfl. B0C1| (90-05% yield (4)) (3|| or from sodium proiHolate (availabie from jdiar^ 
maosutioal industiy (5)) with SOGli (6) but not PCla (2h see indio. refs. Note that ptMByl* 
piofndlic aeid (1:07^) disivd. io 2 pta. FOCb at 100” and btd. 3 min. beyond firat sqm. 
of ciirst. (6), or the acid refluxed wiUi AcjO (7), givee good yield l-pheny1naphthalBafi-2|3- 
dicarboxylie anhydride [Beil. XVII-541, XVlIr(275)], ndla. from CA + l^.j imp. 255^.} 
[For reactn. of C with AlCli + anisole (1:7446) yielding (1) (3) p-methoxyphenyl 
ph^lethynyl ketone [Beii. VllI-190], m.p, lOO” (1) |3| (dibromide, m.p. 133^140” {3})i 
see indie, rafa.; for reactn. of 6 with AlCU + methyl p-tolyl ether (1:7496) giving (00% 
yield |6|) 2-hydroxy-^methyi-^-chlorochaieone, deep yd. ndla. from pet. eth., m.p. OflJi* 
(which in ale. on dropwiae treatment with dU. aq. NaOH ring-oloaes by loaa of HQ to give 
quant. (6) 6-methylflavone [Bdl. lCVIIi-(206)], m.p. 122” (5)), aee (5); for reactn. of C 
with AlGli + reaordnol (1 ; 1630) in nitrobenaene to give 7-hydroj^flavone [Beil. XVIIl-68}i 
m.p. 241”, see (8).] 

[For reactn. of C with diethyl aodio-malonate (4), ethyl aodio-acetoacetate (4), aodiO- 
acetylacetone (4), with Na phenylacetylene or phenyi-ethynyl MgBr (9) see indie. reCs.] 

C on hydrolyaia (presumably) yields phenylpiopblic acid (1 :0745), m.p. 136”. For the 
amide, anilide, p-toiuidide, and other deriva. correap. to C see the add (1:0746). 

S:MiB (1) Stockhaiuen, Gattennaan, Ber. U, 3537-8538 (1892). (2) Rupe. Ann. 811, 829 
(1909). |3) Watson, J. Chm. Soc. 86, 1324-1325 (1904). (4| Ruhemann, Merriman, /. CkenL 
Boc. 87, 1389-1395 (1905). (5) Siiiionu, Lear. Ber. 68 , 2908-2913 (1926). (6) Miohaal, Bar. 
1911-1912 (1906). (7) Micbad, Bucher, Am. Chmt, J. M, 91-92 (1898). (3) Seka, Prosdbe, 
ManaUh. 18, 289 (1936). (9) Ham, Weltsien, Ber, 64, 2515-2516 (1921). 

3:8660 o-METHHiPHENACn CHLORIDE CpHgOQ DeiLSJ!T.6M 

(Chloromethyl o-tolyl ketone; 
tf^hloroHi-methylacetoiihenone) 

;O.CHsCl 

B.P. 130-180” at 11 mm. (1) 

Glear pale yd. liq. (1). — Strong lachiymatorl 

[For prapn. from beniyl MgGl 4* obloroacetic acid anhydride (3:0730) (42% yidd (1)) 
Bee (1); from o-toluyl chloride (3:8740) + diasomethane see |2).| 

C on ondn. with NaOGl gives (56% yield (1|) o-toluic ac. (1:0690), m.p. 104” (1), 

0 Chloromefhyl o-to^l ketone aemicarbazoiM: m.p. 103-106” (1|. 

8:8988 (1) Austb, Johnson, /. Am. Chsm. Bob. 64, 666 (1932). (2) Meroer, Robertson, Oahn, 
J, Chm. Bsc. 1186, lOOa 

>4:HLOROFHE]!nrL ETHYL CsHeOCl BelLVn-801 

KETOHB Oi^ y-CO.CH|CHa ^ 

B.P. 183”at80miii. MJ>. 33-36” 


Bbb 8:0840. DMienA: Sdidt, 



SttMMsWOl 


DIVIBION 0 


IttS 

a:M84 •^SLOSORBIlFHEinrLKBTOlB H C^H/)C1 BAS.1I.6M 

(■KCUonpniiioiihHuiiM) 


&p.iai-i8a'itniiim. lu 

|7br ptqn. (W.4% yidd (1)) from MhloropropioDyl chloride (3:6330) + CA + AlCIi 
•ee (1).] 

3:MM (1) Bifar, Barkmifaiie, J. An. Chtm. Soe. M, 368 (lOMO. 

8:9680 AZBUIL (DDCHLOUDB CiHuOiCli BdLn-709 

0-O-(CH,)r-0=0 Hi- 

i i 

B.P.lBO-183*itB6iiiiiL (1) 

166'’ at IB mm. |2) 

166° atUmm. (1| 

IW It 0.4 mm. (3) 

(For prepn. of C from aidaic acid (1:0605) with PGls (1) or with SOGlg (2| (3) bm indie, 
reffl.] 

[fi with 1 mole MeOH should yield B-carbomethoxyoctanoyl chloride-1, h.p. 150-156° 
at 15 mm. |7|y usually prepd. from methyl hydrogen aselate, b.p. 190-105° at 15 mm,, 
m.D. 21-24° (7), with BOGb |7).] 

C on htg. with disodium udate yields (1| aielaic anhydride, m.p. 64n66'* (1| (this prod, 
is probably the linear polymeric o-anhydride (see 1:0695)). 

[C with C|H| + AlGh yields (1) liO-diphenylnonanedione-lpO, m.p, 44° (1); C with 
tohiene AlGli yields (4) l,9-di-p-tolylnonaiicdioDe-l,9, m.p. 78^79° (4|.I 
C with phenol yields |5| (6) diphenyl aseUte, m.p. 59-60° (6), 49-50° (5). 

[C with MeZnI yields (2| undeGanediDne-2,10, m.p. 64° |2|.] 

6 on hydrolysis yields aselaic acid (1:0605), m.p. 106° (for the diamide, dianilide, 
di-p-toluidide, and other derivs. curresp. to C see 1 ;0695), 

llBIBI |1| Etiix, iinn. chim. (7) I, 397-401 (1896). (2) BlaiM, Koehler, BvU. Me. ehim. (4) 
i, 608 (1909). (3) RuiickB, Boekenoogen, Hflv, Chim. Acta 14, 1332 (1981). (4) fionohe, Ber. 
a, 20S1-20B2 (1919). (5) Bouchonnet. Compt. rend. 146, 1599 (1905). (6) Merangoni, AM 
ill. Veneio en.Pt. 2. 3ei. math. not. 97, 209 2lK (1937-38); Ceni. 1BI9, 1 90; C.X.M, 6034-6935 
(1940). (7) Motbui, Walton, J. Chm, Soc. UH. 903. 

8:9701 2A6-TRIllETHyLBENZTL CHLORIDE CH, CioHuCl BeiL S.N. 46B 



This oompound is appeiently unreported although the corresp. 2,3,0-trimethylbenzyl 
bromide, b.p. 146° at 23 mm., 130-132° at 14 mm., has been obtd. (41% yield (1)) from 
prehnitene (l,2,3,4-t0tramethylbensene) (1 : 7648) by bromination. 

Certain derivatives of C are, however, recorded here because of the desiralnlity of com- 
parison with the corresp. derivs. of 2,4,5-trimetbylbenByl chloride (3:9702) and of 2,4,6- 
trimethyiheniyl chloride (3:0372). 

IfSA'Mmstliylbeiiqrl alcohol: m.p. 83.5-66° (I). 

- — 8A6-'Iklnieth|lbeiiiyl acetate: oil, b.p. 162° at 23 mm. (1). 

I:BII1 U) Bmith, Agre, J. Am. Chm. Soe. m, 652-663 (1938). 





IIKI uqvm (WITH B J>. REn^. AT MED. FRB8B) 


tiOTOI l|4y8.nilinBZUBlim CHIOHDI 

OiaRilCI 

MV— 

(»Cldorodunm) 

Ct 

f!g| 

▼r— 

V,. (880) 

B.P.180* ■tUfflffl.U) 



111-110° at •mffl.(2) 

110° at iiiiiiL(2} 

08-108° at IrnakO) 




[&B aUo IhB itomene 2,4tMimdhylbentyl tMondi (3:0372).] 

[For prapn. of C from 1,2,4-lninethylbenieDe (pBeudocumm) (1:7470) Iqt oUor^ 
meihyktion with formalin (1 :0146) + cone. HQ + HQ gaa (yieLda: 70% (2), 40-43% (3)), 
or with paraformaldehyde + HQ + ZnClg |4)| or with chbromethyl methyl etlMr (8 : 7085) 
in AcOH without cat. (yields: 60% (1|| 50-40% (5)) (note_tliat some hu (chlonnutiiylatad) 
product is also formed) see indie, refs.; for prepn. of C from 2,4,5-trimBthylben^l ak. 
(see below) with cone. HQ under reflux 6 hra. see |2).] 

[C on catalytic hydrogenation presumably yields ]|2,4-trimethylbenaBnB (pseudoeuAiBne) 
(1 :7470) although this particular reaction is not actually reporM cf. (1).] 

[C on hydrolysis presumably yields 2,4,5-trimethylbmizyl alcohol, cryat. from ak., oiip* 
83.0-83.6** |2); note, however that this reaction is not actually reported, the ale. haying 
been obtd. by hydralysia of ita acetate, oil, b.p. 141-150'* at 0 mm. (2).] 

C in ale. with aq. NaGN refluxed 5 hie. gives (85% yield |2)) 2,4,5-triiii0thylbenxyl 
cyanide, m.p. 2-10°, b.p. 133-147° at 4 mm. (2|; note that this nitrile upon hydrotysis 
with 50% HsSOi at 100° for 2)4 hrs. gives 2,4,8-trimethylpheDylacetic acid, crude m.p. 
no-IIS'* |2|, pure m.p._128^129'' (2) (coiresp. dinitro deriv., m.p. 203-203.5° (2)). 

[For condensation of C with ethyl sodio-acetoiicetate see (3).] 

8:1711 (1) VaY€ii, BoUe, Calin, Bull. aoe. ehim. (5) i, 1025-1038 (1030). (2) Smith, MaeMulkn, 
J. ilm. ChaiL 8ae. 58, 633-835 (1036). (3) John, Gilnther. Ber. 74, 887-888 (1041). |4| Bwt. 
Comp. rsnd. 181, 373-374 (1D28). (5) Yavon. Bolle, Comp. rend. 214 , 1826-1828 (1037). 


3:9710 cf,r-M:HL0R0-8-METHYLN0inn!m4 Q CioHnO 


BdLSil.lf 


B.P. 82° at IT mm. (1) - a8MB (1| - 1.4848 <1) 

(For preim. of C from B-methylnoiqm-i^l.^ (1| bjr mturotioii with HCl gu (72% jridd) 

»*e (1).] 

(C with MoMgBr givm 73% yield 8,3.dimethyliionyii»4, b.p. 82°/ot 40 mm., ST m 
0.7858, n? - 1.4313 (1).] 

•:in 8 (1) CunpbeU, Eby. J. Am. Ckm. 5k. H. 179B-1BOO (1940). 


8:8712 i.>raLORODBCBIiM CL CiArfa 


.8.H. U 


B.P. 88-100° It 88 mm. (1) ZlT - a878a (1) • 1.4448 (1) 

Two geom. itenoiniiMn of C on poanble, but only thii one hu u yotbHD mnpiiMd. 
(Pbr prqm. of C from decyn»4 (di-n-butylaoetyliBe) [BeiL Ir(38B}] with AoG + 8nGI| 





BIVBim 0 


kp. at S Ba« Jif «• OMBQ^ i4F ■* L4IUI; 

ii tlw fbnud U)) m UM 

litlll (1) Kroefsr, Sow*, Nieuwlind, J. Org, Chm. 1, 1$8-I60 (IM). 

a:07U d,M-CHU)R04J.DlMtlHn0CTl»M CiA^ BdLI- 

(6-Chlonh2,0Hlimeihy]oetene-6) Cl li - (86) 

CH,.CH=C (!m3H|.CHi.(2I.GH| ^ 

^ (!;H, 

[Fbrpniiii. of C fnun 2,6-diiiietli3rloeten-64U [Befl. I>4fi2, Ii-(232)] with ft N BO 
ooeJlH 

•inu (1) iUidiiiilUi, Btr. 41, 1SS3 (1910). 


8i9716 4-CHLOBO-S,4-DIETH7LilkilJtnlt-l O OAiO 

— CHir^'GHg 


M. 8JI. 11 


(UicUi 


B,P.7O-78*itl0iuiL(l) 


Di' - a897 ID n? - Lftftftl (1) 


Fhr preim. of C from 3,4-diethjrlhezaie-3 ID with C9| + NaHCOi at 0* (00% yield 
MoompaniMl by 40% yield of 3,4-^ch]oro-3,4-diethylhexHne (3:9724)) see |1).] 

C on treatment with Q| yields |1) acetaldehyde (1:0100) q.y. 

1:9711 (1) TiahohBiiko, /. Om. CAsm, (Cr.AA&) B, 1332-1240 (1088); CenL IM, U 4222; 
CjI. H, 4190 (1930). 


3:8780 1,10-DICHLORODECAnE GioHioCli BeH B.R. 10 

(Decamethylene (di)chloride) 

Cl a 

(!)Hs.CH|.CH|,CH|.CH|.CSiiCH|,CH|.GHi.(j)Bj 

&P. 147-148'* at 11 mm. (1) D? - 0.0841 (1) 

[For prepn. of C from decanediol-lplO (decamethylene glycol) (1:6061) by htg. 1 day 
with excesa SOCla see (1),] 

C with Nal in acetone refluxed 4 hre., acetone evaporated, reeidual material hid. for 3 
hn. at 140-160” with thiourea in immyi ale., yields (1) decamethylene »,u'-his-(isothiDUTea 
hydiochloiide), m.p. 186” |1). 

9:9199 (1) Kawai, HoBono, Sfaikmiiiii, Yonechi, M Papwi ImL Phya. Chm, Resaareh (falbyo) 
19, Noe. 306-300. 0-16 (1031); CbiU. IIBI, II 1604; C.4. II, 6661 (1031). 

3:0784 9^DlCHL0RO-a,4pDIETB7LHEXAnS CiAfih BoiLaff.lO 

Cl Cl 




Bj^-LOmiD nS^LftTiWlD 


B.P. 181-198 It 10 nak ID 



IM IKKUn (VZEH BlF. Kttm PSttU team <Hf»» 

{|te9n|B.«lfifNn;^i^ylhenB«4n}iria Ch4'Nim (yMi m% 

MOMqpiHwl fagr M% i«lilon-3,4-£iayUm<ii»4l (3:9714)) M (!}.} 

•rtni (1) TUnhanlw, I. Oil (Am. (I;J.4.&) 4, 133S-UM aUS): Cml. Wf, II OBi 
CjL I^r4l90 (1948). 


SiWSO dM-CHLOMM-MBTBXLirOirAire OiAiQ 

(iiFAiiQrl'Maiihylrii-pniiqA'Cvbmyl Q 

dilotide) I 

t3tl|.C!lI|.r!H|.f!!lT|.( iH|— fl— f!TT|.f iH| ( 1R| 


teiL&Il.lO 


B.P.4S-4S’atliiim.|l) l^-a8868(l) i$-1.4aW(2) 

1.444819) 
1.4S74 (1) 

(For piepn. of 6 from ^-metlorbuiuDoM (fMmyl>met]iyl>n-im)iqrl«>rbiiu>l) (1) iritti 
HGI 4U (46% yield (1)) aee (1).| 


1:1711 (1) Wbitmon, Williams, /. Am. Chtm, Soc, U, 408-409 (1033). (2) Smart, Quaylm 
/. Am. CAsm. Soc. 17, 21 (1945). 


3:9782 M:HLORO-9-METHyLNONAliB CitP^iCl BdL SeN. 10 

(DMi-butyl-methyl-HutTbinyl C3 

CH1.CHs.CHt.CH2 — cll~-CHs.GH2.CHt.CH1 ) 


B.P. 73-77’’ it 10 mm. (3) » 0.8676 (1) 

608” It 10 mm. (1) - 0.8707 (1) - 1.4882 (U 

[For iiraim. of C from S-mithylnonanol-S (di-^butyl-methyl-carbinol [Beil. Ii-(213), 
lr(400)] |1) by ntuntion with diy HCl gaa at -10” see |1|.] 

6 on rafluxing with 2^ pta. aq. for 0 hra. gives 14% of its halogen as halide ion (1) (the 
resultant oleBn was not isolated). 

[For bdiavior of C with naphthalene + AlCli in CSt see (3).] 

l-.nn (1) Whitmore, Woodbuni. /. Am. Chan, Soc, IS, 363-394 (1988). (2) Woodbum, 

Whitmore, J, Am. Chem, Sac. M, 1394-1395 (1034). (3) Petrov, Kurbskii. /. Osn. Osm. 

(£^.8.18.) 14, 49IM94 (1944); C.A. », 4600 (1945). 


8:9784 dpl-MELORO-UTHYLOCTAHE 
(npAmyl-diethyl-carbinyi chloride) 


CigBsiGl 

a 


CH|.CHi.CH|.CHs.( 


r-0-CHs.CH, 

dys, 


BdLSJr.lQ 


&P.4»-4a*ttOJmm.(l) 1^-0.4799(1) nff- 1.4498(1) 

(Fn iin|». «f C fram 34(ihylootaiiol-3 (n^mytdietlqrl-nrbiiiol) [B«l. 1-4981 (1) vMh 
Ha gee (72% yield (D) BN (1).] 

4:4ni (1) iniitnion, WiniiM, J. Am. Chm. Boe. U, 404-400 (1083). 



8 :*l 88 - 8 :tMa 


DIVIBIOM C 


UM 


8:B7M d/4«HU»0-UlHTL0CTA]IB 

(n>Butyl-Bttqrl«-praii]A<caitmyl Cl 

fdiloridA) I 

CB».CH,.Cai.CHi- 0 -Cl 


CiMl 


MaK.10 


<!vi 






(It 


- 0.B7T8 (1) 

1^-0.880*0) 1.4*810) 


[For pnpn. of C from 4«thybi;tBiu4-4 (n-butyl-ethyl^I>(oi>yl-eB(biiiol) [Boil. Ii-(460)] 
(1) by Hturotion with dry HCl gu ot —10* aee 0).l 


l:MM 0) miitiiuin, Woodbam, /. Am. Chm. Ak. U, 303-364 (1N3). 


8:9788 »4mORO-8,8-DlHBTHYLOCTAIIB 

(n-Amytiwpraiqrl-inethyl-corbiiiyl 

chloiidB) 

' CH|.CH^CH^CH|.CHr 


a 

i 


CiiAiCl 


BdL &V. 10 


-CH-CHi 


(!:h, d^Hi 

- 0.8818 ID 


iJS ~ l.**80 0) 


BJ. 68-88' at a mm. 0) 

[For prapn. of C from 2,3-dimethyloctanol-3 (1) with dry HGl gaa at 0° (77% yield) 
«B(1W 

l:im HI Whitmore, Even, /. Am. Chem. Soe. ii, Bia-Bl4 (1033). 


CioHnCl 


a ! 8740 d-CHLORO-a,4-DIMETHYLOCTANE 
(Tetrahydrogenmyl chloride; 
perhydrogeranyl chloride) 

CHi.CHr-CH-CHa.CHa.CH2-CH-CH| 


Belli- 

Ii-(M) 


da d% 


I 

GH, 


BJ. 88-88° It 18 mm. 0) 

88-86° at 10 mm. (2) 

[For prepn. of C from 2|6^diinethyloctaDol-8 [Befl. I-420| Ii°*(214)p l2-(461)] (1) with dry 
HGl (1) or with PGh (2) aee indie, refa.] 

[For converaion of G to coireap. EMgCl and reactn. of latter with chloromethyl methyl 
ether (3:7065) to give (70% yield (1)) l-methDxy-4pMiinethylnoiiaiiep b.p. 04-94.5° at 
14,6 mm., no = 1-4240 see (1).] 

l:iMi (1) Bmith, Ungnade, Auatin, Friohard, Opisb J. Org- Chan. 4, 336-340 (1030). (2) 
laUbaU Ber. 47, 2454 (1014). 


3:8748 MHLORO-4-n-FROPTLHEPTABE O CiuHnCl 

gar "*— <».<a.cH.-jMa.oa.oH, 


BaHl- 

Il-(66) 


B.P.80*atl8iiim.(l) 2^,-0.8770(1) ntf-L**808(D 

[Ibr impn. of C from *4Hinipylheptanol-4 [Bail 1-126, Ii-(214), 1^(461)] by aatuntioa 
witbdiyHCSiaell).] 



uu UQDIIS (WITH EP. N^D. AT EIED. FRESE; E'SWMkIiif. 

[E* date w deoaity isd paradnr of C at 0°, 16', 26*, 60*, and 76' M (2)4 
[For nacte. of C vith AlCIi + C«Ha yielding 4-phenyi4i»jiro|)y]lieptaiM, b.p. 140-141* 
at 15 mm., - 0.8604, nlf => 1.4024, aee (1).] 

•;nM (1) Haba, /. praU. Chm. (8) 80. 460 (1914). (2) Quayte Oaw. Bwn, J.Am. Om. 
Am. 81, 3107-^111 (1030). 


8:9744 4-CaLOEO-2A>-TBIMETHyLEBPTAllB Cii|Bii(31 BaOLI — 

(Di^iBobutyl-methyl-carbiDyl □ li • (06) 


chloride) 


(:Hi--CH.caj--(!j--cHi.(3H.cai 

diflt diH] (1^1 


B.P. 88-83' It 86 mm. ID Df - EBM? (1) fllf - 1.48888 (1) 

[For prepn. of C from 2,4,6-trune(hylheptanol-4 (di-iBohutyL-methylHiarbinol) [Beil. 
1-427, Ii-(216)] (1) by saturation with dry HCI gae see |D.| 

[For resata. of G with AlCIt -H CtHi to give 4-phenyl-2,4,6-triffie(hylheptena, b.p^ 
148-144° at 18 mm., = 0.8763, ni,‘ - 1.40407 see (1).] 

8:8744 |1) Halaa, J. praU. CA«m. (2) 80, 458-4S9 (191^. 


3:9750 lAiB-TSniETHTLBBnZOyL CHLOfilDE CisHuOa BdL EB. 943 
(Mesitoyl chloride; 

A-isoduiylyl chloride) 


BJ>. 143-146° at 80 mm. ID 

118-119° at 19111111.(2) 

11E5-116.S° at IBmm. |3) 

85.0-85.5° at 4 mm. (4) 

B5.5-8&5’ at 8-8 mm. (5) 

[For prepn. of C from 2,4,6-trimethyllMsuoic acid (mesitoic acid) [Bdl. IX-663, IXi-(214)] 
(D with S(X;ii (00-07% yield |1)) (2) (3) (6) (6) see indie, refs.] 

[C with MeOH yields (3) (4) metii}'l-2,4,H-trimethylbensoBte (mesitoate) [Beil. IX-663], 
b.p. 242°, 102-103° at 6.5 mm. |3), 101-102° at 3 mm., nB - 1.4D70 |4|.] 

[C with 2,4,6-trimethylphenyl MgBr yields (5) (6) 2,4,6,^,4',6'-hexamethylbeniophenone 
(dimeaityl ketone), m.p. 138-130° |5|, 136-137° |6); C with 2,4,6-tiimBthyiphenBcyl 
MgBr gnus (7) 2,4,6,2',4',G-hexaniethyldibenzoylmethaiie (dimeaitoylinethane), m-p. 
06-07* (7).l 

C on hydrotysia )ielda (4) 2,4,6-tiime(hylbflnzoic acid, m.p. 162° (amide, m.p. 180° (9), 
188-188.6° (4), 187-188° (8)). 

8:1118 (1) Barnes, Oip. SpiMau 81, 77-70 (1941). (2) Murray, Clsvalaad, Baimdats, J. Am. 
Chm. Sue. 88, 3121 (1941). (3) Kadesch, Wellei, J, Am. Chm. See. 88, 1311 (1941). (4) 
Moiiia, Yaung, J. Am. Chem. See. 87, 1424 (1935). |S| Nauta, Vuia, See. frot. oMm. 58^ 687- 
638 (1097). (6) Kohler, Baltaly, J. Am. Chm. See. 64, 4023 (1932). |7) Fuaon, Sapte, 
Fiahar, J. Am. Chm. See. 11, 3363 (1039). (8) Whaaler, Am. Chm. J. 81, 468 (lOQO). (9) 
Hantaach, Luoaa, Bar. IE 748 (1806). 


CHi 

CH,<^ ^ C=0 

CH, 

Ef ^ 1.0907 (3) I# - 1.5868 (3) 



9iB.9ABa9^ 


dofmsitan D&mw o 


a:87W t-CTLOTO^^g-JIUl'aPaiUlOl. OioBaOCI 



BJ. lis-lljrat 80111,(1) 

8»<B6’ 118-100.(2) 

845-88" ita-tOBLO) 


[Ibr prepn. of C fnnn p^butylphenol (1 ; 1510) by cUorinatbui witb AT-ahloRHoetBmide 
(cf. (4) (5)) Me (1); for other methods see (2) (3).] 

[Fht study ot mercuiation of C see (0).] 


0 i-ffr^ntH-d-chloropheoyl >4iitrobeiuyl eflier: colorless pL from EtOH, m.p. 90" (1). 

t:fN8 (1) JoBM, J. Ckm. 8m. INS, 673. (2) Mills (to Dow Chem. Co.), 0.4 2,176,010, 
Oct. 10, 1030; C. A. M, 8S8 (1040). (3) Mills (to Dow Chem. Co.), U.S. 2,221,307, Nor. 10, 
1040; C.it. U, 1036 (1041). (4) Orton, King, J. Chan. Soe. N, 1186-1102 (1011). (5) Orton, 
BridfieU, J. Chem, Soe. Utl, 003. (6) Moness, Christiansen (to E.R. Squibb), U.S. 2,187,236, 
Nor. 22, 1038; CsiU. IMi, I 6007; CJL. 13, 1886-1886 (1030). 


«-CHLORO-S-ISOI«ROm-8- □ CioHuCXa 

kvliDfLPUUfOL (CH.)tCH ^ 


B.P, 168° tt IS nun. 1I.P. 42-43’ 


BeiL SiBi 531 


Sm 8:0480. Ditutoni: SoHdi. 


8:8770 S-CHLOROBTHYL^-PHEROmTaiL CnHuOiCl BeRVI — 
ETHER C1.CH,.CHk VIi- 

l5-(5-Ph«<«yBtlKwy)othyl y Vlg- (150) 

chloride] \ 

BJ>. 148° It 10 nun. (1) Dii » 1.148 (1) 

138-143° it OmuLlOl 
113-120° it 1mm. (3) 

[Fbr preipn. (60% yield (1)) from /tjjS'.diEhlorodiethyl ether (3:6026) with ale. NaOCA 
(I mole) see (1).] 

[For reection of C in CSi or CsH( with AlCli + phthalio sidiydride, suecinie anhydride, 
maleio anhydride, acetic anhydride see (4).] 

[For condenaatiion with amines and phenols sm (6); for un as idasticuer eee (6).] 

I:f7lf (1) Cretdiw, Koch, nttenger, / . 4m. Chem. Soe. 47, 1174 (1025). (8) Eaatmea Orienic 
ChtmiaA, Uat No. 33 (1042). (3) Bruson (to ROhm end Haas Co.), D.S.i340,lll, Jidy 16, 
1041; CU. M, 0606 (1041). (4) Bruson, Eaatsa, /. 4m. CAsm. See. M, 2602-2306 (1088). (6) 
Bahm and Haas Co., IVmioh 824,887, Fab. 17, 1038; Cent. 1M8, D 1861; C.4. M, 6268 (1088). 
(6) Murray, Eayon (to Eaitnum Kodak Co.), US. 1,046,635, Fab. IS, 1034;Cm<.llM.n 2163; 
C.4.», 2632 (1084). 





m ' uouiDB (wim B.P. BmK ja sss). pussa.) 


4,iiyao shacxl 

OH)CHL(HaDB 




O-C-COHOr-JCM) 



hi 

a 

n^ftio) 


71 UHL (1) 

Of 1.1818 (6) 

' 1-1875 (8) 

nS* tM88e(4) 

SOS* 

MmaL (2) 

ISS” 

16 mm. (3) 



16ft-170* 

18 mm. (4) 



158’ 

18 mm. (S) 



168-167* 

11 mm. (8) 



156-156* 

5 mm. (7) 



106-110* It 1-1 nmi. (11) 




[For prepn. of C from aebacic acid (1 ;0730) with PGk (gO-Wi% yield (S) {2}) (41, with 
PCli (3), with SOCb (yield: 100% (U, 86% (6), 84% |7)) (8), 83% (11), or with ACI 4 m 
CA + ether (37% yield (9)) see indie, refs.] 

C with MeOH (1 mole) followed by NasGOg yields (1) methyl hydrogen eebacate, 
m.p. 36^ (1); C with abe. EtOH (1 mole] jrields (7) 9-carbethoxyiioiiaaoyi ehkwide 
(G|HiOOG.(GH2)s.CO.Gl), b.p. 158^*160“ at 7 mm. (71 (corresp. 9H»rbetho3^oila&o4o 
anilide, m.p. 60-4ir (7)); C with excees phenol yields |8| diphenyl sebaoate, m.p. 66-66* (8), 
[C with AlGlg + C:^g (1:7400) gbee (50% yield |2)) (4) l,8-dibeiusoyloetBn0, fa.p. 
01-O2‘‘ (41, 88-89* (2); C with AlClg + m-xykne (1:7420) givee (10| l,g^(2,4^limBtliyl- 
beniay])octiyiie.] 

[C with tiHG^isMgBr gives (28% yield (7)) lO-ketopalmitic acid, m.p. 76-75.8* (7); 
C with n^G givee (12% yield (7)) lO-ketostearic acid, mp.. 82-82.8” (7); C vdth 

AgNGO yields (11) sebacyl di-isocyanate. 

[C in xylene on cat. hydrogenation over Pd/GaGGg |6) or Pd/diatomaceous earth (6) 
gives (30-40% yield (5|) corresp. dialdehyde, dBcandial-1,10 [Bed. Ir(849)I.] 

G on hydrolysis yields sebacic acid (1:0730); for the dianude, dianilide, dirp-toluidide, 
and other derive, ooiresp. to C see 1 :0730. 

1:9781 (1) Meyer, Monatth. 92, 421 (1901). (2) Auger, Ann. chim. (6) 22, 361-364 (1801). 
|3) Borsche, Wollemsan, Ber. 44, 3185-3186 (1911). (4) von Auwere, Schmidt, Ber. M, 4121 
(1913). |6) Roeenxniuid, Zotache, Ber. 66, 609-612 (102^. |6l Wbbbt, kdf. Chiim. Ada 8, 124- 
125 (1925). (7) Fordyce, Johnson, J. Am. Chan. Sac. 66. 3369-3370 (1933). (8) Marangom, 
AiH iii. Vendo art. Pi. 2. Sci. maL not 27, 209-218 (1937-1938) ; CaU. 1229, 1 96; C.A.86, 6934^ 
6936 (1940). (D) Montonna, J. Am. Chan. Soe. tt, 2115 (1927). (10) Boisohe, Ba. 62, 2078, 
2082 (1919). 

(11) lieeer, Maoura, Ann. 648, 226-254 (1941): Caii. 1942, II 145-148; C.A. 27, 4699 (1943). 


3 : 9792 METHYL u-(CHL0R0F0RMyL)PELAR60EATE Bell B.H. 178 

(tf-(Garbom0^oxy)pelargony] chloride) 0 CuHigOgCl 

CH|OOC— (GH|) B — (H — Cl 

fiJ».177* 1128110.(1) 

168-160” at 10 00(2) 

Note that C is both an acid chloride and an ester. 

[For prepQ. of 0 from methyl hydrogen sebacate (itself obtd. (52-61% (2)) from eribieiB 
add (1 ;0780) .+ MeOH (1 :6120)) by action of SOCb (yidds; 63^o (2), 60-70% U)) m 
indie, ids.] 



8;imM:M0e 


DIVISION G 


im 


Qf A^(Girb0methoi7)p«bi|imiiiiide (Mthyl •ebteuiMle): ciyrt. Inm aq., iiLp. 77.4* 
< 8 ). 73-74* ( 2 ). [From C with oonc. aq. NH 4 OH at B* (yields; 9^% ( 2 ), 90% (3)); 
for dehydration of this prod. (04-71% yield) (3) with PiOi in aeetylene tetrachloride 
to methyl u-Gyanopelargonate, b.p. 170* at 14 mm., no * 1.4396 |3|, and use of 
latter in pr^. of high-mol.-wt. linear polymers (4|, see indie, refs.] 

1:1111 (1) Morain, Weltaiii /. Chan. Sac. IM, 904. (2| Biahop, Org. Up 71-72 

(1940)- (3) Bias. Bishop, J. Am. Chan. Sac. O, 944 (1944). |4) Bishop (to Bell Tdsphone 
UboraAoiUB, Ino.), U.B. 2,277.033, March 24, 1942; C.A. 4036 (1942). 


SiDSOO n-UNDBCANOTL CHLORIDE GnJliiOCl 

(n-Hendecsnoyl chloride) GH|.(CHi)s.CM) 

da 


B.P. 119-130* it 40 mm. (1) 
138* It 11 mnL | 2 ) 
90* at 1 mm. js) 


Befl. B.N. 163 


nil » 1.4468 (3) 


Gan must be taken to avoid oonfusion of C with rirundecyl chloride (1-chloroundecane) 
(3:8803). 

[Fbr prepn. of C from n^undecylic add (1:0573) with SOCls (yield; 05.5% ( 1 )) (3) (4) 
see indie, refs.] 

[C with CiHfl + AlCh should give rirundecyl phenyl ketone, but this compd. is un- 
reported in the literature. — C with toluene (1:7405) + AlCb gives (80% yield (5)) 
a-undecyl p^tolyl ketone, m.p. 32*, b.p. 196-197* at 12 mm. (7)] 

[C with MeOH presumably gives methyl n^undecylate [Beil, IIi-(154), Hr (314)], b.p. 
123* at 9-10 mm. ( 6 ); similarly, C with EtOH presumably gives ethyl n-undecylate [Beil. 
11-358, 111- (164)1 (known in polymorphic forms for which see |7) | 8 ) |9)); note, however, 
th^ prqm. of these esters by this means is not actually reported in the literature).] 

[C with phenol presumably gives phenyl rtrundocylate, but neither this cpd. nor either 
of the riFundecyl hydroxyphenyl ketones to he expected from its rearr. wiUi AlGli is re- 
ported in the literature. — However, for reaction of G with hydroquinone (1 : 1590) see ( 10 ).] 
[C with sodium undecylate on htg. presumably gives undecylic anhydride, m.p. 36.7* (11 ), 
35° ( 12 ), but this cpd. is actually reported only by other methods ( 11 ) ( 12 ).] 

[For reaction of C with diethyl sodioacetoauednate [Beil. III-801, Illi-(280), inr(486)] 
and subsequent hydrolysis of prod, to r-ketomyristic acid see (4),] 

[C with vanillylamine (4-hydroxy-3-inethaxybenzy1arnine) gives (2) cf. (13) iV-(vaiu]]yl)- 
myristamide, n-form, m.p. 69.6* (2); /3-form, m.p. 62.0-62.5° (2); the m.p. of 64r-56* re- 
ported earlier (13) may have been a mixture, but that of 73-74* by other worken (14) 
is unexplained.] 

C on faydrolysu yields undecylic add (1 :0573), m.p. 29.3*; for the amide, anilide, p-tolui- 
dide, and other derivatives coireq), to C see undecylic acid (1 :0573). 

SsMIl ( 1 ) Fien-David, Euster, Bdv. Chim. Acta 22, 86-89 (1939). (2) Ford-Moore, PhillipB, 
Roc. trov. chan. SI, 856 (1934). (3) HeskelberSi Bergmann, J. Soc, Chan. Ind. SI, 166-168 
(1941). (4) Robmson, J. Chnn. Sac. lilt, 747-748. (6) Hasan, Stedmsn, J. Chan. Sac. lUl, 
2120. (6) Lessar, Weiss, Ber. 47, 2519 (1914). (7) van BeUinghen, BvR. boc. chim. Brig. 47, 647, 
659. 673, 674, 676, 677, (1938). |H) Mumford, Phillips, Ra frat. chim. S2, 181-184 (1933). 
(9) Meyer, Reed, /. Am. Chan. Sac. 55, 1582 (1933). (10) Aaano. Ease, J. Pham.. Sac- Javan 
H, 660-659 (1940) ; 11. 1-6 (1941) ; C A. H. 82 (1942). 

(11) WaUice, Copenhaver, J. Am. Chan. Sac. M, 699 (1941). (12) Backar, van der Bain. 
Bsc. Iras. e*tm. SS, 1166 (1937). (13) Ndaon, /. Am. Chm. Sac. M, 2126-2126 (1919). (14) 
Kobayashi, SeL Papaa Inal Pkya. Chan. RaBoareh {Tokyo) 8, 166-184 (1927) ; CaU. IMS, 1 1029. 



18» UQtlDS (WITH B.P. SEPTD. AT BHD. PRESS.) 

S:flSiO laMJCBLOROBIPHBIiyL > RdI.RII.470 


HP. ITT It SO nun. ID 
170-176° It It nun. (2) 

[For pninL. from Ruiinio4ishlonMpheny1 vin nnctn. no (D. tor ollnr 
M8 {2M 

C on oiddn. with CiOi +AgOH yieldg (D SgSdichloiobeiuoie scid (8;4050)i nkp, 

100° ID. 

tilBH ID dft Cranw, Rae. tm. cUm. M, 77ft-777 (1A31). (2) Zerweek. SeUtti (to Gtnatnl 
AnOina and FUm Coip.), U.S. 2,280,8(14, April 21, 1042; C.A. U, 8888 (1042). 


8(4'-DICHLOROBIPqEHn, CuHjCI, BdL&H.47B 

QO 

RP. 191° It SO nun. H.P. 40° 

&e 3:0070. DiiiiimA: SoUdt. 

3:9854 S,6-DICHLOROBIPHBI(yL Cl_ CuHiCai BdLV — 

Vi- 

Vr(488) 

B.P. IBS’ It SO mm. (1) 

171° at 10 mm. (2| 

147-148° It 8mm.|3| 

[For prepn. of G from 24unmo.5.chlorobiphen7] (1) 12), 4,4'H]inninio-2,54ieUmobiphen]rl 
(30% yield (1)), or 2,6Hiichloroaiuline |3) via appropriate diaao reactiona nee |D (2) (3).} 
C on oxidn. with Cr(h + AcOH yields ID (2) 2,6.dichlorobaiiDic acid (3:4340), nup. 
162° ID, 154° |2). 

[For etudy of reaction of C with NaOMe see (4).] 

■:00i4 ID de Crauw, 5«e. (roi. cAim. M, 776-7(7 (1031). (2) Soarboroogfa, Watare, J, Chm. 
Bob. Un, 04. |3) I.G.. French 851,131, Jan. 3, 1940; C.A. M, 1950 (1942). (4) Baf. 1, 

pp. 784-785, 780. 

C,]H(Cli BaRV- 
Ti- 

Tr(488) 


G||H|CIi BiR T 

Vi- 

Tr(4a4) 


— 8,4-DI(mOROBIPHBRn, 

B.P. 195-900° at U mm. 

&* 3:0085. DuuionA: Solidi. 




M.P. 40° 


— 8,5.DICHL0R0B1PHENTL a 


RP. 180° at 10 mm. HP. 36° 

^BcS.-QSeo. DieMmA: SMcb, 



' nmsm 0 

imcHM>-Manini<BBiroi. 




UM 


B.P. 17 e. 6 ’itfam. ILP. 77 * 

Am a: IMO. DwMon A: BMt. 

8:9856 okH AFH lHrUCElTL CHLOSIDB CuHiOCl 

&P. 18 B* atn nmdl 

180 * It IT mm. (71 * 

174 ° it 16 mm. ( 2 ) 

148 - 155 ' It as mm. ( 3 ) 

[For prqm. of C bom »iuphthy]ioetic add ( 1 : 0728 ) with F( 7 h ( 4 ) (l)t or with BOCli 
alone (2) (S) or in CaHg (6), see indie, refs.] 

C with AlGi in nitrabeniene (1) (but nd by finCU in CSi at room temp, (2)) loam HCI 
and ling^lom yielding acenaphtfaenone ( 1 : 6200 ), m.p. 121 * cor. 

[C with aminoaeetic acid (glycine) yidda (6) 6r-(a-naphthylBeetyl) glycine, m.p. 183 - 
184 * (8|. (For reactn. of C with other amino adds and use as plant hormone aee (S)).] 

C on hydralyais yidda a-naphthylaeetic acid (1 ; 0728 ) q.T. for the conesp. amideand 
anilide. 

liMII ID Badiiche Aniliii- und SodapFifarik, Gar. 230,237, Jan, 20, 1010; Cant, IHl, I 368, 
(2) Cooki'Hewett, J. Cham, 5oc, IM, 1108. (3) WoUram, BehBrnig, HsuadOifer (to I.G.), Ger, 
682.301. Not. 1. 1932; Canl. UM, I 819. il| Bocuneck, Bar. U, 611 (1883). |B) Uar (to 
HaAnann-LaBoche Inc.). U.S. 2.179.079, Nov. 11, 1939; C.il. M, 1808 (1010); Brit 510,138, 
July 27, 1039; CaiK. UH, 11 3872; C.A. U, 1080 (1010); Swim 203,078, May 16, 1030; Cant 
llli, U 3872. (6| Gihnaii, Kirby, /. An. Chm. Boe. 11, 3177, Note 18 (1029). (7) Kiiig, 
Hanihdl, /. Chm. See. 1M6, 418. 


BriLUIiSttl 


Ban. IX- 
lXl- 078 ) 


3:9858 »-DODECAIT<m. CHLOBIDE QiiBdOCl 

(n-Imurayl chloride) CH|.(CIHi)ia. 0 =O 

da 


BeK n - 398 
ni>(iBB) 
Dr (331) 


BJ> 1719 - 176 ’ It 47 mm. ( 1 ) K.P. - 17 * (6) iS - 1 < 445 B ( 7 ) 


150 *’ 

ftt 28 

mm. 

(2} 

145 - 147 ° 

It 

30 

mm. 

( 3 ) 

145 ° 

■t 

IB 

mm. 

( 4 ) 

146 - 150 ° 

at 

17 

"1771- 

120 ) 

146 - 148 ° 

It 

16 

mm. 

(6) 

14 IU^ 

It 

16 

mm. 

(6) 

140 ° 

It 

16 

mm. 

17 ) 

141 ° 

It 

14 

mm. 

(B) 

134 - 137 ° 

at 

U 

mm. 

( 9 ) 

135 - 140 ° 

at 

10 

mm. 

110 ) 

134 r° 137 ° 

at 

11 

mm. 

111 ) 

133 ° 

at 

9 

mm. 

|12) 



iMi tmUt 

Koto ean imiit be takoi to Avoid 
dodmiiB) <9:ttl0}. 

FKEPARATION OF 6 

[For pnpn. of C from n^laimo acid U !0605) with PC1| Cridds: 91.0% (lOt, 00% 08)} 
(0) 110) (32), with FOi +Zn€li (40% yield (13)), with FCi. 80% n% 03)] 
|4) O0)i with PCSi + ZnGli (79% yidd (13|), with SOGb {yMB: 98% (9), tKhM% (U), 
03% (13), 80% (20)) (1) (0) (17) (32) (33), wHli o)tBJyl (di)chloiide (^:0OeO) (99% yieia 
(3)) (2), or with carbonyl chloride (phovne) (3:5000) at 140-100” (80^90% yidd (U)) 
see indie, nfs.] 

[For [irqiD. of C from if,^chlomthyl laurate (19) on diatn. with 0.1% Zn(3i (ddoRH 
BOdaldehyde (3:7212) is alao formed) eee (10).] 

dHEMICAL BEHAVIOR OF C 
BeBATIOB WflB Inobqanic Rsactanib 

Hydrogenation of C. [C with H 2 + Pt eat. at 200-320” and 50-100 nun. or with Hi + 
Ban^ Ni at 160” and 50 mm. faiU (8] to give the expected lauralddiyde (1 ;QD17}; thie 
result is apparently due to side reactions of the latter since undecaae (1 : 8820) and truMUie, 
CuHia were isolated (8).] 

Behariorwithaodinm. [G (1 mole) with metallic sodium (1 .2 nudea) in dry ether refluxed 
(with stirring) for 4 hrs. gives (60% yield |20}) tetracosen-12-dio]-12,13 dUsurate, le., the 
dilauiate ester of CHa.(CH 2 )io.C(OH)»=</(OH).(CHs)io.CHa, cryst. from aeeton^/CiBe 
(3:1), m.p. 42-43” (20).l 

Behavior with IV 11 O 2 . [G with aq. NaA below 50” gives (21) dilauroyl peroxide^ bat 
no constants for either this prod, or for lauroyl hydrogen peroxide can be found in the 
literature; for use of dilauroyl peroxide as cat. for drying oils see (22).) 

Behavior with NaNs. [C with NaNi in C|He reacta to give lauroyl aside (not isolated 
(23)'), which loses Na and reair. giving (81-^% yield (23)) undecyl isocyaiiate, b.p. 103” 
at 3 mm. (23).] 


Bbhaviob wiTB Oboanic Reactants 

With hydrocarbona. (C with GeHi + AlCh gives (yields: 100% (14), 71% (11)) (24) 
(25) (26) (27) phenyl undecyl ketone Qaurophenone) [Beil. Vll-346, VIli-(186)], m.p. 47*" 
(24) (28), 46” (14) (26), 45” (26), 44^” (11); b.p. 222-223” at 21 mm. (25), 201-802” at 
9 mm. (26), 19^194” at 9 mm. (11), 174” at 3 nun. (29) (oorresp. oxime, m.p. 64.6” (11); 
sraucarbasone, m.p. 98” (11); 2,4-^nitrophenylhydTa80ne, m.p. 101-102” (11)). — Fbr 
analogouBTeactionsof Gin pros, of AlClg with biphenyl (1:7175), diphenyl ether (1:7125), 
diphenylene oxide (1:7205), carbasole, thiophene, and furan see (30); for use of these 
products as waxes, addition agents for lubricants, etc., see (30) (31).] 

With elcohdli. G with alcohols gives in general the oorresp. alkyl launtee [e.g., C with 
MeOH gives methyl laurate, m.p. +5”, b.p. 148” at 18 mm. (10); C with EtOH gives ethyl 
laurate (1:4196), m.p. -1.7 b.p. 269”; etc. — G with b^syl ale. (1:6480) gives (32) 
hensyl laurate; C with menthol (1 : 5940) givee (33) menthyl laurate; etc.]. 

C & moles) with dihydiic ales, on htg. gives the corresp. neutral esters [e.g., C with 
ethylene glycol (1:6465) gives |34) ethylene ^col dilaunte (1:2167), m.p. 52”; G with 
propBnediDl-1,2 (1 :6465) gives (34) propylene glycol dilaurate, m.p. 35”; C withbutanediot^ 
1|3 (1 :6482) givee (34) 1,3-butylene glycol dilaurate, m.p. about 16.5”; C withbutsnediol* 
1,4 (1:6616) givee (34) tetnmetfaylenB ^eol dilaurate, m.p. 45.6”). 



iinDO0£3CANOYL CHLORIDE 


1848 


C hifl Alao been much employed in the prapm of mixed glyoerides, but this topio qaimot 
be esgpe&ded in detail in thie tnt, 

Wlfli phenda C on htg. with phenole eplite out HCl yielding the eoireqi. eeten. [E.g., 
C with phenol (1:1420) gives | 6 | phenyl kunte, m.p. M.S" ( 6 ), b.p. 210” at 15 mm. ( 6 ), 
IflO-ldl” at 1 mm. (35); G with p-cresol (1:1410) gives (0) p-tolyl laurate, m.p. 28” (oj, 
b.p. 210.5” at 15 mm. ( 6 ). — C ^ moles) with pyrocatechol (1 : 1520) at 110” for 2 hn. 
gives (36) pyrocatechol dilaurate, m.p. 35.5°; C (2 moles) with resorcinol (1:1530) at 
110” for 2 hrs. gives (36) resorcinol dilaurate, m.p. 43-44.5”; C (2 moles) with hydroquinone 
(1:1500) at 110” for 2 hrs. gives (36) hydroquinone dilaurate, m.p. 85^6”.] 

[C with phenol (1 : 1420) -{- AlGb in s]/m.-tetrachlotoethane (3 : 5760) as solvent, however, 
gives (37) (35) (38) a mixt. of the corresp. hydroxylaurophenones; vis., 32.6% yield (37) 
o-hydroxyphenyl undecyl ketone, m.p. 44^.6” (corresp. 2,4Hliiutrophenylhydiaioiie, m.p. 
02-03”) and 24.6% yield (37) p-hydroxyphenyl undecyl ketone, m.p. 71-72” (coiresp. 
2,4-dmitzoph6nyUiydrasone, m.p. 150-151”); for study of influence upon o/p ratio of use 
of nitrobensene and C 82 as solvents see (38); for prqpn. of these hydroxylaurophenonee 
from phenyl laurate by BFi rearr. see (30); for their methyl ethers see (44).] 

With salts of orginic acida [C with Na laurate at 100 ” with protection from moist air 
gives (40) lauric anhydride (1:0601), m.p. 44” (41), 42.1” (42), 41.8” (43), 41” (40), but the 
latter is usually pr^d. from lauric acid (1 :0605) by htg. with AC 2 O (41) (42) (43).] 

With Grignard reagents. C with RMgX reagents derived from tertiary halides not 
only undergoes the normal reaction to give the corresp. secondary alcohol but also suffers 
reduction [e.g., C with <er-BuMgCl gives (7) the expected 2,2-dimethyltetradBGanol-3 
(67% yield) together with lauryl ale. (1:5900) (13.7%) and kr-butyl-undecyl-carbinyl 
laurate (10.4%); similarly, G with ter-AmMgCl gives (7) lauryl ale. (1 :5900) (54il%) 
and 3,3-dimethylpentBdecanol-4 (17.7%)]. 

WaOk organic smuieB. G with organic primary amines yields the corresp. amides [ 6 .g., 
G with p-cymidine (2-methyl-5-isopropylaniline} gives (1) ]auro-(2-methyl-5-isopropyl)- 
anilide, m.p.^ 82^83”; G with vanillylamine ( 4 rhydroxy- 3 -methoxybenzylaniine) gives ( 12 ) 
iV-(vaiii]lyi)]auramide, a-form, m.p. 72.5-73”, ;S-form, in.p. 67-67.5”]. 

G on hydrolysis yields lauric acid (1:0605), m.p. 43-44”; for the amide, anilide, p-tolui- 
dide, and other derivatives coiresp. to C see lauric acid (1 :0605]. 

l:f88B (1) Hann, Jamieson, J. Am. Ckem. Soe. M, 1443 (1926). (2) AveriLl, Roche, King, /. 
Am. Chm. Sac. 51, 868 (1929). (3) Adama, Ulieh, /. Am. Chm. Soe. 42, 604 (1920). (4) Caapari. 
Am. Chan. J. 17, 305 (1902). (5) Gault. Ehrmann, BvU. aoc. chim. (4) M. 875-876 (1926). 
(6) Xrafft. Biirfser, Ber, 17, 1376 (1864). (7) Whitmore. Miner, Wliitaker, J. Am. Chem. Soc. 61, 
6M-650 (1041). (8) Eboouitou, Bull aoc. chim. (5) 1, 1177-1180 (1939). (9) Fien-Uavid, Kueter, 
Heb. Chim. Acta 22, 80 (1939). (lO) Guerin, Bull aoc. rhim. (3) 22. 1121 1123 (1.903). 

(11) Ju. Shen, Wood, J. Inat. Petroleum Tech. 26, 514-520 (1940). (12) Ford-Moore, Phillips, 
Bee. traa. chin. 51, 836 (1934). (13) Clark, Bull, 7 Vd7U. Roj/. Soc. Van. (3) 27, 111 07-103 
(1938). (14) Daraena, Mentier, Compt. rend. 213, 268-271 (1941). (15) Riston, McGorkle, 
Vander Wal (to Armour and Co.), U.S. 2,262,431, Nov. 11, 1941; C.A. If, 1513 (1942). |16) 
Tilak, Venkataraman. J. Set. Ind. lieaearch ilndia) 2, 193' 197 (1944); C.A. It, 4242 (1945). 
(17) hard, Biochem. Z. 4t, 401 (1912). (18) Prat, Etienna, Bull. aoc. chim. (5) 11, 30-34 (1944) ; 

C.A. 18, 6274 (1944). (19) Soc. dee UeineB CJhi&i. Rhone-Foulenc, Ger. 527,874, June 22, 1931; 
Cent, im, 11 1360; C.A. 25, 1575 (1931): Brit. 329,721, June ID, 1930; Cent, lllg, 11 1611; C.A. 
24, 5767 C193Q): Brit. 330,511, July 10. 1930; Cent IM, 11 2184; C.A. 24, 6767 (1930). (20) 
Ralston, Selby. J. Am. Chem. Sac. 11, 1019-1020 (1939). 

(21) Stoddard, Eokatnur (to Pilot Lab., Ino.), U.S. 1,718,600, June 26, 1929; Cent. IIH, II 
2261; IC.A. 21, 4093 (1029)]. (22) Hooft (to Lucidol Corp.), U.S. 2,032,554, March 3, 1936; CenL 
Um, 1 4813; [€.A. 81, 2781 (1936)]. |23) Allen, BeU, Org. Syniheaea 24, 94-95 (1944). (24) 
Kipping. Rusaell. J. Chem. Sac. 87, 508 (189S). (26) von Auwers, Ber 45, 2772 (1912). (26) 
HiUer, Bauer, Compt. rend. 141, 7 (1909). (27) I.Q.. Brit. 453.778, Oct. 15. 1936; Cent 1117, 

1 727; C.A. II, 1122 (1937). (28) Sabatier, Mailhe, Compt. rend, 158, 834 (1914). (29) I.G., 
IVenoh 801,499, Aug. 5, 1930; Cent. 1117, 1 1016; C.A. II, 483 (1037). (30) Ralston, Christen- 
sen, Ind. Mng. Chem. li, 194-196 (1037). 



1119 UQDIiDS (WIXU B.P. SJSPSD. if BED. PBEBB.) fliffinfl BrlHf i 


pU BataUn, CbiitnMa (to Aiaumraid Co.), U.S. %098i54i Moroh 10, 1010; Cml Ml, 
U 807; [C.il. M, 3134 (1030)1- 433) BjMia, Bov, /. Jim. Ohm. 8m. 48 , 303 COOI). (39) 
BnHiao, J. 4m. CA<m. 8«. 43, 1«70 (lOiKQ. (34) Staadiivm, BafavolmirtOdEm, Av. 10, 738443 
(lOSI). (IS) BalitoD, MoCorido, Binur, J. Org. Chm. 8 , OfiS (1040). (30) MinooMi, AHi 

M. r$ulo wi., PL 3. Sri. mot. iwrf. 97, 300-218 (1037/8); CmiL Ml, 1 08-06; >Ca. 33, 3013 
(1040). (87) Rabton,Biuer, J. Org, Chim. t, 168-170 (1040). (38) Bditon, lii^ MoCnikU, 
J. Otg. Chm. 1, 457-461 (1042). (38) Bille. HelnkB (to I.Q.), 0«r. 037,008, Nov. 4, 1033; 
CmU. Ml, 1 4581; C.4. 31, 5370 (1037). (40) Knfft, Bodny, Bar. II, 3577-8578 (1000). 

(41) Mannieh, Nidiliimii. Bv. (■, 707 (1030). (ti) WaUaae. Cspaolmw, J. Xm. Chm Bm. 
48 . 600 (1041). (43) Hplde, Oentnar, Btr. 18, 1423 <1035). (44) Paranjpa, Phalnikar, Nanand, 
J. Unit. Bomhay 11, Pt. 3. 120-131 (1042) : C.A. 37. 1000 (1843). 

BBMZOHirDKn. CHLOBIOB H CuHua 

ofo 

B.P. IBO-lBl** it 247 mm. M.P. IS** Dj”'* - 1.13BB 

4^00 3:0060. DivuionA: Mida, 


BdLV- ABO 
Vr(«7A) 
Vr(AOO) 


1.5BS9 


3:9BAB L-CHLOROTRIDECAIIE CHs.(CH|)ii.CIbCl CuBitCI BdL &N. 10 
(n^Tridficyl chloride) 

BaPa 135.7-136.0” at 9 mm. (1) 0.8668 (1) » 1.4400 (1) 

[For prepn. of C from A^^benzoyl-t^tridecylamine (.V-(n-tridBcyl)beiUAimde) with FG1| 
at 160-210” (67% yield) Bee (1).] 

C with Mg in diy ether gives np€j]|H 27 MgCl (1) [this prod, with allyl bromide as direeted 
gives (48% yield (1)) hexadecene-l (eetene) (1:7000)]. 

-n-Ttidecyl ^nitrohenzoate: m.p. 37.4” cor. (2). [Prepd. indirectly |2|.| 

n-Tridecyl 3j5-diiiitrobenzQBte: unreported. 

Ar-(n-Tridecyl)|ihtfialimide; unreported. 

S:9B59 (1) Suida, Drahowanli Ber, 7S| 996 (1942). |2| Armstrong, Copenhaver, J. Am. Chm. 
Soe. IS, 2252-2263 (1943). 


8,4'-DlCHLOROBEnZOPHBBON£ 

■Cf 

B.P. 914-918° at U mu. M.P. ee-eT" 
BmS:1665. DiririmA; Sriidt. 


a 


iCi CiiH,OCl| 
0=0 


BaiLVlI-490 

vni- 


a:9B8M Ipl'-DICHLOBOBENZOPHBBOKB CjiHsOCli 
(o-ChloroplteiijI gmhfc rophwiy l 


BdL 8.11. 889 


B J. 140-149’ at 1 mm. (1) 



•«HMhA4iWW 


]uviu(»r c 


mt 

OPor imiiM. of C ftwa y?H>h]brabKiii>obenHM (BtO. V-ao^ VrOU)* (3}')^ 

ootavinin to todtloKqdnnyl MgBir (ef. (8)) and naetim with »«likiraba(iaaiiit4e (Bdl. 
I3Maei| <41 (B) followed by hydrnlyaiB Cr3% field) aee |1).] 

0 t(|*iJMdilaH>ban«nhaiHiiia S^dhiltnpheBflhfdnMM: m.p, aSB-SST {1), 

trlHM (1) HaUv. Bartlett, Drake, Newmut, Criatol, et al., /. dm, dtoa. See. 9t, 1801-M02 
(IMS). IS) Hartwell, Orv-SimtteM'M.aa-M, Note 5 (IMS). (3) Hem, Hatter, Bw. fl, 1MB 
(USB). (4) Nerria, Klmka, J. dm. CAem. Bee. M. 1433 (1340). (5) Bawdat, B«. Inir.' ekem. 
4St 707-708 aoaS). 

m 

BtNeO IBIDBCANOn. CBLOSIDB CuHnOa BalL&N.102 

CH|.(CHi)u-C=0 

dll 

BJ. lM-144l*atlliiiiiL (1) 

148^147° at 10 ma. (2) 

144-140° at 10 mm. |3| 

[For prepn. of C from tridecanoic acid (1:0600) with SOCls (3) (06.5% yield (2)) see 
indie. lefB.] 

[For reactn. of C with CsHs + AlGla yielding phenyl n-dodecyl ketone, ni.p. 41-42*^, 
b.p. 170° at 0.1 mm. (gemiearbaaone, m.p. 101°), aee (3); for reartn. of C with vanillylamine 
Bee (U; for reactn. of C with 1,7-ammonaphthol Bee (4).] 

6 on hydrolysia yields tridecanoic acid (1 :0600) (for the amide, anilide, p-toluidide, and 
other derivatives corresp. to C see 1 :0600). 

I:IMI (1) Ford-Moore, PhiUipe, Rec. ini«. chim. 0, 356^7 (1034). (2| Fien-DaTid. Kuster, 
Heb, Chim. Aeta 22, 86419. 101 (1930). (3) Ziegler. DerBoh, WoUthan, Ann. 511, 38-30 (1934). 


3:M68 l,l-DICHLORO-2-(m-CHLOROPHENTL)-8- CiiHsCU BeiL SJSt. 480 
(^HLOROPHERYDETHYLENS 


B.P, 158-162° at 1 mnL (1) 

[For prepn, of C from " m,p>DDT " (3:0867) by elimination of 1 HCl with ale. KOH 
(80% yield) see (1).] 

6 on oxidn. with CrOj gives (41% yield (1)) 3,4'-dichlorobensophenone (3:3415), m.p. 
113°. 

I:MI (1) Haller, Bartlett, Drake, Newman, Criatol. et al., /. Am. Chm. Six. 17, 1600 (1945)° 



5:0865 


l,l,l-TRlCHLORO-8p2-btf- 

(chCHLOROPHENTL)£THANB 

(«o,o'-DDT») 


CliHgCJi 


^ 0 ^ 


BoO. Sair. 470 



IMS LnjpTOB (WITH BLP. USPR). kt Km. fSSSa) SrMCMMt 

lUaoDiii|Maiidiatlua»<illed0/-4nnMrat'*DOT'’ (9:338B). AUwugk it ta kuttmi 
to b« a eoateaiiiBiit of ^ DOT ” (e.g., 6% (1)) ao rnmakaadartsatiiim Topiiiilitu it hot 
imMoit aMilabb. 

a:NH III Oanthu, /. Ohm. SduaKn t», 238 (1940). 


*19667 l4>TBICHLOKO-a-(iiM:HLOROPHSm)4. CuHtCili BoD. &H. 479 
(^CHLOROFHEnyDETHAKB a 
C'm.p'JJDT’') ^ 

B.P. 161-186° at 1 nm. (1) ^ 


[For impn. of C from 2j2,2-triGhloio-l-(oN;hloropheiiyl)e<J]Aiiol 0) by wtwinni^hJyMi 
with cUoroTjeiuene (3 : 7iX)3) in preaence of lumg. HgSOi (48% yield) see (1).] 

[C with ale. KOH loaea HCl fpvioK (80% yield (U) l,lHhchloro-2-(mHddoropbeDyl>2> 
(p-GhloiDphenyl)ethylene (3:9863).] 

G on dinitration with equal wt. fumg. HNOs gives (90% yield (1]) a dinitro cpd., m.p. 

118.8-120.r (1|. 


8:M7 (1) HaBer, Bartlett. Drake, Newman, Cristol, /. Am. Chm. Soc. 67, 1600 (1945). 


3:9870 l^l-DIPHENYLETHYL CHLOKIDE 
(Chioro-diphenyl-methyl-methane) 


[i9ee otoo 2j^i^phenyMyi dhloride (3 ; 0871).] 


C14H18CI BoO. S*Na 470 




C cannot be obtd. in ciyst, form; at room temp. C slowly dec. |1) to give HQ and 
Ijl-diphenylethylene [BeiL V-639, Vi-(308), Vr(543)j, b.p. 277^ accompanied (1) (3) by 
a small amt. of 1,1,3,3-tetraphenylbutene-l, m.p. 113-114'’ (the uneatd. dimer of Ll- 
diphenylethylene)_. 

[For prepn. of G from diphenyl-methyl-carbinol [Beil. Vl-685, VIi-(330)] in C|Be |1) or 
pet. ether (2) in pres, of CaCli by saturation at O-IO” with dry HCl gas and atdg. ovemight 
see indie, refs.) 

C in C«Hb stood at room temp, gives (05-07% yield in 1 week, 80% in 1 day |1)> 1,1,8- 
triphenyl-8-inethylhydrindeQe (the saturated dimer of 1,1-diphenylethyleae), Ooloriess 
ciyst. from ale., m.p. 143” (1|; note that attempts to accelerate this reaction by wanning 
give decreased yield together with formation of Ijl-diphenylethylene and ito unsaturated 
dimer (mentioned above). 


6:1616 (1) SchoepOe, Byan, /. Am. Chm. Sm 56. 4025-4027 (1930). (2) Sohoepfle, Ryen, J. 
Am, Chem, Sog. 61, 3602 (1032). (3) Blicke. Powers. /. Am, Ckm. Sac, 56, 3383 (1029). 


3:9871 SiB^DIPHENTLETHrL CHLORIDE GuHuCI 

' CH— CH, 


BdLT.eoe 

Vi-( 8 W) 

Vr- 


[8n flbB l,144ilhn8Mbii( eUoritb (8:0870).] 



8:Mn-a:9B74 


BIVIBION G 


1846 


Oil, which on attempted dutilktion dec. (1) |2| into HCl + 1,2-dqdieDylethylflnB 
(Btilbue) (1 :7260). — C can, however, be dutilled with iteam (1). 

[F6r prepn. of C from C A with chloroacetaldehyde (3:7212) (fcnerated in mixt. fay lue 
of a,8-<&hloroethyl ethyl ether (3 ; 5640)) + cone. HiiS 04 see (2); for formn. in very enudl 
amt. from l,l,l-trichloro-2,2-diphenyleti^e [Ddl. Vl-606, Vli-(285)] during electrolytic 
reduction in alc./HCl see |3|.] 

Cl with ale. KOH loses HCl yielding (1) l,l-diphenylethy]en 0 [Beil. VWO, Vi-(306), 
Vr(543)J, b.p. 277”, accompanied by its polymers. 

6:1671 (1) Hepp, Ber. 7, 1406-1413 (1B74). (2) Hepp, Ber. 6, 1489 (1373). (3) Brand. 6. 
SlMoOian. 11. 670 (1910). 

3:8874 1-CHLOROTETRADECANE CiApCl DeiLl — 

(n-Tetradecyl chloride; CH|.(CHs)u.GH 2 Cl Ij— 

iiFmyristyl chloride) Ir(135) 

Bf. 154-158° at 15 min. (11 - aB5B9 |2) 1.4450 (2) 

130-145° at 4 mm. |2) 

44-43° atSX10-*mm. (2) 

Gen must be taken to avoid confusion of G with the acid chloride of n^tetradecanoio 
acid (myristic acid], commonly designated as n-myristoyl chloride (3:0885). 

[For piepn. of G from tetradecanol-1 (1:6935) with cone. HCl + ZnGb or by htg. in s.t. 
with fumg. HGl see (1); for formn. of C (31% yield) from tetradecanol-l (1:5935) with 
PGh in pres, of mesityl oxide and AC 2 O see (2).] 

[C (1 mole) with pyridine (1 mole) in B.t. at 110” for 16 hrs. gives (3) the comeep. qua- 
tenaiy salt, vis., iV-(nrtetradecyl)pyridinium chloride, cryst. from alc./ether or from GA 
as monohydrate, m.p. 85.5” (3), 75.5” (5) (this prod, on cat. hydrogejiation gives (3) iV-(n- 
tetradecyOpiperidinium hydrochloride, m.p. 186-187” (3). — For analogous' reactn. of C 
with iaoquinoline see (3).] 

[For study of rate of reactn. of C with KI in acetone at 50” and 60” see (1 ).] 

n-Tetradecyl >-iiitrobensoate: m.p. 51.2” cor. |4). [Prepd. indirectly.] 

n-Tetradecyl 8,5-dinitrobenzoato: unreporied. 

JV’-(n-Tetradecyl)|ihfhBlimide: unreporied. 

8-(n-TetradBGyl)uothlourea picrate: unreported. 

n-Tetradecyl mercuric chloride: unreported (but see |6)). 

l!l874 (1) Conaat, Husssy, /■ Am. Chtm. Soc. 47, 483, 4H5 (1925). (2) Drake. Marvel, J. Org. 
Ctem. 6, 394 (1937). (3) Karnr, Kahnt. Epstem, Jaffh, hhii, Htit. Chim. Acta 21. 233-234 
(1938). (4) Armstrong, Copenhaver, J. Am. Chem. 3 xk. 85. 2252-2253 (1943). (5) Lottermoser, 
lYwcher, J^oDoid-BeiA^ 45, 306-306, 316, 319, 323, 339 (1937). |6| Meals, /. Org. Chan. 8. 
215 (1944). 





\Vlt UQOIDB (WITH HP. SmX). AT lUBD, FBEBS.) 

3:9880 »HSHZ0nBni2On, CBI.OaiDE=-A GuHACl A.BdLZ-149 
•-CHU>BO-»«HEiniPHIHALIDZi-fi 1,- 

(D-BamoylbanMyl pwud»<eUoiid«) B. BtfL ZVII’ SBl 

OTi- 


.0 


4 

A B 

C appears to react in two tautomeric forms oomesp. to structures A and the inde- 
pendent existence of whiclii however, has not (as yel) been definitely established. The 
same method of prepn. has in various laboratories given results sometimes miming a 
preponderance of A, sometimes of the tautomer B. The constants reported for C snow a 
ooirespondingly wide variation, e.g., m.p. 82-fi3° |lh abt. 70'' ( 2 ), 50-60" ( 3 ); b.p. 170-171* 
at 1 mm. (1|; other workers, e.g. |5) ( 6 ), have sometimes obtd. 6 in ciystn. form ond aome- 
times not and have failed to report constants. 

[For prepn. of C from o-bcnsuylbenzoic acid (1:0720) with PCU in CSt (2| |3| ( 4 ) (5K 
or PGU (7), PCh (7) |4|, or SOCh (7) (41 (5) ( 6 ) ( 1 ) ( 8 ) ( 11 |, see indie, refs.; for prepn. of 
C from 3-phenylphthali^ with CI 2 at 115-120" see (5| | 

C-A on htg. above 130* loses HGl and ring-doses yielding ( 0 ) ( 10 ) anthraquinone (1 :0096). 

C-A with cone. aq. NH 4 OH at 0 " yields (9) o-bensoylbensamide, m.p. 165* cor. (9); 
with aniline yields (11) o-bensoylbensanilide, m.p. 195* (11). 

&A with McOH yields ( 2 ) (7) (4) methyl o-bensoylbenzoate, mp. 51.5* (4), 51.7* (4), 
51-62* (2), 52* (12); C-B with MeOH yields |7) methyl pwudiH^benzoylbensDate (3- 
methoxy-3-phenylphthalide), m.p. 60-81" (7). 

C-A with Eton should yield ethyl o-benzoylbeiizoate, m.p. 58" (13) ( 12 ); C-B with 
EtOH yields (14) ethyl pseudcH^-benzoylbcnzoate (3-eihoxy-3-phenylphthalide), m.p. 
51^3* (14), 56* (13). 

C-A with K phenolate or with phenol in pyridine fields (5) phenyl n-bensoylbenzoatoi 
m.p. 162-163* (5); C-B under same circumstances yields phenyl pseiidcHi-beDZoylbenioate 
(S-phenoxy-S-phenylphthalide), m.p. 80-62* (5). (For analogous behavior of other phenols 
Bee (5).] 

C-B with phenol yields ( 6 ) 3-(p-hydroxyphenyl)-3-phenylphthalide, m.p. 166-170* ( 6 ). 
[For analogous reactn. with other phenols and phenol ethers see ( 6 ).| 

[For reactn. of C with o-methybiaphthalene see {15).| 

S:Ma (1) Ndrris, Ware, /. Am. Chm. Sue. 61, 1418-1420 (1938). (2) Haller, Guyot, BuU. aoe. 
eAim. (3) 66, 4IHS6 flBOl). (3) Martin, /. Am. Chem. Soc. 18, 1142-1144 (1916). (4) MoMuUen, 
J. Am. Chm, Soc. 68, 1228-1230 (1016). (5) Blicke, Swisher, J. Am. Chm. Soc. 66, 902-004 
(1034). (6) Blioke, Swisher. /. Am. Chm. Soe. 66. 923-925 (1934). (7) Meyer, Monatah. 16, 
475-486 (1904). (8) Samdahl, Christiansen, BvU. aoc. ehim (5) 6, 1577 (1938). |0) Graebet 
TJUmann, Ann. Ml, 10-12 (1896). (10) Meyer, Mtnuiich. 66, 1181-1184 (1904). 

(11) Meyer. Mtmatsh. 68, 1226-1227 (1907). (12) Plasouda. Bar. 7. 987 (1874). (13) von 
Anwers, H^e, Bor. 61, 599 (1919). (14) Egerer, Meyer, Monatah. 14, 77-79 (191^. (IS) 
dar. Ber. 66 , 116 (19301. 







OlViaiON 0 


IMS 


— »moiio4i!miRucBm 

CXi i 

fi.P. 180” It 14 mm. M.P. ffO” 
te 3:0886. JHauAtm A: 5o2ida, 


M1I^078 

iii-(88a) 


3:0885 fi-TETRADBCANOYL CHLORIDE C 14 H 17 OCI 

(n^Myristoyl chloride) CHa.(CHa)ii.G^ 


B.P. 185” itdMTmm. ID M.P. -1” |7) 

170-180” It 38 mm. |2| 

175-176” it 18-17 mm. (3| 

174” It 16 mm. ID 
168” it ‘ 16 mm. 16) 
fl 68 ” It 16 mm. 16) |7) 

160-162” It 11 mm. |B| 

159-161” It 11 mm. |0| 

134” It 3.6 mm. |10) 

119.5-123” It 1 mm. |U| 

Cm muat be token to avoid confuBion of fi with n-myristyl chloride (l-chlorotetndecane) 
(3:8874). 


Befl. n - 368 
ni-(i62) 
nr(329) 


PREPARATION OF C 

[For prepn. of C from myriitir acid (1:0630) with SOCI 2 (yields: 91% |B), 80% |3), 
80-84% (9), 79% | 6 )) ( 12 ) |2) |13| (14) (15); with PCh (89% yield | 6 )) (7) |14); with 
PCb|]l)(D(17); withPC]a + ZnCli(79%yield(6)); orwithox^l (di)Ghluride(3;5000) 
( 10 ) aee indie. iefa .1 


CHEMICAL BEHAVIOR OF C 

Behavior wnn Inoboanic Reactarib 

Hydrogenitimi of C. |C with H| + Pt cat. at 220-230” at 60-66 mm. gives |1) not 
only some n’-myristaldehyde (1:0004) and its trimer but also (by lose of CO from C) 
n-tridecane [Beil. 1-171, Ir(134)I, b.p. 234”.] 

Hydniyiu of C. C on hydro^eia with aq. presumably sdelds myristic acid (1 : 0630) + 
HCl although actual record of this reaction is lacking in the literature. 

Behavinr with sodium. [C (1 mole) with metallic sodium (1.2 moles) in dry ether 
reOuxed (with stirring) for 10 hn. gives (64% yield (3)) octaooBen-14rdiol-14,16 dimyristate, 
i.e., the dimyristate ester of CHi.(CH 3 )u.C(OH)=C(OH).(CH|)ii.CH 8 i ciyst. from 
aeetone/CsB^ (3:1), m.p. 54r56” (3).] 

Behavtob with Organic Rractanib 

With hydfocuboni (or their equivalonti). [C with CA + AlCli in C 82 gives (60% 
yield (9)) phenyl n-tiidecyl ketone (myriatophenone) [B^. V1I]-(186)}, m.p. 68 ^*’ 



m iJQinBB (WITH &p. sM ibMi 

(emeq^ MA®j tionts^ 2^4HlliutoopheByflq^^ MM, 

eiit^aAjma^ iiLp. t6k^ 1^)4 

fUib^bfiiifl + SnCU gives (yield npt stated (18)) %4ml ladsidaoyl fcbMe,(8> 
myMOyMithtm), oil, fc.p. jK»-2lir «t 4 mm., 7)IS « 0,860^ ^ 1.4961 UtfO 

fC ^ eaxfaaiole + AlCSi gives (yield not stated (18)) 2,Miiiyriste)yloai‘baao]ei WJp. 

1 «“ n«)j 

ikWi ikdboli. C with alcohob gives in general the corresp. alkyl myristeM. 

C with MeOH gives methyl myristate (1:2013), m.p. 18.6”; C with £tOH pm ^1 
myristato (1:4316), m.p. 11.9", b.p. 296"; etc. — C with bensyl ab. (1:6480) gives (14) 
beaq/'l mynsfate; C with menthol (1 :6040) gives (16) menthyl myiistate; etc,} ^ ' 

C (2 motes) with dihydiic ales, on htg. gives the comsp. neutral esten fe-g., fi with 
ethSdeae glycol (1:6466) gives ( 20 ) ethylene glycol dimyiistate (1 :2233), in.p. 63"; C vM 
pn)panedio]-l,2 (1:6455) gives (20) propyl^e g|yrol dimyriatatej m.p. 41,6"; 0 with 
butanedio]-t|3 (1:6482) gives ( 20 ) 1,3-butylene glycol dimyristate, m.p. 29iS^1.0"; C 
with butane^ol-1,4 (1 :6616) gives (20) tetramet)iyleneglycol dimyristate^ m.p. 66 "]. 

C has been much employed in prepn. of mixed glycerides, but this topic cannot he 
expanded in detail in this text [however, for examples of use of C with the compound of 
glycerol + acetone (i.e., 4-hydroxyinethyl-2,2-dimeihyldioxo]ane-l,3) in pr^l* ^ glyceiyl 
a-monomyristato ('* o-inonomyristin '*) see ( 10 ) (5)]. 

_ With phenols. C on htg. with phenols splits out HCl yielding the conesp. cetera (e,g,, 
C with phenol (1 : 1420) on htg. gives (7) phenyl myristate, m.p. 36", b.p. 230" cor. at 16 mm, 
(7); C with p^resol (1 : 1410) on htg. gives (7) p-tolyl myristate, m.p. 39^, b.p, 239.6" at 
15 mm. (7); C (2 moles) with pyrocatechol (1:1520) at 110 " for 2 hra. gives ( 12 ) pyro- 
catechol dimyristate, m.p. 47-48"; G (2 moles) with resorcinol (1 :1630) at 110” for 2 hn. 
{pves (12) resarcinol dimyristate, m.p. 63"; C (2 moles) with hydracpimone (1:1600) 
at 110" for 2 hra. gives (12) hydroquinone dimyristate, m.p. 00-90.3"]. 

[G with phenol (1 : 1420) + AlCb in s^m.-tetrachloroethane (3 : 6760) as solvent, tiowever, 
gives (11 )]b mixt of tlie corresp. hydroxymyristophenones: viz., 31.9% yield (11) o-hydnxy- 
phenyl n^tridecyl ketone, m.p. 52-66" (coir^. 2 , 4 -dinitrophenylhydrazone, m.p. 92.0- 
92.6") and 36.7% yield (11) p-hydrox]^enyl tkiridecyl k^ne, iii.p. 78-^" (corresp. 
Oji-dirntrophenylbydrazone, m.p. 142-143"); for prepn. of these same products fay ditnct 
reaiT. of phenyl myristate (aliove) with AlCla in 8 ym.-tetrachbroeUuuie soln, see (19).] 
With salts of organic adda, [G with sodium myristate at 100 " in absence of air graes 
(21) myrUtic anhydride (1 :0629), m.p. 53.6" (22), 53.4" (23), 51" (21).] 

With mganometallte comiKiundB. [G with eUiyl sodioacetoacetate gives (60% jrteld 
(13)) ethyl o-myristoylaoetoacetate, b.p. 170-183" at 3 mm.; this prod, with NH| gss 
splits off the aceto group yielding (13) ethyl myristoylacetate, m.p. 36-37", b.p. 187-188" 
at 7 nun.] 

With oifanic anuneSi C with organk'i primary amines yields the corresp. amides [e.g., 
C with p-cymidine (2-mBthyI-5-i8opropyiaiiilinB) gives (2) myristi>-(2-Diethyl-5-i8oparnpyl)- 
anilide, m.p. 88-89"; C with vanUlylamine (4-hydroxy-3-methoxybenzyla]nme) gives (4) 
iV^>(vaniIlyl)n:yTuitainide, ce-form, m.p. 82", d-f^^nn, m.p. 76.6-77"]. 

C on hydrolysis yields myristic acid (1:0630), m.p. 63.86°; for the amide, aniEde, 
p-toh^de, and other derivatives corresp. to C see myristic acid (1 :0630). 

8:0881 (1) Esoounou. BvU, eoe. rWei. (5) 8 , 1177, 1180 (193lfl. (2) Hum, Judesoa, /. Am. 
Chmt, Sac. M, 1443 (1928). (3) Rabton, Selby. J. Am. Chem. Sac. 11. lOlP-lOSO (193IQ. (4) 
Pord-Mporo, PhilUpe, Rk. On#, chim. 81, 867 (1934). (5) Rewadikar, Watson, J. /ndto Jnsfc 
3ci. h-tt, 128-140 (1930); Cmi. 1030. II 3737; C.A. 26, 613 (1931). (6) Clark, Belt, Ttcm. 
Boy. Soe. Can. (8) W, III 07-103 (1033). (7) Krafft, Bargn. Bar. 11, 1378-1380 (1884)< i8) 
Fiera.l)avid, Kuster, iifdv. Chim. Acta l2. 89 (1939). (9) Ju, 8hen, Wood, J. Jnit. i’rirobttffi 
Taeh. 21, 614-620 (1940). (10) Avorjll. Roche, King, /. Am. Cham. Sac. 61, 868 (1920). 



S:MS5-^;ni00 DIVISION 0 ISfiO 

(U) Rdita. Bmmt, J. O 19 . Ctem. S, 1<»-169 (IMO). | 12 l Mirugoai, AIK M. VeMld ai. 
n. i. M. Mol. fMl. tv, 209-218 (1987/8) ; C«nl. im, 1 96-06; C.A. 11 6984 (1940), (13| Aiuo, 
Ohta, /. PAttrm. Soe. Japan §U 36-87, 396-101 (1981) ; C$nL Ml, U 1867; C.A. U, 4267 (1981). 
iU| Bhonle. Rov. /. Am, Chm, Sac. 41, 363 (1921). (15| Br«iina, /, Am. Chm. floe. 42| 14^ 
(1920). {la} Iw* Biochm, Z, 46, 402 (1012). (17) Bliu, IfonatiA. 16, 06-9Q (1906), (18) 
Rakto, Ghriitabna, Ind, Eng. Chem. 26, 194-196 (1087). (19) Ribton, MoGorl^, Bautr, J. 
Org, Chm. 6, 653, 658 (1940). (20) Staudinger, SchwalenitOoker, Bar, 66, 732-741 (1936). 

(21) Krafft, BoHiny, fler. 31, 3677-3578 (1900). (22) WalUn, G^opeiiliavar, /. Am. Chm, 
floe. 61, 690 (1041). (23) Holde, Gantner, Bar. §Z, 1423 (1026). 

a: 8090 l^HLOROPENTADSCANE CuHua BdLl — 

(n^Peatadeoyl chloride) GHi.(CH 2 )u.CH|Gl li-( 68) 

Wise) 

168-171° at 10 mm, (1) » aB433 (2) - 1.4470 (2) 

[For prepn. of Cl from N-beneoyl-fiFpentadecylamine (JV-(n-pentadecyl)benzatnide) with 
PCli on difltn. (68% yield) see (1); from flrCi 2 HttM 3 Br (1 mole) by reacto. in ether with 
r-chloro^propyl p-toluenesulfoniite (2 moles) (yield 42% on RMgBr) (note that some 
l-bromo-S-chloropropane, b.p. 138-140°, is also formed) see (2).] 

[6 with excess ani^e at 100° for a long time, then treated with dil. HCl, ppts. (1) iV-(n- 
pentadecyl)aniline HCl, cryat. from alc./ether, m.p. 97° (1); free base, m.p. 36° (1).] 

n-P6ntadecyl >-aitrobenzoate: m.p. 45.8° oor. (3). [Prepd. indirectly.] 

— n-Pentadecyl 8,6-dinitrobenzoate: unrepoited. 

— N-(n-Pentadecyl)pbtfaa]iiulde: unreported. 

— 5-(n-Pentadecyl iaofhiourea picrate: unrepoited. 

n-Pentadecyl mercuric chloride; unreported. 

3:1866 (1) yon Braun, Solecld, fler. 44, 1472 (1911). (2) Roasander, Marvel, /. Am, Chm. Soc. 
16. 1496 (1028). (3) Armetroiig, Copenhaver, /. Am. Chm. Soc. 65, 2252-2263 (1943). 

3:0800 PENTADECANOn CHLORIDE CiJELtfid ReiL S.N. 162 

GH|. (CH|)u.C^M) 


B.P. 172-176° at 10 mm. (1) 

157° at 5 mm. (2) 

[For prepn. of C from pentadecanoic acid (1 :0620) with 60Glz (07% yield (1)) see (1). 
[For reactn. of C with vanillylamine see (2); with 1,7-aminonaphthoI see (1).] 

C en hydrolysis yields pentadecanoic acid (1:0620) q.v. (for the amide, anilide, and 
other derivativea correep. to C see 1:0620). 

1:6666 (1) Fiari-David, Kuster. Hdf. Chim. Aefa 22, 86-89, 101 (1939), (2) Ford-Mooie, 
PhilUpa. R«..fra«. chm. U, 867 (1934). 

1-CHLOROEEEADECANE CHt.(CHi)M.GH|G CisHuGl Bea.I-172 

(n-Hexadecyl chloride; li^ 

oetyl chloride) 1^(138) 

B.P. 889° dec. M.P. 15° 


See 8:0015. Diririon A; flofids. 
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1351 UQinBB (WITH B.P. RBptD. AT AfiD. FREBEL) 


a;Ml« f^mADBGAROYL CHLOSmS CigHtfOCl 

(Fdmitoyl ehJoride) CH|. (CHi)ii.ObO 


B leO-BOO* ft 

»nm. (11 

IM-IBA* tt 

ITiddl (2) 

IBB-XOO* tt 

Unin. (31 

at 

lloun. (4) 

1M.5* «t 

Unm. (5) 

IBl-llM’atU-Uiiim. (0) 

188-185° at 

Unm. (7) 

172” at 

inn. (8) 

18B-140” at 

lmin.(30 

162-163” at 

0.8 mm. (0) 

145-152” at 

aiS mm. (45) 

143” at 

OJ nun. (10) 

155-160” It 

0.8 mm. (11) 


M ir |6) (14) 


ib-mi) 


Note that care must be taken to avoid confusion of G with palmityl diloride (l-cUoro- 
hexadecane) (3:0016). 


PREPARATION OF C 

[For prepn. of C! from palmitie acid (1:0650) with PGli (yields; 00% (2), 40% (12)) 
(6) (13) (14) (15) (16), with PClj + ZnCb (72% yield (12)), with SOCls directly (yielda: 
03.6% (7), 86% (12), 80% (6)) (17) (10) (45) or in CCbsoln. (IB), or with phosgene (8:6000) 
at 140-166° (70-76% yidd (20)) see indie, refs.) 

CHEMICAL BEHAVIOR OF C 
Behavior with Inoroanic Reactanib 

Widi Mdimn. [C (1 mole) with metallic sodium (1.2 moles) in diy ether refluxed with 
stirring as directed gives (70% yield (6)) dotriacoDten-16-dioM6,17 dipalmitate, i.e., the 
dipalmitate ester of CH),(CHs}i4.C(OH)=C(OH).(CH2)i4.CHi, ciyst. from aoetone/CiHs 
(3:1), m.p. 61-62° (6).] 

With B^um aside. [C with NaNg in CgHg gives (14) palmitoyl aside [Beil. 11-375] 
(not isolated by (14)) which loses Ns with rearr. to pentadecyl isocyanate [Beil. IV-202i 
(not isolated by (14) but from indirect prepn. reported (21) as m.p. fl-U**) [cf. eonesp. 
behavior of lauioyl chloride (3:9868)].| 

With water. G with aq. hydrolyses to palmitic acid (1 ;0660) -h HCL [For study of 
rate of hydrolysis with ord. HsO and with IbO see (22).] 

Behavior with Organic Reactantb 

With hydrocarbona. [C with CsHg + AiClg gives (60% yield (23)] (24) (26) pentadeeyl 
phenyl ketone (penmitophenone) [BeiL Vn-347, VIIi-(lB6]], Ifts. from ale., m.p. 60” (23) 
(24) (26), b.p. 260.6-261.0° at 16 mm. (24) (corre^. oxime, m.p. 73-74" (26)). ^ C with 
toluene + AlClg givee (24) pentadecyl p-tolyl ketone [Beil. VII-347, VIIi-(lB6)l, Ifta. from 
ak., m.p. 60” (24) (26), b.p. 262” oor. at 16 mm. (24) (coiresp. oxime, m.p. 60” (27), aom- 
carbaaone, m.p. 114.6° (26), phenylhydiaaone, m.p. 64-^” (26)). ^ For analogous behavior 
of C + AlGli + m-xylene (24), mesitylene (27) (2), diphenyl ether (28), and caibaiote (28) 
aee indie, refs.; for use of these products as waxes, addition agents for lubrioanlB, etn.yM 
(28) (29).] 





nrmSiAJfBOKSOYL CBLDRlOB 


m 

mb riMhob. C irith tboholB gwes in gneisl t]» eongiip* iwfaBilBta (3 
witt'MeOH gjiirea methyl palmibte (1 :206S), in.p. 30”; G with EtOH giverglhyl luliiiitate 
(1:9684), c^form, m.p. 10.4”, ^-form, m.p. 24.2”, etc.; C with beiynl ale. (1:6480) gtvee 
(BO) beniyl polmitate, m.p. 36”; G with menthol (1:5940) gjvee (31) mentliyl pnlmitate, 
m.p. 32”]. 

G (2 molea) with dihydric alee, on htg. gives the conesp. neutral estere [e.g., G with 
ethylm glycol (1:6465) gives (32) ethylene glycol dipnlmitate (1:2269), m.p. 70.5”; C 
with propanediol-1,2 (1:6455) gives (32) propylene ^col dipalmitate, m.p. 52.5-54.5”; 
C with butBnedioM,3 (1:6432) gives (32) 1,3-butylenc ^col dipalmitate, m.p. 39-40”; 
C with butanediol-1,4 (1 :6616) gives (32) tetramethylene glycol dipalmitate, m.p. 63”). 

C has also been much employed in the piepn. of mixed ^oeridee, but this topic cannot 
be expanded in del^ in this text. 

WHh phenols. C on htg. with phenols splits out HCl yielding the correqi. esters. [E.g., 
G with phenol (1:1420) gives (6) phenyl palmitate, m.p. 45” (S), 44.5-46.0” (33), b.p. 
240.5” at 16 mm. (6); C with p-cresol (1:1410) gives (5) p-tolyl palmitate, ni.p. 47”, b.p. 
258” at 15 mm. — G (2 moles) with pyrocato<^ol (1:1520) at 110” for 2 hrs. gives (34) 
pyrocatechol dipalmitate, m.p. 68”; 0 (2 moles) with rasorcinol (1 : 1530) at 110” for 2 his. 
gives (34) resoroinol dipalmitate, m.p. 62.5-63.5”; C (2 moles) with hydioquinone (1 : 1600] 
at 110” for 2 hrs. gives (34) hydroquinone dipalmitate, m.p. 94,6”.] 

[C with phenol (1 : 1420) + AlGb in sym.-tetniiGliloroethane (3 : 5760) as solvent, however, 
gives (35) (33) (36) a mixt. of the corrosp. hydroxypalmitophenones; vis., 25.4% yield 
o-hydnnoqihenyl pentadecyl ketone, m.p. 54-56” (conesp. 2,4-diiutropheoylhydrasone, 
m.p. 94-95” (36))i and 28.5% yield p-hydroxyplienyl pentadecyl ketone, m.p. 84.6-85° 
(36), 78” (37) (cotreqi. 2,4-dinitrophenylhydrasone, m.p. 141-142° (35)); for study of 
influBUce upon o/p ratio of use of nitrobenzene and of CBj as solvents see (36).] 

With salts of organic acids. [C with Ag palmitate at 100° for 10 min. (38) or C with 
NaA (32) (42) gives palmitic anhydride (1:0651), m.p. 64” (39), 63.9” (40), 63-64” (41), 
63” |38)i 62-63” (32) (43), but the latter is usually prepd. from palmitic acid (1:0650) by 
htg. with Ac|0 (39) (40) (41) (42) (43).] 

With esters. [G with diethyl sodioinaloiiate would be expected to give diethyl palmit- 
oylnudonate, but for unsuccessful attempt to realise this reaction see (44).] 

[C with ethyl sodio-acetoacetate in dry ether gives (62% yield (11)) (45) ethyl »-palmit- 
oylacetoacetate, m.p. 36-36.5” (11) (45); note that this prod, with aq. NaOH splits off 
line acetyl group giving (62% yield (11)) ethyl palmitoylacetate, m.p. 37-38” (11) (45).] 

^WUh aminea. C with org. prim, amines yields the corretq). amides |e.g., 0 with pnsymi- 
dine (2-inethyl-^BopropylanilinB) gives (1) palmito-(2-methyi-5-isopropyl)a]iiUde, m.p. 
90-91”; C with vanillylamine (4-hydrDxy-3-metiioxybenzylamine) gives (8) iV^-(vanil]yl]- 
palmitamide, ce-form, m.p. 89-89.6”, 5-foim, m.p. 84^.6°]. 

C on hydrolysis yields palmitic acid (1 :0650), m.p. 62.7”; for the amide, anilide, p-tolui- 
dide, and other derivs. corrosp. to C see palmitic acid (1 : 0660). 

1:9912 (1) Harm, Jamieson, J, Am. Chm. 3oc, N, 1443 (1928). (2) Klagea, Ber. 96, 2269-2261 
(1902). (3) Stopheneon, Biochen, J. 7, 431 (1913). (4) Gault, Ehrmann, Bull. tac. chim. (41 

99,876(1920). (5) KrafFt, BQrger, Ber. 17, 1379^1380 (1884). (6) Ralston, Selby, /. Am. CAem. 
Sae. 91, 1019-1020 (1039). (7) Fieri-David. Kiuter. Jfrif. Chim. Ada 29, 89 (1030). (8) Ford- 
Moore, PbilUpa, Bac. iraio, chim. 69, 857 (1034). (9) Fischer, Bergmann, D&rwind, Ber. 69, 1093 
(1920). (10) NudumarB, Bcienee Repia. Tduku Imp. Unit. 99, 97-100 (1931); Cent. 1991, 1 
9671; <^.A. 28, 3978(1931). 

(U) Levene, Haller, J. Bid. Chan. II, 670-671 (1925). (12) Gark, Bell, Tnn$. Roy. 8oc. Can. 
(3) », HI 07-103 (1933). (13) von Braun, Jostes, Mllneh, Ann. 4S9, 147 (1027). (14) NaegeU, 

Giiintuoh, Londorff, Hah. Chim. Acta 12, 240-241 (1029). (16) Pummerer, Krani, Ber. 12, 2024 
(1929), (16) Ralston, McCorUe, Vaudor Wal (to Armour and Co.), U.6. 2,262,481, Nov, 11, 
1941; C.A. Ml 1513 (1942). (17) Escher, Brit. Chim. Acta 19, 37-98, 45-45 (1920). (18) fiOdkel. 
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4 m (tmjafl Ffi^pttaafc m tMm. iSl a *M4 (lAM); Cji. ». 8S74 (1«M), 

01) Mtnm Afj CAam. J. n. » (MBfl), 02) HaOiW. HMmI, C&m. &». IM 1UI7. 

(080). (26) I.G., n«iu)h 6«3,6g8, Not. a IMO; CM. ttU, I lOlBj (CJt. U, ieM (IflSl)l. 
{M) ItlW, Natan, Aw. Any. iritA itaoif. |M. 1-7 (1B1%); CM. lia A SOSO; C.^ 7, 1712 
0«12>- 07) OImu, HUalin. J. prM. CAom. ($ a 40 !Mi03 ( 18 W). (ai>Saliton, CShtiitanwi, 
ltd. Aw. CAmh. a IB^IBB (1237). 02) lUhrton, ChriitonMn. (to Amonr nM CoJ, AA 
3,088441, Uoitli 10, 1930; Cmt lOM, U 897; [CJL 81, 3134 (1930H. OO) Shonlo, Now, J. Am. 
CAam Aw. M, 803 (1031). 

Ol) Briiina, J. 4m. CAam. Soe. fl, 1479 (1920). (32) Btondintar, SehirilanaMahat, fH 
788-742(1935). (33) Raloton. McCioride, Bluer, /. Oiy. CAam. 5, 058 (1940). (34)MUD|Md, 
AtU iat. Famte an., ft. t. Sei. ml. not. 17, 209-218 (1937/8); Cm(. 1288, 1 95-00{ CA. 88, 0084 
(1040). 05} Bilitan, Buiar, /. Ore. CAam. 5, 106-170 (1940). (30) Riliton, Ingle, MaCotUa, 
J. Ora. CAam. 7, 467-401 (1942). (37) von Auwera, Bo. 88, 3801 (1903). (38) TTUtlw, /• CAam. 
See. 1928. 1463. (39) Bohle, lUppv, Zidak, £ar. 57, 103 (1924). (40) WiUnoa. CamnlUTir, 
/. 4m. CAam. 5ae. 83, BOO (1941). 


(41) HaUe, Gentner, Bar. 58, 1424 (1925). (42) EnSt, Boainy, Bar. 88, 3678 0900). (88) 
Autenriath, Tlomw, Bar. 87, 430 (1024). (44) van Anwen, Jaaobaan, 4mt. 488, 322 (1022)^ 
(45) Hdlatiah, KOitar, Bar. 58, 2090-2091 (1923). 


l^CHLOROHBPTADBCANB CH,(CH])ii.CH,Cl GitH^ BdLl — 

(n-Heptadecyl chlutide) 1^(44) 

I*- 

BJ>. 104-108° at 10 nua. I8.P. 28° 

8ai 8:0100. DimrimA: Sotidi. 


3:0928 n-HBPTADECANOTL CHLORIDE CitHjiOCI 

(i».Mnrgaroyl chhiride) CH).(CH|)u— CM) 

^1 


B.P. 176° It 8 mm. (1) 
139-144° it 0.04 mm. |2) 


BflO. S.N. 199 


[For prepn. of 6 from margaric acid (1 :0635) with SOClj (84.5% yield (2)) (1) |3) me 
indie, refa.] 

C with phenol (1 ; 1420) on htg. givea (3) phenyl margarate, ciyat. from MeOH, m.p. 
87^ kp. 240-250" dec. at 11 mm. (3). 

[C with alkali margaratea preaumably would yield margaric anhydride, ciyat. from ether 
or pet. ether, m.p. 67.6" cor. (4), although this reaction baa not actually lieen reported and 
the niargaric anhydride ia readily obtd. from the acid (1:0636) with AG 2 O (4).] 

IFot roaction of C with vanillylamine aee (1); with 1,7-aihmonaphthol see (2|.] 

C on hydrolyeis yields margaric acid (1:0636); for the amide and other derivs. coTxesp. 
to C see margaric acid (1 ; 0636). 

1:1116 (1) Ford-Moore, PhillipB. Rk. iniv. ehim. 5S, 858 (1034). (2) Fieri-Davld, Kuster, Hd$, 
CWm. Aefai. 21, 89, 101 (1939). |3l Skraup, Schwaniberger, Arm, MO, 163 (lOlS). (4) Waflaea, 
Copenhaver, /. Am, Chm. Sac. U, 000-700 (1041). 

- — Ir-CHLORO-OCTADBCANE CHa.(CH2)u.CHiCl CisHitCI BeiL6.N. 19 
(n-Octadecyl chloride; 
etearyl chloride) 

BaP. 180-190° el 12 mm. M.P. 21** 


(See 3:0096. DwinonA: SMi 
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a:9M0 ihOLBOTL CHLOUDE 

(oa-OctidaoeiHft-oyl chloride] 


EP. 813“ it 18.6 nun. ( 1 ) 

800“ It 11 mm, 121 
163“ It 2 mm. (3) 

170-175“ It 0.42 mm. (4) 

168-158“ It 0.06 mm. |5) 

]/Sm olao the (rone itereaumer, vit., daido^ chloride (3;2950).] 

(For prepn. of C from oleic acid (1:0566) with PC]| (yields: 75% (2), 48% ( 6 ), 27% |7)) 
( 8 )| with FGli (46% yield | 6 |) (9). with PCli + ZdQi (50% yield (7)), with SOCk Csrielda: 
82.5% (4), 80% (7), 75% (2)) (3), with oxityl (di)chloiide (3:5060) (90% yield {3)), or 
with COCl] ^:5000) (loj see indie, refs.] 

Note that G with oleic acid (1 : 0565) forms a const.-boilg. mixt., b.p. about 241“ at 6 mm,, 
contg. 40% C 16). 

The reaction of C as an acyl chloride with a wide variety of oiipiiUG compounds has been 
reported in many patents which cannot be reviewed here. 

C has also been employed in the course of prepn. of mixed glycerides; although this topic 
cannot be fully reviewed in this text, see for examples (3) | 11 ) | 12 }. 

[For behavior of C with resins derived from indene, coumarane, or dicyclopentadiene 
see (13).] 

|C with diasomethane gives an intermediate diasoketone which on deoompn. with AcOH 
gives (75% yield (4)) noiiadecen-lO-one- 2 -yl-l acetate, m.p. 21“ (14).] 

[C with phenol (1 ; 1420) at 160° for 4 hrs. gives (55% yield (18|) phenyl oleate, oil, b.p. 
256-257“ at 12 mm. | 1 B|.] 

[C with Na oleate yields ( 10 ) oleic anhydride [Beil. 11-469, Hr (441 )], Ifts. or scales from 
ether or ale., m.p. 22.2“ (15), 22“ | 1 Q), but the latter is usually prepared directly (15) (17) 
from olek acid (1:0565).] 

C on hydrolysis yields oleic acid (1 :0565); for the amide, anilide, p-toluidide, and otlier 
derive, coiresp. to G see oleic acid (1 :0565). 

l:IMi (l| Erafft, Trltsohler, Ber. U, 3584 (1900). (2) Suliberger, Z. angew. Chen. 27, 40 (1914). 
(8) Daubert, Friel^, Longenecker, J*An. Chm. Soc. 16, 2143 U943). (4) Fiers-David, Kuster, 
Chim. Aeta 22, 89 (1939). |S) Verkade, Ree. truv. chim. 12, 393-397 (1943) ; Cent. IMS, II 
1532; C.A. 28. 3250-3251 (1944). (6) Taufel. KUnkle, Fettchem. Umachau 42, 27-29 (1936); 
Cent. IIU, I 2971; C.A. 29, 3307 (1935). (7) dark. Bell, Trans. Roy. Soc. Can. (3) 27, IH 
97-103 (1033). (8) Shonle. Row, J. Am. Chm. Sac. 41, 363 (1921). (9) Aachan, Ber. 21, 2349 
(1899). (10) Prat, Etienne, BvU. soc. chim. (5) 11, 30-34 (1044) ; C.A. 28, 6274 (1944). 

(11) Daubert, Spiegl, Longenoclcer, J. Am. Chem. Soc. 15, 2144-2145 (1943). (12) Jacluon, 
Daubert, Kine, Longenecker. J. Am. Chen. Soc. M, 289-200 (1944). (13) Raleton, Vender Wal, 
Bower, Segebrecht, Ini. Eng. Chm. 12, 09-101 (1940), (14) Grundinann, Ann. 624, 31-39 
(1986). (16) Holde, Rieta, Ber. 67, 100 (1024). (16) Levene. Rolf, J. Biol. Chm. 19, 681 
(1924). (17) Holde, SmelkuBiRw. 61, 1894-1895 (1920). (18)Skraup,fieDK,Bar.ll,950(1027). 

3:9950 ELAIDTL CHLOBIDE CibH^OGI 

GHs. (GHi) 7 — G — H G1 

B.P. ai8° ■tUinm.OtiLilec. 

168-170’ at Inm. ( 6 ) 


BeiLn-470 

n,- 

III- 


CuBooa 

I,.(C^r-GH 

c>(CH,),— iia 

& 


Bdin-OBO 

Ur- 



V9U 'UQUIDB (WITH HP. REFTD. AT XEa), PSEBa) SinWMTiWIO 

(For mmL of C bom diidie add (1 : 0610) with PQi (1), with SOOh (9, or with 
(di)diloiide (8:6000) (91% yield (8)) sf. (0) see indie, itfa.] 
[FhriesctmofCwithdutometheiwgiviiig (g3%yidd|3)) l-diaioliiiiiiideQn-10«»a 
m.p. 68' (2), see (2); for reacto. of C with ethyl sodiiHaeetOBUcciBate aee |3); for use of C 
k prepi. of synthetic glyoeridea see (4).] 

C on hydtolysie yields elaidic acid (1:0610) (for the amide and other deiivaiiTea eomep. 
to Ceee 1:0610). 

•:lin (1) Xraift, Tritadder, Ber. H, 3582 aMQ). (2) Gnmdniaan, Aim. BH, 43 (1930). 
(3) Bofaineon, J. Chtm. 8ae. 1M9, 750. (4) BOhmer, Keppalltf, Petti «. StVtn 44t 340-343 
(1087); Cent. 1138 , 1 578. (5) Dubert. J. Am. CAim. Aw. N, 291 (1944). (B) Wood, Jaekaen, 
Baldwin, Lcnsenecker, J. Am. CAoa. 5w. II, 287-289 (1944). 


3:9980 n-OCTADECAHOyi CHLORIDE 

CisHmOa 

BdLn.884 

(Stearoyl chloride) CH|.((^i)ii-O=0 

ni-(176) 




(3 

llr(860) 

B.P. 918' 

At 

16 mm. |1) 

M.P. 94* (2) 


911-819° 

At 

16 mm. (2) 

83* (1) 


900-918* 

At 

13-16 mm. (3) 

23.9-93.4* (8) 


908° 

At 

9 mm. (4) 



908-908* 

At 

6 mm. 15) 



186-100' 

At 

M mm. (45) 



908° 

At 

6 mBL (6) 



IBS' 

At 

8 mm. (7) 



198-198.8' 

At 

8 mm. (6) 



164-166* 

AtOsK-LOmm. (9) 



176-178* 

At 

ai mm. (10) 



168* 

At 

0.4 mm. (11) 




Note that care must be taken to avoid confusion of C with cteaiyl chloride (l-ohloto- 
octadecane) (3:0006). 


PREPARATION OF C 

(For pnpn. of C bom stearic add (1 :0660) with FCli directly (1) (12) (13) (81) or k 
CX)l 4 Bok. 114), with SOQ] directly Orielde: 97% (10), 81% |3)) (4) (7) (16) (16) (17) or k 
CXHi sok. (yield 86% (8)) (14), with FCb (18), with oxalyl (di)chloride (3:6060) (11), or 
with phoeiene (3:5000) at 140-160° (70-76% yield (19)) sw india. nfs.] 

CHEMICAL BEHAVIOR OF C 
Bbbavior with IN0R6AHIC RBaoiins 

WydnfsiiatioB of C. [C with Bs + Fd/BaSO( cat. k boilg. xylens ^vei (30) (21) 
Bteaialdehyde (1:0012).] 

BebKvior with bmnJne. [For behavior of Cl with Bq at room temp., 100*, and 136* 
see (23).) 

BehnicrwUiBodkin. [C (1 mole) with metallic sodium (1.2 moha) k dry ether under 
leBux gives (67% yield (3)) liexatriacottten-lfrdiol*16,10 duteaiate, ie., the (Uetaarate 
ester of OH|.((:H,)iaC(OH)-C(OH).(CHi)iaCHi, m.p. 67-68*.] 

^niheodkma^. [C with NaN|kC|Hi gives (23) (12) stearoyl aside (sot isolated) 
which loses Ni with leair. givkg (43% yi^ (23)) heptadeigrl isocyanate, b.p. 306-309* 



SjMM n^OCTADBCANOYL CHLOUDS IM 

at iU ittn. {38), 300^203* at It mm. (24); ef. the eomsp. bdiavior of hmfl dUoiide 
(3:0666).] 

WUhVitHr. Oirithaq. hydrolyMtbetearicacid (1:0660) +HGL. 

Behavior with Organic Riactamts 

WHh hydrocarboae (or their equivalentB). [C with CA + AlCb gives (yidds: 06% 
(25), 60% (36)) (27) (18) h^tadecyl phenyl ketone (stearophenone) [BeiL VI1^7, 
Vllr(187)j, IfiR. from ale., m.p. et-eo** {»), 63.&^.6° (IB), 64« (28), 69** (27) (39) (oormp. 
oxuDe,^m.p. 63° (27), phenylhydrasone, m.p. 64° (28)]; note that in this reaetion no intro- 
duction of a second acyl radical occurs (30), and that attempts to prepare stearophenoRe 
hy use (with CsHa + AlGi) of the mixed anhydride from stearic acid with ketene) gave 
VBiy poor yields (29). — For patents on the use of stearophenonc as an eleetric insulator 
(81 )i on its Bulfonation (32), or on its reaction with PGh (33) see indie. lefs.] 

[C with toluene + AlCh gives (34) heptadecyl p-iolyl-ketone [Beil. VIl-347, VIli-(187)], 
Ifts. from ale., m.p. 67° (34), 66-67° (28), b.p^ cor. at 15 mm. (34) (corresp. oxime, 
m.p. 64° (27)). — For analogous behavior of C with naphthalene (1:7200) (18), tetmlin 
(1:7660) (18), biphenyl (1:7176) (18) (35), p^methylbipbenyl (35), jHihlorobiphenyl 
(3 : 1012) (35), diphenyl ether (1 :7125) (35), p-nitrodiphenyl ether (35), furan (1:8016) (35), 
2-inethylfuran (36), dibenxofuran (35), thiophene (36), ^benwthiophene (35), earbasole 
(36), etc., see indie, refs.; for use of these products as waxes, addition agents for lubricants, 
etc., see (36) (36).] 

[For bdiavior of C with resins derived from indene, coumarone, or dicyrlopentadieno 
see (37). — For addition of C to alkynes in pres, of a condensing agent such as AlCla, 
ZnGs, etc., see (38) cf. (39).] 

With alcohola. C with alcohols gives in general the corresp. alkyl stearates. [E.g., C 
with MeOH gives methyl stearate (1 : 2096), m.p. 38.8°; C with EtOH ppves ethyl stearate 
(1:2078), o-form, m.p. 30.9°, jS-form, m.p. 33.5°. — C with benzyl ale. (1:6480) gives (40) 
benzyl stearate, imp. 45.8°; C with menthol (1:5940) gives (41) menthyl stearate, m.p. 
36-30°.] 

C has also been much employed in the prepn. of mixed glycerides, but this topic cannot 
be expanded in detail in this text 

With ^enols. |C on htg. with phenols splits out HCl yielding the corresp, esters: e.g., 
C with phenol (1 : 1420) gives (1) phenyl stearate, m.p. 52° (1), 61.5^3.0 (44), b.p. 267° at 
15 niHL (1); C with p-cresol (1:1410) gives (1) p-tolyl stearate, m.p. 54°, b.p. 276° at 
15 mm.] 

[C (2 moles) with pyrocatecl^l (1 : 1620) at 100° gives (42) (43) pyrocatechol distearate, 
m.p. 83^6° (43), 68° (42); C (2 moles) with hydroquinone (1:1590) at 130° gives (42) 
hydroquinone distearate, m.p. 97°.] 

|C with phenol (1 : 1420) -|- AlClain 8ym.-tetracliloroethane (3 ;5760) as solvent^ however, 
gives (45) (44) (46) a mixt. of the corresp. hydroxystearophenones: viz., 27.8% yield 
(hhydnxyphenyl heptadecyl ketone, m.p. 64^° (corresp. 2,4ditutropbwlbydn^^i 
m.p. 03-97° (46)); and 28% yield p-^droxyphenyl heptadecyl ketone, m.p. 87-69° 
t»iTeq>. ,2,4rdhiiteophenylhyd]mzone, m.p. 139.5-140° (45)); for study of influeDce upon 
o/p ratio of use of nitrobenzene or of C!Qi as splvents see |46|,] 

With Hits jBf orgaiiic icidi. [C with Ag stearate at 100° for 10 min. gives (47) stearic 
anhydride (1:4916), m.p, 71-72° (48), 71-71.6° (49), 70.7° (M), 70,5° (47), 70-71° (61). 
but the latter is usually prepd. from stearic acid ():6680) by kg, with AciO .(48) (49) 

immi ' 



m usjimBmBimf.tiBmf.'M stsu* 

mth eiilM (C with itbyl anfis^eciliaMetite ntuxad 1 kr, imdir Nj ghw (9»% 
jWd 153)) «IM «4Uw(t3rluet|M««ta^ m.p. 43*^ llotB tkri tUa piod. wUli «). ^aOS 
ap|it>(d!jtBMi^poW|{iving (74S^]ii^ (^) ethylaUuojrlaiMtate, OLp. 45.5* (oapapi 
oonper aooUe, m.p. 111-112’).] 

mh Ofifsinl iMfOOti. [C with (^aMgBr |1vm (38,5% yield (8)) «4e|»- 

liidecyl ke to ne, ALp. 44.8-45.1* (ooiteip. eemice r bMoiw, oLp, 78.0^2*); note that IM 
yield euigeste probability that the RMcBr obo acted ae a nduohiK acaot cf. eonapp, 
behavior of lauio^ chloride (3:8868), but no study of such effect for this oomhinatiM is 
reported, — C with eydohexyl gives (8) eyelohexyl n-heptadecjd ketone.] 

[C with EtMgBr + CdCk (63) or C with ZoEti (64) gives (86% yield (63)) etlqd nhep- 
tadecyl ketone (eikosiiiionfr^) [Beil. 1-716, Ii-(374), Ii-(774)], m.p. 60-81* (64), 60.6-00* 
(65), 67* |28), 64*66* (63) (coireep. oxime, m.p. 55.8416.3' (54), samioaibaraia^ m.p. 
8M1* (63)).] 

pnth duzeOkelliene. [C with CHsNj (2.2 moles) as directed glvee i[B86% yield |16)) 
l-diasonouidecanone-2, m.p. 69*, which in AcOH loses Ns and esteriSes giving (89% yield 
(15)) nonadecanon-2-yU acetate, m.p. 72'.] 

With amiaea C with org. prim, amines yields the conesp. amides [e.g., C with poymi- 
dine (3-methyl-6-isopropy]aniline) gives (56) steam- (2-inethyU-isopropyl)ani]ide) in.p. 
93-94*; C with vanil]ylamlDe (t-hydraxy-S-methoxybensylamine) gives (6) iV-(vaailiyl)* 
stearamide, a4orm, m.p. 94.5-05°, m.p. 90.0-60.5']. 

C on hydrolysis yields stearic acid (1:0660), m.p. 69-70°; for the amide, anilide, p-tohi- 
idide, and other derivatives eomsp. to C see stearic acid (1 : 0660). 
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CHAPTER XXIII 


L niDEX OF COMPOUITDS ACCORDIHO TO EMPIRICAL 
FORMUU 

This Empirical Fonnula Index comprises four parts as follows: 

A. Compounds containing only carbon and nMnrmft 

B. Compounds containing only carbon, oxygen, and nhlorine . 

C. Compounds containing only carbon, hydrogen, and chlorine. 

D. Compounds containing only carbon, hydrogen, oxygen, and chlorine. 

Within each section the component individuals ate arranged in groups 
according to increasing number of carbon atoms. Within each group of 


comprising the Chemical Type Index. 

A. COMPOUNDS CONTAINING ONLY CANNON AND CHLORINB 


Cl GROUP 


CCI 4 M.W.= 153.8 

Gor^n tetnehloride 

a»92.2% 

I.61M 

Cs GROUP 


CgCIi M.W.=94.9 

DuhloroBcety^Bne 

a*74.7% 

S:mf 

C 1 CI 4 M.W.« 166.8 

Tetraohloroethylsne 

Cl=86.6% 

l:64M 

GiCli M.W.» 230.8 

Hexachloroethane 

a B 89.9% 

8:48U 

Cl GROUP 


CiClg M.W.-m8 

HexMoUDropropone 

aa85.5% 

8;I179 

na*. M.W.-810.7 

Octaohloropnipano 

a- 88.7% 

3:44M 


C| GROUP 


Cgdg M.W.- 1 I 19 .O 

1 ,4r-Dichlorobutadi-yiLe-l,3 

Cl-69.6% 

l;99ii 

Cgai M.W.- 260.8 

HexBchlorDbatadieiie-1,3 

a* 81 . 0 % 

1:1411 

Cb GROUP 


CgClg M.W. * 343.7 

OetachloronycLopentene 

01*82.5% 

liMII 

Ce GROUP 


Cidi M.W.*284.8 

HsxAchlorobeniBiiB 

a-74.7% 

1:1111 

Cio GROUP 


CiflCli M.W. *403.8 

OctudiloronaphtliMlenB 

Gl-7a3% 

l:4M 


B. COMPOUNDS CONTADJING ONLY CARBON, OIYGBN, AND CRLORDfB 



Cl GROUP 


oocii 

M.w.-tme 

Gl-71.7% 

Carbonyl ohloride (phoBgone) 

lilSBS 


Ct GROUP 


Cioa 

M.W.-1B1.B 

a-78.0% 

TricUoroaoBtyl oblorido 

B:IM 


c^ci, M.w.-iao.e a-ss.s% 

Oxii^ (di)oUoiide ISilSi 

CACIi M.W.-197.S a-71.7% 

TrioUorometliyl uhlorofonDate 

(diphoBgeiu) ItHli 


1369 



EMPIRICAL FQRMUIA INBISC 


I36D 


G| GROUP 

CiOCIi M.W.« 103.9 €1-78.2% 

IMhloroMryloyl ebloride l:iM 

CbOGli M.W.- 124.1 Cl-58.1% 

HsiMMiiroBoetone I:f818 

Pntidiloroproiiioiiyl ohloridfi S:M7I 

CiOkOi M.W.-280A Gl-76.a% 


TriqUoromethyl trlidiloroaofitate 3:IIN 


aobca# M-w.-ms a- 71 . 7 % 

]>i-(triohloromBthyl) 
ou-bonate (triphoaKoiu] 

C4 GROUP 

CiOOt M.W.-276.B a- 70.9% 

Di-(triehlorovinyl) ethar 8:8171 

CiOGlio M.W.-41B.6 Gl-84.7% 

Daoaehlprodiathyl ether 8.'2i28 

G 4 O 1 CI 4 M.W.-221.9 0-03.0% 

DioUortHnaleyl (di)chl(iride 8:8117 

GiOmCIi M.W.- 107.0 Cl-42.5% 

DioUaromaleic anhydride 8:8888 


GiOkOi M.W.-30&8 

IriofalorOBeetle add anhydride 

icini 

Cl GROUP 


CiOOi M.W. -300.8 

" RefBcUorDphanol" 

liiiM 

C1O1CI4 MW. -245.9 

TetraGhlorobenioquittone-1,2 
TetrachlorobenioquinonB-l ,4 
(ohloraiiil) 

CL" a. 7 % 

•iMI 

a:4n8 

GiOiCIi M.W.-ai8A 

2,3,5, 5,6,0-HezBf)hlor(y- 
eyaliihezBn-2-dioae-l,4 
"Heiaohloriireearouiol*' 

a-6r.a% 

aiiM 

C7 GROUP 


O7OO6 M.W. -312.8 

Pentaohlorobenioyl chloride 

a-88.0% 

a.XM 

Cl GROUP 


CiOiCU M.W.-285.9 

TetracUorophthallQ anhydride 

a-49.B% 


C. COMPOUNDS CONTAIRIRG ONLY CARBON, HYDROGEN, AND 
CHLORIDE 


Cl GROUP 

CHO. M.W.= 119.4 C1»8B.1% 

ChlonifQrro 8:8888 

CHiCli ' M.W.-84.9 Cl-83.5% 

Methylene (di)Dhloride 8:8888 

€Hia M.W.-50.5 a-70.2% 

Methyl chloride 8 :7888 

Cl GROUP 

CsHO M.W.-B0.5 Cl-68.e% 

ChloroBcetyleiie 8:78W 

GiHGli M.W.- 131.4 Gl-81.0% 

Triuhloroethyletie 8:8178 

CsHGi M.W.-202.3 Cl-87.6% 

FeniaeMoroethane 8:88N 

CAOi M.W.-97,0 a-73.1% 

^ (vmyUdene (di)chloride) 8:8888 

L2-Didiloroet^ene (cu form) 8: 8848 

1.2- DiohloroethylenB ((none form) 8:8888 

L^-Diohlotoetbyleiie (ord. inizt.) 8:8888 

C1H1GI4 M.W.- 107.9 a-84.5% 

1 . 1 . 1 . 2 - TetraohloroethBne 8:8888 

LL 2 , 2 -TetrachlorDethaDB 8:8188 


CiH^a M.W.- 02.5 Cl-50.7% 

Vinyl chloride 8:7818 

OiHiCU M.W. - 133.4 Cl- 70.7% 

1, 1, l-Trichloroethano 8 : 8IM 

1,1,2 -Trichloroethane 8 : 8888 

CaHiClt M.W. -994) Gl-71.7% 

Ll-Dichloroethane 8:88U 

1,2-Dichloroetfaane 8:81lB 

C^HiCl M.W.-64.6 Cl-56.1% 

Ethyl oUoride 8:1818 

Cl GROUP 

CtHCU M.W.-214.3 Cl-82.7% 

Ll,2,3,3-Fetaohlorapropene-1 8:8878 


GiHClr M.W.-285.2 a-87.0% 

Llil.2,2,3,3-Heptuhloropropane 8:88N 
1.1,1,2,3,3,3-Heptachloropropaiw 8:8888 


aHiCU M.W.- 170.9 Cl-78.8% 

1.2.3.3- TBtrBohloropropene-l 8:8818 

CAae M.W.-250.8 0-84.8% 

Ll,l,2,3.3-HBnehloropropaae 1:1488 

1.1.2.2.3.3- HBsaohloroprDpaae 8:8W 

CAO M.W. 074.6 0-47.0% 

3-Chloropi0pyn^I 8:7118 





iMt 


mffk cL^m% 

ttlMI 

t«Mfi 

«,3,a*Miihloraptoiwie-l SsMf 

GAOIi M.W.»216.8 Cl-82.0% 

l,14,2i3-^«niidiliiro|irfq^ Itfllf 

l,l,2,3,a'*Ftotaoblori]iiiop l;Mi 

CUbCIi M.W.-1U.0 0-03,0% 

l,l4)taliloropropeae-l Mill 

1.2- lMeliloroiiropeDB-l 

Hlihsr-boiluig iituntf |}illl 

l,3«Dltthloropropene-l 
Ijower-bdling uomer I: Nil 

liUtiQbloropropQiia-l l:m 

g^DieUoroprapano-l I : UM 

3.8- Diohliiropro|)ena^l 1:1111 

G1H4GU M.W.-181.9 C1-*7S.0% 

1.1.1.2- TetrMhloropro]iaiie i:IM 

1 , l,2;3^TetraGhloropropaQ« 1 : 1815 

1.1.8.8- TetraiihloropropBae 8:105 

1.2.2. 3- TetrBdiloroprapaaa 5 : 5815 

CiHiO MW.-7e.6 Cl-46.3% 

l-Cbliiropropene-l 8:101 

^Uoropropene-l 8 : 708 

S-ChloropropeiLfr-l (iillyl ahloride) 8:705 

OHiCl, M.W.-147.4 Cl-72.1% 

Iflyl-Trichloropropuie 1 : 5178 

1.1.2- TriohliiropiiopaDe 8:580 

1.1.3- Trichloropropaoe 1:580 

1.2.2- Triohloropropiuie 1:5475 

1 .2.3- IVidiLDropfOpAtie 8 : 5818 

CiHiCli M.W.-lia.O Cl>62.8% 

1.1- DuldoropropBue 1:7188 

1.2- IMchloroi)ropaae 8:508 

1.3- DiQhloropropaii0 8:540 

2,2-DuiUoropropBne 8:7Ui 

C^rCl M.W.-78.6 Cl-46.1% 

l-tChloropropano 8:780 

S-Chloropropane 8:7885 


C 4 GROUP 

O 4 HCI 1 M.W.-226.3 C1-7B.3% 

1.1.2.3.4- FentuIilorDbutadieiie-l|3 8:8844 

GAGli M.W.- 191.9 0-71.9% 

1.2.3.4- TQtrachlorobutBdieiie-l,3 


Solid iaomer 8:8878 

liquid iBomer 8:810 

GAGlf M.W.-m 8 0-11.0% 

lilililid^i-HoiMihlorobateiie-l 
Solid ilomer 8:180 

liquid iwmer 8:880 

Bm^orobutene-X 8:018 

Bundhlarobutoiift<>y 8:880 


GACb M.W.-a88.8 0-08% 

l,U8.8M4-QiOflUo^ OHH 

M.W.- 86.6 0-41.0% 

8 ; 7199 

GAda M.W.-157.4 0-87.0% 

1.2>TiiefabrobutBdio»4,l 8;ilO 

cook M.W.-m4 0-77.6% 

l.l,U4-PentBohlorobiitoiii-l 8:804 

GAO7 M.W.-290.1 a«*8SL9% 

1.1.2. 2.3. 4.4- HeptMUorobttt80 8:8818 

CAGl, M.W.-123.0 0-67.7% 

l,S^DiohlorobutMlioii»-l,3 8:8887 

2.3- nidilorafautiiliene-l,3 8:110 

CAO4 M.W.- 193.9 0-78,1% 

1.3,i4-TBtrBchlorobutea»>l 8;KllliO 

2.3.3.4- Tebnohlorobateno-l llOO 

C 4 H 4 O 1 M.W.-264.8 0-80.3% 

1.1.2.3.4.4- HBSBohlon)butAii8 8:1155 

C4H1O M.W.-81.5 0-40.1% 

4r€lilorobutBdiBUD^l,2 • 8; 7115 

l-CblDrobutadiena-l ,3 I ; 708 

2^hiDrobatadifiiift-l,3 8:710 

(Chlnroprene) 

l-CblorDbutyne-2 8:7175 

GiHiCli M.W.- 159.5 - 66.7% 

1.2.4- Trichlorobut0iie-2 liOO 

2.3.4- TrichlorQbuteDiH2 8 : 804 

1.1.3- Trichl[ir()-2-mfltJiylpropene->l 8:00 

8.3.3- Trichloro-2-methylprDpeiiB-l 1:00 

1.3- Dichliiro-2-(ohloroO(iBthyl)- 

propeno-l 8:00 

C4H1O1 M.W.-2d0.4 0-77.0% 

1. 1.2.3. 4- PentaQhlorobutaiie 

Solid iHomer 1:870 

liqu id iaDinsr liOO 

1.2.2.3.4- PeiitaGlibrobutBiie 8:018 

1 , l.MiS’FBntacbloro-l- 

inBthylpropBne 1:180 

1.1.2.3- T0trBdiLOTo-2-(chlon>- 

■uthyDpropoDe 8:8878 

CiHA M.W.- 126.0 0-58.7% 

1.3- Piclilorobat6ao-1 l:7i|8 

2, d-Diehlorobuteii»-l 1:8174 

3.4- Diobl(irobuteno-l 8:1119 

1.1- DiGhlorobuteiie-2 1:7186 

lr2-Diohlorobuteno-2 

Higber-boiling uomer 8:1811 

Lower-boitiiig iaomer 8:00 

1.1- Diohlorobuteiie-2 1:00 

l,44}ichlorobuteiie^ 8:1718 



EBIPIBICAL FORMULA INl>£X 


a,8*DlflUarobatiDa4t 

BWMiwbailiBg isoav ^ l:9M 

XoiwWliiigw^ r.iiii 

144)iddoro-2-methyIprQpaie-l t:M§ 

l,3J)ioli]oro-2-methyiprope^ l:IM 

3,8>l>idUofD-3-methyli>nqm t;V48l 

8-CU£VOn3-(qlilciromethyl)- 
prop8iiB-l liMM 


CIAGI 4 M.W.-19fi.9 

a- 72.470 

l,l,l, 2 -T 0 trMhlorolniUiie 

2:6122 

l,2,2t8-TetrBGhkiroliutiiie 

l:li7S 

1,2, 3.a-TetrMhlorobutMie 

t:M2 

1,2,3,4-TBb'uhlQrobutua 


Solid isomer 

I:1W 

liquid isomer 

l:N6B 

1,1,1,2-Tetrsehloro-^ 


metbylpropsiie 

1:4126 

lil,2,a-TetrBGhloro-2- 


methylpiopaiis 

1:1166 

1,1 ,S-Tri^oro-2-(chlon^ 


methyllpropane 

6:ll8i 

1,2, 3-Trid^ro-2-(chlonH 


Rietiiyl)iiropaiie 

1:026 

G 1 H 7 CI M.W.-Q0.6 

C]-30.27o 

l-CUerobutene-l 

1:7111 

2<lUorobutea»-l 

2:7176 

S-Chlorobutene-l 

2:7111 

drOhlorobutene-l 

1:7161 

l-GUordbutene-2 

2:7216 

2-GhlorobuteiiB-2 

1:7116 

l-CUaro-2-metbyl|»DpttiB-l 


(isoorotyl chloride) 

2:7121 

3-Chloro-2-m0thylpropene-l 


(methellyl ohl^e) 

2:7146 

GiHtCIi M.W.» 161.5 

Cl»65.9% 

l,l,3-Trichli)robutaiie 

2:01M 

1,2,3-lVichiorobutBiie 

2:6126 

2,2,5-Triohlorobataiie 

2:601 

1, l,2-TriohlorD-2-mBtliyliiropsne 

2:6711 

l,2,3-Mohlaro-2-metliylprops]ie 

2:6186 

GiHiCli M.W.s 127.0 

G-65.B70 

1,1-^GUorobutaiiB 

1:7661 

l,2-Diclil[irobutaiie 

8:701 

1,3-Didilorobuteiie 

1:7126 

1,4-DiiihlorobutanB 

1:6826 

2,2-lMflhlorobutanB 

8:7416 

2,3-DifshlorobutsnB 


d,l (rioemlo) isomer 

2:706 

UMBoisomBr 

8:7681 

l.l-Dlohloro-2-methylpn^ 

2:7126 

l>IXchloro-2-methylpropaiie 

2:740 

LSJXddon^iiketlijdproom 

8:710 


CAa M.W.->08.6 

a*S8.3% 

l^Ohlorobutane 

1:710 

S-Cfabrobutsne 

2:7126 

l-Chloro-2-iDetfaylpnipaiw 

2:7126 

2-Chloro-2-ziiethylprapane 

8:706 

C| GROUP 


CACli M.W.-137i) 

Gl-51.8% 

l-Chloro-O-CchliiromBthyl)- 


butadieiie-1,3 

into 

CiHra M.W.- 102.8 

Gl«34.0% 

l-€hl(»o-3-methylbutadieo»'l,2 

2:780 

a-ChlorQpentBdiBne-1.3 

2:710 

l-CUoro-2-methylbutBdieiiB-l ,3 

2:120 

8-Chlon>-2-methylbutBdieiie-l,3 

2:720 

l-ChloEo-2-methylbutBdiBnB-l,3 

1:7266 

3-Chloro^m0thylbutyne-l 

2:7166 

CAGh M.W.- 173.5 

Gl-61.3% 

l,3-DiohlDro-2-(chlaro- 


methyl) butene-1 

2:011 

CACU M.W.-244.4 

a- 72.6% 

3,3,4,4,4rPeiLtHcli]oro-2- 


methylbutsne 

2:1726 

CACli M.W.« 139.0 

Cl- 61.0% 

2,5-UehloroponteDe-2 

8:120 

3,4rDiBbloropeiitQne^ 

1:8M6 

3,3-Dichloro-2-tDBthylbuteiiB-l 

2:701 

3-Chloro-2-(ohloiiomethyl)' 


butene-1 

2:00 

l,3-DichlorD-2-methylbutenB-2 

2:8171 

l,4-DiGhloro-2-metliylbutene-2 

2:014 

C 1 H 1 CI 4 M.W.»-209.g 

Cl-67.6% 

l,2,3-TiiDhloro-2-(oliloro- 


methyl) butane 

8:620 

l,3-DichlorD-2,2-5i0-(chloro- 


methyl) propane 

2:2176 

GAd M.W.- 104.6 

Cl-33.0% 

l-Chloropentene-l 

2:740 

2-€hloropentene-l 

2:720 

8-Chloropentene-l 

2:720 

4-Cliloropentene-l 

2:710 

5-Chloiopenteue-l 

2:7411 

l-Chloropentene-2 

2:7471 

l^Uoropentene^ 

2:7286 

3-Chl(iropentene-2 

2:720 

4-GhlorDpentene-2 

2:740 

5-Chloropentene^ 

2:7466 

l-Chkiro-l-methylbutene-l 

2:710 

2-(ChlDnimethyl)butene-l 

2:014 

8-CUaro-2-methylbutBn»>l 

2:780 



EMFUUCAL fOBJmA JNim 


ldCliteD*>2-in0ldiyniutin»-2 

S-Ghkro-SHnttliylbutaie-a 

CUoiDCiroloptfitaiia 

C^iOi M.W.- 175.6 

l,%2-Trioliloio-2-inet]iylbutaae 

2.8.2- TiiQblato-2-aietliylbutBae 
4,4,4-Tiifihlaro-2-iiietliylbutiae 

1.3- Dlahloro-2-(olilon^ 
loeth^butme 

CfiM M.W.« 141.0 

1 J-DioUdropeatiiie 
1 pS-DiBhloropaituie 

1.8- Didilciropaitiiio 

1 .4- l>uihlQrop6atane 
1 ,6<l)i6hl(iropaitaiifl 

2.2- Diohlorapentaii6 

2.3- DiflhloropMitBiia 

2.4- DiohloropQDtBM 

3.8- Diclilorop«DtBiia 

1.2- Didldi]iro-2-iiietM 

1.3- DichlarD-2-nu}thylfautaiia 

1.4- Diohloro^iiiethylbutaiia 

2.3- Dicliku'o-2>methylbutBnB 

2.4- Diclilaro'2-inethylbutuie 

3.3- Dtohloro-2>methylbutaiie 

3.4- DifdilQro-2-methylbutaiiB 

4.4- l>icliliiro-2-iDflthylbutaiie 

CiHuGl M.W.- 106.6 

1- Ghlnropentue 

2- ClilaropentaiiB 

3- Chloropeatuie 

l^UnnK^-methylbutaofl 

2-Gh]Qii>-2-metbyllmtuie 

3^hloro-2-niBtliylbutaiie 

4- Cfaliiro-2»methylbutanB 

l-Chloro-2p2-diixiBthylpropiiiB 

Cb group , 

CiHCli M.W.-250^ 

PentMliliirobenMe 

CiHiGli M.W.-216.0 

1.2.3.4- Tetrulil(irobenniie 
lf2,3»5*TBtruh]orDbenHnB 

1.2.4. 5- TBtrBcfalorobeiiienB 

CAGli M.W.- 181.6 

1.2.8- TriAUorob«ni6iie 
l»8,4*'TriohlorobBiiianB 
l,3,5<lWilorobBiuwiiB 

CiB^ M.W.- 147.0 

8,4>DlfihkvDlwiBtBtnBnB-l ,2,4,6 


iin 


l:7tU 

l>DUiIarobawM 

leiMl 


li34)iAlarobtDMn# 

film 

l:24Bi 



2:3IM 



8:74K 

GACl M.W.-112.6 

a-81.5% 


8-C3lllIiroluut0(>ABDB-lr^^^ 

8:7786 

8:7146 

CUorobBiiiBiiB 

8:7888 

C1«6O.0% 

iiilii 

CAdi M.W.-ia8.6 

Cl-68.0% 

8:4766 

8,4.6-Tziid)lDrDhiutriBnB-l.a,4 

8:M8 

8:8818 

CiHiCli M.W.- 148.0 

CL-47.6% 

8:8118 

3,‘6-DiohlorohBXBtriea8-l,6,4 

t:8884 

Cl«60.a% 

C1H1CI4 M.W.- 210.8 

Cl-64.6% 

8:8816 

l,3,4,6-TBtrBeliliirolinuliniB-2,4 

8il888 

8:8148 

1:8818 

CiHia M.W.-280.8 

CI-76.1% 

8:8884 

1 ,2,3,4,5,6-HBiBohlorohBieiiB-3 

iium 

8:8676 

1,2,3,4,6,6-HBZBeUoroQyoliihauM 

8:7766 

Highwr-mBltmg uomar (Awii) 

8:1888 

1:8818 

LowBEHneltiiig iaomor (eii) 

1:4418 

8:8188 

8:7886 

CiHiGli M.W.- 186.6 

a-6T.4% 

8:7188 

a,3,5-TVidiliirbhBMidMn»l,4 

8:8M8 

8:8888 

3:7876 

CiHaOi M.W.-161.0 

a»47.0% 

l,3-DuiUorohBZBdunB-2,4 

818818 

8:8186 

8:8888 

8:8876 

CAGl M-W.-llRO 

0-80.4% 

3-ChloriJiBidlMi»»l,8 

8:8818 

8:7886 

l-CUoni-l-iiLBthylpeDtad^ 

8;f8U 

Cl « 33.3% 

l-Chlnro-d-mBthylpentadiBiiB-l,! 

8:8818 

8:7488 

2-Chlon>^]nBtludpeatedieiie-l,3 

1:1118 

8:7886 

1:7888 

l-ChlorohayiiB-l 

8:IB8 

l-Chloro-S-mBthylpentyiiB-l 

1:8m 

8:7846 

4-C]ilon>4-inBtMpBaijiiB-2 

8:8814 

8:7888 

8:7876 

CeHiCli M.W.- 187.5 

a- 66.7% 

8:7886 

1,1,2-TriclilorolieKBnB-l 

1:8m 

8:7888 

CiAdi M.W.-258.4 

0-68.6% 


l,l,l,2,a-FentBoihliirDhBiBiie 

lism 

(2-70.8% 

CAiCli M.W.- 163.1 

0-46.3% 

8:8888 

l,a-DioUiirolieSBiiB-l 

8:Bm 

Cl-66.7% 

(VHi.a M.W.-234.0 

0-08.8% 

8:8866 

1,1,2,2-TetrBoUorohauna 

8:8m 

8:8816 

8:4116 

CiBuQ M.W.- 118.6 

0*29.9% 


. l.ChlorohBXBnB-1 

8:7m 

a- 68.6% 

2-CblorDheieiiB-l 

8:9688 

8:8188 

3-ChloroheiBiiB-l 

8:8884 

8:8488 

4-(2ilorolieiBii»-l 

8:7816 

8:1488 

5-ChloEQliBiiaiiB-l 

1:1881 

a-48.2% 

l-GUoibbeiaBBp2 

8:7m 

8:8888 

4-Ghl(iroliBiiii»-2 

8;78» 
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EimaiCAL tOUMOiiA IKQBX 


tXMriroheiBiie-a 

8:8m 

Mndoroheceiie^ 

8:7181 

8-Chloro-2*methylpeiitene-l 

8:7888 

Mfaloro-4-ioetliylpentene-l 

1:7188 

5-Ghlo^2-inethylpeiiteiie^ 

8:7118 

4^orfH3-iiiflthylpenteiie-2 

8:8m 

2-CUoto-3,3-dimBthylbute]ie-l 

l:7lli 

l.Ghlaro-2,3-dimBthylbuteiiB-2 

8:7m 

ChldrOoyoloheiene 

8:8m 

CJ^||C]| M.W.- 166.1 

a«45.7% 

l^DichlorohBZBne 

1:8m 

1,6-DichloroheiBDe 

a:8m 

1,6-DichlorohexeDe 

8:8728 

2»2-Diahlorohezaiie 

1:8812 

2,3-DlohloroheiBDe 

a:8m 

2,6-DiiihlQroheiaae 

1:8518 

3.4-OiBhLorDhexBae 

1:1844 

2,2-Dii]hloio-2-iiiethylpentBne 

1:8m 

2,5-Didh]oro-2-methylp6iitBiiB 

l:85M 

8,3-DiQhlorD-2,2-dimethylbutane 

1:4m 

4,4-0iohloro-2,2HliiiiBthylbutBn b 

8:8112 

2i343iddon>-2»3>ilimethylbutBiiB 

8:im 

CiHuCl M.W.- 120.6 

Cl»29.4% 

l-ChlorobezBne 

8:7855 

2-ChlarohexuiB 

8:7715 

3-(}hlorohBzane 

1:7878 

l-Ghliiro-2-niethylpentBne 

8:7588 

2-Chloro-2-mBthylpeiitan8 

8:7m 

3-Gh]orQ-2-mBthylpentBae 

8:7186 

i-Chloro-l^methylpeniBae 

8:7416 

5-Chloro-2-metli^pentuie 

8:7m 

l-ChlorcKlrmethylpeiLtaiie 

8:1148 

2-ChlorD-3-iDBthylpentBiie 

8:im 

3-ChlQro-3-mBthylpentane 

8:7m 

3*(CblorQineth7l)peDtaiie 

8:7728 

ljChloro-2,2-dimethylbutBiie 

8:7m 

3-Chlorf><2,2-dimethylbutajiB 

8:7478 

4-Ghloro-2,2-dimBthylbutBne 

8:7865 

243iloiD-2,3-diawthylbuta^ 

1:7m 

C 7 GROUP 

G7Har M.W.-> 333.3 

CI«74JI% 

{Wtedblarobenial (di) chloride 

t:WI 

CzBiGli M.W.-20B.B 

CI-7U% 

2«8p4,6^TBtrBehlorobeajnl 


' (daefaloiide 

k'jm 


a.a»4»6^TttruhloiolieBiil 

(cl^)cb]iirid« AiMl 

2»a,S>TQtrMhlorQbflnnl 
(dasUoridA l:MI 

C&CU M.W.>-a64.4 CimV!A% 

2,3,4,5,6-pBiitaohlorotolueQ0 I:4|i9 


2.3.4- TriehlorobBiiMl (di]chliiride l£tfl2 

2,3,3-Triohliirobeniil (di) chloride IsHTB 

2.4.5- TriolilorobeiiiBl (di)ehloride i:MI 

a,4,6-TriQhlorobeiiiBl (di) chloride I:tll2 


C 7 H 4 CI 4 M.W.»2aO.O a«61.7% 

2.3,^5-Tetraeh]orotoluBne I;fl7la 

2,3,4, 6-Tetraahlorotoliiene B:M8I 

2,d,5,0-TBtraiililDrotoliiene l;BB73 

2.4- DiehlDrobeiiiel (dOohloride iilllB 

2,i>>DicUorobenial (di) chloride i:#IM 

2.5- DiQhlorobenial (di)chloridB B;MS 

3.4- DichlorobflMal (di) chloride 1:1873 

3JS-Diohlorobeniel (dijchloride I:WI 

a-Chlorobeneotriehloride 8: 8881 

3-ChlorobeniotrichloridB 1 : 8845 

d-ChlorobeniotrichlDiide 8:8615 

G 7 H 1 GI 1 M.W.- 195.6 Cli-64.4% 

2.3.4- TrichlorotoluBne 8:8425 

2.3.5- TrichlorotoluBnB 8:8818 

aid^O-lViohlDrotolueae 8:8825 

2.4.5- TrichlDrotolueiie 8 : 2188 

2.4.5- Trichloro(dluonB 8 i 8188 

3.4.5- Trichlorotolueiie 8:8568 

2,6>Dichlon>beaiyl chloridB 8:8418 

3,4-Diohlorobeaiyl chloride 8 : 8785 

3.6- Dichlorobeiiiyl chloride 8:8158 

1- Ghlorobeniel (dDchloride 8:8826 

3-Chlorobeiiial (di) chloride 8:8711 

^Chlorobeniel (di) chloride 8:8788 

Bemotrichloride 8:8548 

CtHiCIi M.W.-> 161.0 Cl -44.0% 

2.3- DiGhlorotahieii0 8:8845 

2.4- Dichlorotoluene 8:8288 

2.6- DichlorotolueQe 1:8245 

2.6- DidilDrotoliiene 8; 8270 

3.4- DiohlDrotoluBee 8:8855 

3.5- DiohlQrDtolueDe 8:8111 

MUotDbeniyl chloride 8:8188 

3- Chlorobeiiiyl chloride 8:1445 

4- Chloroben«yl chloride 8:8828 

Beneel (dOohloride 1:8227 

CtHtCI M.W.-126.e Gl«*8&0% 

2- Chloiotoluene 8:8246 

8-Chlonitalueae 8:8275 

4-OhlorotciluBBe • j|Blt2B7 



xitfRBtc&kL vmuDU mm m 


i4|MI 

CiSIfii M.W.-128.0 Cl-!27.a% 

CAiOl M.W.«1S0^ Cl«27.1% 

4<Mnohi|itM^ l:MI 

l4!hlim>-3-«tliy]pentadj^ l:iM 

l^dJoEobap^aft-l liMtt 

l<9Joi!»4Mliylptntyii»-l liMlt 

OyBi»a M.W.» 182.6 Cl-26.7% 

l-Gfa|iirolivtoB0-l Izttli 

2*CUaroh4pt«iB-l 1:7W8 

8-GUorohapteiie-l l:fiU 

4^UoiohfipteQe-2 1:8|M 

4-Giaoroh6ptenfr<3 1:8881 

<4diloro-5-mftifaylhflieii0-l 8:2781 

4-Oh]onH3-m«thylhexiiie-^ 8:8614 

4-Chl(iro-6-iiiethyUiBieiie-2 8 : 7888 

4-Ghloio-2,4rcliiiMthylpenttt^ 8 : 7788 

3<2iloro-2,4-dimethylii0ELtene-2 8:7888 

4FGhloro-24-diiiiethylpenteii9-2 8:8618 

CiHiiCli M.W.« 169.1 Cl»41.9% 

1.1- IMehloroheptBiie 8 : SIM 

l,2Jdioh]oroheptBne 8:8tt8 

l,7-DicUorohq)tane 8 : 8688 

2 . 2 - Di<]liloroheptane 8 : 8686 

4i4-Dicfaloroheptaiifl 8:8681 


4,6>-l>iofalon>-2, Z-dimethylpeiitaae 8 ; 8118 

2»4«DicUDro-2,44liinethylpentaiie 8:8688 
3,8>Diiihloio-2,4Hlimethyli)enbaae 8 ; 7818 

l>Diehloro^,3-dimethylpeiitBiiB 8:8688 

CtHuD' M.W.-134.7 a-26.d% 


l^diloioheptBiifl 8:8888 

2 -GhlQrohftptane 8:8688 

S-Chlorohoptane 8:8168 

4<Ohloroheptaiifi l:8W 

2-C3doro-8-mathylheiaii8 1:7868 

8-Chloro-2-in0thylh6zui8 8:7188 

l.Chlofo.84iMtliylh0i6ii8 8:8188 

2^^iloro-8-ii]0thyUi0Xu» 8:8186 

8-C!Uoifo-3-inBthyUieuii» 8:7881 

6t4jhlonH8-iii0tlQrlhBXUi9 8:8618 

8«Ch]orii-3-athylpentaiifi 8t8IS8 

3<C%lovo*3-etliylpeDtaDO 8:8888 


4i4!UQR^7Minw(hy^^ 

isaill 

843|8oko*2,8*diBMitl:9lp^^ 

H^cvo-8,3H]iiiiBthj4imtm 

8JGldOKH2,SH|llM^ 

iii 

2-Clilopc>-2,4-^Tin>ithylpeiiUin 

8:7fil 

8*GblofO-2,2(3-triiii0^ 

I}4ii8 

C| GROUP 


CiHiCl M.W.- 136.6 

tf-OUorophenyUcsetyleiie 

D-Chloro^enylaoetylena 

iiiFGhlfirophBnyiBostyleiiB 

p-Chlon^henyUoety]fliiB 

CL«28.1% 

8iM84 

8:Mf7 

8:iM8 

8;8II8 

C 1 H 7 CI M.W. ^138.6 

a-Chlorovinylbeiiiuie 

/9-ChliirofaiiiylbenMiie 

GI-28.6% 

t:871i 

8:8717 

CiHidi M.W.el7M 

BtytBot diohloride 

Gl«40.57p 

a:8l8i 

o-Xylyflene (di) chloride 
m-Xylylena (di) chloride 
p-Xylylme (di)fiihloride 

8:1888 

8:8818 

8;fM 

CAa MW.-14O.0 

5- Chlorfwl.Z-dimethylbeiiieiiB 

6- CUoro-l,2-diiiiBthylbeiiMiie 

0-26.2% 

8:8888 

1:8878 

2-Chloro-l ,3-diiiiethylbeiieeiiB 

4- Chloro-l ,3-dimethylbeneBiiB 

5- Chliiro-l .S-dimethylbeuBDe 

8:8888 

8:8868 

2-Chloro-l,6-dimethy]l)eiii8iie 

8:8888 

2-Ghlfiroothylbeiuene 

4-GhloroethylbeiiienB 

8:8818 

8:8178 

3- Methylbeiisyl (o-xylyl) 
iddoride 

S-Metbylbeiuyl (m-zylyl) 

4- MBthylbeniyl (p-xylyl) 
chloride 

a-QiloroetfaylbeiiienB 

/S-Chloroethylbeuene 

8:8718 

8:8M 

8:8888 

8:8887 

1:8711 

CiHuCli M.W.-179.1 C1-3B.B% 

2,6-DidilQn-2,5-diiiirtbyUiayna-8 l;NM 

C«H(iCl M.W.o< 144.6 

3-ChlorcH)ctBdume-l,3 

a-ai6% 

118888 

l-ChlonHictyne-l 

l-Ch] 0 KKictyiifr >2 

8:1818 

8:IBtt 

3^€hlfRiH^mBlJiyUi8|ityiift4 

8fB8|8 



im 


EMPIRICAL FORMULA INDEX 


GAiGl M.W.-146.7 a-24.2% 

a-CUoriHioteM-l B:Mi 

3- ClilonH»fltm-l B:IUB 

MUonHMfeaii»-2 t:8Mi 

MUnnwiofcfine-B l:UM 

4- Chloro-ofitanB-4 l:8M 

4^hliiro-6-metiiylheptene-l I : SMB 

6-ChlDro-2*xnBthylliepteiie-2 l.'IBM 

4-ChlorD4-inethylheptene-2 I : MM 

4^hloro-&<methylhopteDe-2 l:MM 

5^hloni-4-inBt]iyUispt€iii0~3 l:SBM 

4-Gliloro-2,5-diiii€thyUi0ZBn6-2 I : NM 

4-Chloro-fli6-di]nBthylh«6ne-2 I : MSS 

2-Gliloio-2,5-dimBthyUiBSBnB-^ S:MX9 

1- GhlQiro-4-6ChyihBi0nB-3 1 ! MIB 

2- Glilon>^3-ethyl-3-inethyl- 

panteDP-l I:B11S 

CiHiiCla M.W.> 183.1 01:^38.7% 

liO-DichlariMietuiB S:MIB 

IJ-Diohloro-oetane l:M8S 

l,gpDiohloro-octaiie S : 8BM 

2,2-Diflhliiro-octBnB l:M7i 

4- GUoriH3-(chloroniBthyl)h6ptane S : MM 

2,5-Diehlori>»2,6-diiiiethylliBSB]i6 S ; IBM 

3.4- DiehlonH3,4-dimotliylfaBXBne S:6B1B 

3.5- Dia]iliirQ-2,2,4-trimBthylpentanB 3 : BBSS 

CiHitCI M.W.» 148.7 Cl « 23.9% 

1- Chloro-ootBJiB S : BBM 

5- CUorD-octanB 3 : U7B 

4- Chloro-oBtaDB 1 : MU 

2- Cbliiro-2-inethylheptanB S : BIM 

IM3hlon>-2-methylheptaiiB 3:BS4t 

5- Chloro-S-mBthylheptBiiB I : Bfi44 

S-CChlflromethyDliBptBiM I : BS7B 

S-Ghloro^metJiylhBptaiie S:BSU 

4-Cbloio-4-mBthylhBptaaB I : IBIS 

1- Chloro-S-athylhoxaiiB S! iMS 

2CUoni-3-0thylbflunB S:8ni 

8-Chlc»6-2,3-dimeUiylbeianB S:MU 

2- Cliloro-2,6-dimBt]iyUiaian6 S : BBBB 


2^Uoro-3,4^diiD«tlvlbfluiie l:NBB 

4-(GliloroiiMtbyl)‘'3'mBtbylhmnB liMN 

8-CUon>-3-«tliyl-2-]nBtibyl^ SsMH 

4-CUQro-2,2,4-tKiiiiatli3flpentaiw 

t:SUI 

l-Chlofo-2,2,3,3-tetramefihyl- 

butaiiB 

l:INB 

Cl GROUP 


CiHiGl M.W.» 152.6 

1- Chloro-l-phBnylpropaiiB-l 

2- Chloro-l-phenylpropene-l 
d-Cliliiro-l-piienylpropfiiie-1 

Cla23.2% 

1:IN4 

l.'NM 

Iritis 

l-Chloro-X-phenyipropBoe-l 

l;S74S 

1- ChlDrD-S-phanylpropBDB-l 

2- Chloro-3-phaiiylpropenB-l 

1:8717 

l:NI8 

C9H11CI M.W.- 154.6 

y-Phanyl-i^-propyl ohloridB 

Cls>22.9% 

1:6777 

4-Chloro>iBoprDpylbBiiiBne 

o-ClilDro-iBopropyibeiUBnB 

3:B7U 

I:N1B 

2-Ch]oro-l,3,5-trimBtliylbeniBiie 

l:67U 

CjHiiCl M.W.- 158.7 

2<OhlQri>-&<mBtliyl>5-mBthyl- 
eneheptene-2 

Cl-22.4% 

l;N14 

1- Ghlorononyiie-l 

2- Chloro-2-methyloctyii0-3 

8:M18 

l:MSS 

C9H17CI M.W.- 160.7 

4-ChlorcH7-inBtliylDCtenB-2 

Cl-22.1% 

l;NX6 

5-Chlorf>4-methylootene-3 

SIMM 

4-Chloro-3,6-diniethylhBpt0ne-2 

Irflll 

CflHiaCli M.W.» 197.1 

1,2-DichlorDQOiiaue 

1,9-DicblorDnouano 

Cl =36.0% 

3:102 

l:HM 

2,6-Diehlon>-2,6-di]iiBthylliBptanB l:MBB 

C1H11CI M.W.- 162.7 

1- ChlorouDnane 

2- ChlorononaDe 

3- Ghlonmonane 

5-ChloronoiiBiie 

C1=21.|B% 

S:S71I 

SrBMB 

3:108 

3:Mli 

8-GlJorD-3-iiiBtJiylootBiie 

B:MII 

4^Ghliir(H4-mBthyloota&e 

IrllM 

34]3ilikrD^3-ethylheptaaB 

SrNM 

4-Chliiio-4-etbylhBptBiie 

l:MI8 



BMPiBim imidnnA index m 


3«C3doiO-2rd-<)SlIl6t]l^^ 

l:IIM 

6-Ghlorc>4. 5-diiiiatliyUMptue 

t:Nn 

3-CUioro-2,2,3-tTimBthylhexaQe 

l:MM 

3*Cfalaro>2,2-dimethyl-3- 

Othylpeatane 

l:NH 

Cio GROUP 


GfACli M.W.:«231.5 

1.2.3- TrichliiroiiBphthalene 

1 .2.4- TriDhlDronaphtliBlene 

1 .2.5- TnDhloronaphthBleiie 

1.2, d-TiiohloronaphthBlene 

1 ^,7-Triohlonmap>i thalene 

1 .2, H-TrichliironaphthalBno 

Q 

iiiiSil 

1 .3.5- TrichloronaphthBlflnB 

1 .3.6- TricliloronaphthaLenB 

1.3.7- Trichloronap)ithBlene 

1.3.8- TrichliironBphthBlBne 

3:8113 

3:infi 

l:84M 

8:2421 

1.4.5- TrichlDronaphtihaleue 

1.4.6- Triohloronaphtiialene 

a:48Ui 

8:1428 

2.3.5- TrichlorDnaphthaleD6 

2.3.6- Triohioroiiaphthalen6 

8:3848 

8:2448 

CioHiClj M.W.=197.1 

l,!^Dicliloronaphihalone 

1.3- Dic)iloroiiaphibal6nB 

1.4- Diuhloroiiaphthal6ue 
liS-DichloronaphthoIene 
liG-DichlorDuaphthaleue 

1 ,7-DicbloroiiaphthalenB 
l,&-DicblDronaphthaleno 

0 

iifiliii 

2,3-DicliloroiiaphthBlenB 

2.6- Dichloroiiuphthalene 

2.7- Divhloroiiaphthaleiio 

8:8648 

8:4448 

3:8448 

C10H7CI M.W. ^102.0 

1- Chlaronaphthalene 

2- ChlDroiuiphlihalBiie 

01=21.8% 

8;487B 

8:1288 

CioHbCIi M.W. =270.0 

Naphthalene tetrachloride 
Tebrachloroietralin 

01=52.5% 

3:4758 

8:4788 

CioHiiCl M.W. = 168.7 

2,3,6-Trimeihylbensyl chloride 

2.4.5- Truitcthylbeiuiyl chloride 

2.4.6- TriiDetfaylbenByl chloride 

01=21.0% 

8:8781 

8:8782 

8:8878 

2-ChlonH]^QymenB 

S-Chloro-p-cymene 

8:6778 

8:8778 

4-lBoprapylbenjyI chloride 

8:8788 

/^CUoro-ter-butyLbeniBne 

8:8788 


CnHira M.W.^172.7 

8<aiha^.methyliionyxi^ 

Gl=a0.5% 

CiiHhCI M.W.=174.7 

5^hlorodeoene-8 

C1=2D.3% 

8:4711 

4-Chlaro-3,7-riimBtliyloeteiie^ 

8;i7U 

4-Chlimh3,4-diethylbBxeae-2 

8:4718 

CuHaClt M.W.=211.2 

li lO-DichlorodeouiB 

C1=3S.6% 

8:8788 

2,7-DiGhloro-2,7H]imeihyloGiBne 


3,4-DiGhloro-3,4-diethylhexBne 

1:4714 

CioHaiCl M.W. = 176.7 

l-ChlorodecBiie 

Gl=20.1% 

8:8788 

4-Chloro^-methylnonane 

8:4784 

S-Cldoro-S-melliylnouBiLe 

8:4711 

3-Ohloro-3-etliyloBtanB 

8:4714 

4-ChlorD-4-ethylDotane 

8:4788 

3-Chloro-2,3-dimethy]octaiiB 

8:4788 

8-Chloro-2,0-di]nBthylDotiiiie 

8:4744 

4-ChlDro-4-*i-propylheptane 

8:47a 

4-ChlQrO'2,4,6-triiueihylheptBne 

8:4744 

Cn GROUP 


Cj,H,Cl M.W.=176.6 

1- CChlorcunethyllnaphthalene 

2- iOhlorouietbyl)naphthB]ene 

Cl-20.1% 

8:88N 

8:4747 

CiiHbCI M.W\= 130.8 

l-Cldoroundeoane 

01=13.6% 

8:8818 

Cu GROUP 


CuHbCIi M.W.=223.1 

2, 2'-DiDldQrobiphenyl 
2,3-DiohlorobipheQyl 
2,4'-DiBhlorobiphenyl 
2,5-DichlorobiphBnyI 

a=3i.8% 

8:1888 

8:4814 

8:8474 

8:8664 

3 ,3'-DiohloTobiphenyl 

3 i4-Dichiorobiphonyl 

3, 5-DiohlorobiphBnyl 

1:8146 

8:6686 

8:8116 

4,4'*DichlorobipbBnyl 

8:4864 

CuHiCl M.W.= 188.7 

2-Chlorobiphenyl 
8-CblorobipheDyl 
4-GhlarobipheD^ 

ci-i8.a% 

8:6461 

8;8ia 

l:14U 



mffiRKUL mMtTU mm. 


CvB^ M.W.-204.8 

Gl-17,8% 

IrCUwododaoa&e 

1:68]8 

Cii GROUP 


CuBioCli M.W. -237.1 

Gl-28.9% 

BeniDphBnone diohloride 

1:8886 

4,4'JRQiUorodipliBiiyljiwtluuia 

5:1857 

CiiHuO M.W.-202.7 

Cl- 17.5% 

Banfohydiyl ohlnrldB 

8:8888 

CiiHnCl M.W. -218.8 

a- 16 . 2 % 

l-CbbratrideOBna 

1:8658 

Ci4 GROUP 


CmHiCIi M.W. -247.1 

Cl-28.7% 

SilO-DiohloraanthraoBnB 

5:4816 

QuHiCU M.W. -318.0 

1. l-I>iidiloro-2-(B-(ddorophenyl)- 

Cl-44.6% 

2-(p-ohliirophiBnyl) Bthylana 

1:18850 

1 , l-DiGhloro-2'(yn^chlorciphanyl)- 


2-Cp-chlciroph8iiyl)BtliylenB 

I:I8U 

1 , l-l>ii!hloro-2,2-bif-(p-ahloro- 


ph6iiyl]othyleiie 

8:8418 

CiiHiai M.W.-3S8.0 

1, l,l,2-TetrBi!ihloro-2, 2-bt^ 
(p-«Uorophenyl) ethano 

a-54.7% 

8:8477 

CiACli M.W. -283.6 

CJ-37.5% 

l-Chloi'0-2,2-6w- ^T-cUorophBDylJ 

- 

ethylene 

8:1110 

C 14 H 1 CI 1 M.W.- 354.5 

Cl-50.0% 

■■oy-DDT*' 

8:8886 

“ey-DDT" 

8:1688 

■•in,p'-DDT" 

8:8687 

“py^DDT" (ordmaiyDDT) 

8:88W 

CiiHidGli M.W.-249.i 

Cl-28.5% 

1,1-Di chbro-2,2-dipheny]ebhyleiiD 8 : 1888 

1, l-Di-Cp-chlorophenyl) ethylene 

8:8475 

eti-l,2-Dioliloro-l,2- 


diphenylethylene 
(rotM-l ,2-Diehlciro-l ,2- 

8:1888 

diphenylethyleoB 

8:4818 

CmNuCU M.W. -320.1 

Cl-44.3% 


l,lk2|2-TetrMUoio4> 

diphsoylethub 

lil-0>iidi]iQro^o*«Uo^^ 

Bthm l:IM 

pbenyUetluiia IMN 

CtiHuCli M.W.-2B5.6 Gl-37.2% 

l,l,l-l>jchloro-2,2^p]wnyldthBne tiUll 

Ci«Hi,ai M.W.-251^ Cl ^28.2% 


1.1- D^(p-olklori>ph6iiyl)athaiie 1:1115 

1.1- ]>iAloro-2,2KUphBnylothane l&lNi 

d,M,2-Didiloro-l 

diphfinylethane 8:lfl| 

iiM»»-l,2-DiQhlorD-l,2- 
diphenylathHOe S:4854 

CmHuCI M.W.»218.7 a«11.7% 

1.1- DiphBiiylethyl idiloridtt liMS 

2.2- Diphenyl6thyl ehloride 1:1871 

CiJTiiCl M.W.»232.8 a-il5.2% 

l-ChlorotfitriulDGBnB 1 : 1674 

Cii GROUP 

CiiHuCl M.W.»246.Q Cl»14.4% 

l-ChloropentadecHne I'.Ml 

Cit GROUP 

CiaHaCI M.W.-200.0 a«ia.6% 

iJciilorohexadecatio t:lil5 

Ci7 GROUP 

CitHuCI M.W.»274.9 a- 12.9% 
l-ChlorohBptRdecBiie I;!!!! 

CiH GROUP 

CiiHirCl M.W.-2B8.9 Cl- 12.3% 

l-ChloriMictadBcanD 8:88U 

C,B GROUP 

CipHiiCl M,W.-278.6 Cl-12.7% 

TriphenylDhloromethanB 8:1418 


C2D GROUP 

CioHuCl M.W.-290.8 Gl-12.2% 

l-Ch]Qro-l,2,2-triplienyletiiylBnB 1:1518 


D. COMPOUroS CONTAINING ONLY CARBON, HYDROGEN, OXYGEN. AND 

CHLORINE 


Cs GROUP 

GiHOCIi M.W.- 147.4 Cl-72.2% 

TriiddaroauBtaldehyde (ohloral) I; 5818 

Diehkmiaoe^l idilorida 1:5888 

GiHOA M.W.-16a.4 a-05.1% 

lyiehloroaoBtio ufd I;11I8 


Diohloromethyl ohloroformate 

l;au 

CiHiOCli M.W.- 112.9 

a-e2.g% 

DiobloroaoetBldehyde 

HUM 

ChlonMkoety] ehloride 

•:BW 

G^iOiCli M.W. -128.0 

a>55.0% 

DiohloroaoeUe neid 

•iMM 



BWIBIOAL fmmjk OffiKX 


m 


CldomstM 

itim 

CAOa M.W.-76.5 

CUoipwdialdeMe 

Gl«46.2% 

9:7119 

JkoB^ ddoride 

l:7itf 

CWUOCai M.W.-149.4 

2,2|2-TrielilofoethBiuiM 

C1b71.2% 

9:1776 

aSiOtCl M.W-94.6 

ChAoroafletie add 

a-37.6% 

1:1176 

Methyl chlorofonnata 

9:6176 

CiHiOiGh M.W.- 166.4 

Gho^ hydrate 

01-64.3% 

9;19M 

OAOCli M.W.»115.0 

2i2-Diohloni8thand-l 

Cl-81.7% 

1:6746 

Hpin.-Dlohlonidimethyl ether 

9:6146 

CbHAGli M.W. « 131.0 

Diohioroaoetalddiyde hydrate 

a-54.2% 

9:1986 

CiHiOGl M.W.-80.6 

Ethylene chlorohydrin 

Cl-44.0% 

1:6669 

Chloromethyl methyl ether 

9:7186 

Ethyl hypochlorite 

8:79n 

Cs GROUP 

CiHOCli M.W.«230.3 

PentachloroaQetone 

Cl-77.0% 

8:92N 

CiHOiCl M.W.- 104.5 

Chloropropiob'c add 

a-33.9% 

9:1986 

CiHOiCli M.W. « 176.4 

a,i9f/l-TrichlorOBorylio add 

C1»0O.6% 

9:18N 

GiHOiGli M.W -246.3 

PMtaohloropropiiinir add 

gi , 

Cl -72.0% 

8:48N 

CiHiOGU M.W.«: 195.9 

8ym.-TetradilDroaoetone 

ttiuiym.-Tetraohloroaoetone 

Cl =72.4% 

l:NN 

6:6W6 

CAChCli M.W.-141.D 

ajd-Diohloroacrylio edd 

Cl-50.3% 

9:9N6 

did-Dichloroaorylio add 

9:1876 

Melooyl (di)flhlorlde 

9:I9N 

a,a3^TetrMhlarD|n«|riaiii« Mid 1:1811 

Cy^OCI M.W.-M.5 

ahCUoroMmUn 

AaoMOMd* 

Cl-39.2% 

1:1181 

9:7168 


cnoot 

oitaJ-TridU^pfopfon^^ I:U«v 

i^HN 

aftV,r-TriaU<iroMs«lioiie JtlNT 

a,ttJ>ioUoro|)ro|iiw^ ddorid* 1:1179 

ttf^'Diahlon^roiijoiiyl ohioride itiHI 

^i^Oiohloropropioiiyl ddoride I:liil4 


3,8,8-IViahlfiro-1.2-«poiyprQpuiB 9;llli 


CiH^l M.W.- 106.6 am3U% 

«»-Ghbn»ijiyUo Aeid 1:1111 

jS-CfaloroBoiylic Mid t:M0 

CAQiCIt M.W.-177.4 Ql»W3l% 

cK,a,^Trioh]oropropioiiio idd 9:1976 

Mfthyl triohloroiioeUtB 1:4619 

CiHiOGli M.W.-127.0 a-66.9% 

a,d^-l>iolllorDpropionaldBhyd6 
aj9.Dieh)iiroi>ropionBldab^ l:l|H 

«pin.-DiohloroftoetoaB i:fM 

iifiayin.-DiohloroaoBtoiiB 1 s tM99 

ohCUoropn^nonyl bhloride 9:Mi 

d-Chloropropioiiyl ohioride I : UN 

CbHiOCU M.W.« 197.9 CI-o7l.r% 

l,l,l,3-Tetnii!hloropropanol-2 i;99li 

l,l,3,a-TetraohlDropropBiiol-2 9:6917 

GiHiOkCl, M.W.- 143.0 a-49.6% 

OfOr-DichlDropropionio acid 9:1111 

ajl-Dichloropropioiiic add 9;16tt 

(9,9>DioliJoropropionio acid 9; UN 

Methyl dichloroacetate 9:iW 

d^Uiloroethyi chloroformate 9:67M 

CiHiOCl M.W.«02.6 a«8B.a% 
^^ChbroBllyl aloohol 9:6116 

y-Chloroallyl alcohol l:48N 

i»4?hloropropMiialdehyde 9 ; NN 

/7-GhloropropionBldeliyde 1 : 6679 

ChloroBcetoiiB 9:6196 


Flropioiiyl chloride 9:7IN 

3^orO'l,2-epoxypropBn0 
(Epiohlorohydrin) 6:6IN 

GvHiOdi M.W. »» 163.4 a«6i6% 

l,l,l-TriQhlfirDpropBaol-2 9;i9l9 

CAQiGl M.W.-10B.6 

ChCUoropropieDio add 9:9196 

d-Ghloropropionic add l:9M9 



EMFIBICAL FORMmiA INDEX 


1S?D 


MetboxyaoBtyl dhloride 

S:«6 

Qhlorometbyl acetate 
i^loroBoeiBte 

Ethyl chlorofannate 

l;58il 

1:6585 

8:7115 

GiHiOCli M.W.» 129.0 

2.3- DichloropropBnol-l 
l,l-DichloiopTopBnQl-2 

1 .3- Diohloropropanol-2 

Gl-65.0% 

iiMii 

1:5755 

1:5185 

CiHTOa M.W.-04.6 

2- ChloToprQpaDDl-l 

3 - CUoropTopanol-l 
l-ChloTopropBDol-2 

Cl«37.5% 

1:7917 

1:8185 

1:7757 

Chloiometliyl etli^l other 

8:7195 

o-CShloroeihyl methyl ether 
/S-Chloroethyl methyl ether 

3:7159 

1:7195 

CiH70»C1 M.W.=110.B 

3^hlotoprDpBiiediol-l,2 

S^hloropropeiiedifil-l.S 

Cl=32.1% 

1:9818 

3:8911 

C 4 GROUP 
CiHOiCli M.W.-187.4 

ChlorofumaryJ (di) chloride 
ChloromelByl (di) chloride 

01*56.8% 

1:0195 

1:9158 

CiHOiCl M.W.= 132.5 

Chlornmaleic ecid anhydride 

Cl*26.8% 

8:9281 

C^HiOOi M.W.=340.8 a-81.1% 

a,a',j8,0,0,^',^'j)'-Oi!tachlaradietlvl 
etbv liMW 

M.W.» 163.0 
Fumaiyl (di) chloride 

Cl*46.4% 

3:6875 

CiHjOaCU M.W.* 223.0 Cl* 63.3% 

d,I-a,a -Dichloroauocinyl (di) chloride 1:1315 
meao-a, a -Diehl oroBUccinyl 
(di)chloridB 1:9187 

CfHsOiCli M.W.* 230.0 

Dichloroaeetic add anhydride 

Cl*59.2% 

8:5519 

C 4 H 1 O 4 CI 1 M.W.-IK5.0 

DicUoromaleic acid 

Cl* 38.3% 

1:8985 

C 4 H 1 O 4 CI M.W.- 160.5 

CUorafumaric acid 
Chloromaleic acid 

Cl = 23.6% 

8:5851 

1:1511 

CiHiQiCIi M.W.- 155.0 

Sucdnyl (di) chloride 

Cl*45.7% 

1;C8I9 

T-ChloroaoetoaoBtyl chloride 

1:9188 

C4lI<QiCl4 M.W.» 225.0 

3 ^hloroethyl trichloroaoetate 

01*62.8% 

1:9619 


OACHCli M.W.- 171.0 

Gl«41.6% 

Diidycoloyl dichloride 

1:9999 

Chloroaootie acid anhydride 

1:9791 

C4H404Cla M.W.* 187.0 

(3*37.9% 

d.i,a,ii'-Dichloroauoeinic acid 

|:^7U 

iiieio,a,aE -DichloroBuodnio add 

1:5999 

C 4 aOCI M.W.* 104.6 

01**33.9% 

a^hlorocrotonaldehyde 

1:8117 

a-Croionoyl chloride 

1:7191 

C4HiOC1i M.W.* 176.5 

01*60.6% 

a,oe,j5-Trichloiio-n-butyraldehyde 

1:5919 

a,a!,y-Trichloio-n-butyraldehyde 

1:9995 

GiHiQiCl M.W.* 120.5 

01*20.4% 

a>ChlorocrotoniB add 

1:1799 

tt-ChloroieocrQtDnie add 

l:19U 

|!i-ChlDrocroionic add 

l;M5 

/9-Chlorouiocrotiinic add 

9:1199 

7 -ChlorocrotoiiiL' add 

9:1179 

Acetoacotyl chloride 

8:9998 

Methyl a-chlnroacrylate 

1:1991 

Allyl cliloroformnte 

8:7587 

Isopropenyl chlorofonnate 

1:7858 

CiHiOaClj M.W.* 101.5 

01*55.6% 

a,iK,| 8 -Trichlor[Hn-butyrie add 

1:1189 

a,a,Y-Trichli)ro-nr-butyric add 
a,^,ii-Trichloro-nrbutyrio add 

3:1611 

3:1915 

7 , 7 , 7 -Triohloro-?i 4 )utyric add 

1:1199 

Ethyl trichloroBcetate 

8:5159 

CiHACl M.W.* 136.6 

01*26.0% 

Ethoxalyl chloride 

1:5916 

Carbomethoxyacptyl rlilorido 

1:I99B-A 

CiHsOiCU M.W.*207.5 

/9-HydroxyeLhyl triohloro- 

01*51.3% 

acetate 

1:9999 

CiHsOCl, M.W.* 141.0 

01*60.3% 

oc-Cbloro-rk-butyryl chloride 

1:6679 

^-ChlorcK^butyryl chloride 

1:1199 

7 Chloro-n-butyr^ chloride 

1:5979 

cE-Chloroiflobutyryl chloride 

1:5886 

/S-Chloroisobutyiyl chloride 

1:1191 

a,(^Dich]onHnrbutyrBldehyde 

1:1191 

l,3-DichlfirobutBHone-2 

l:59H 

ajS-Dichloroviiiyl ethyl ether 

l!5M 

CiHbOiCIi M.W.* 167.0 

a,/ 9 -Dich]oriHi-butyrio aoid 

a*45.2% 

ffigh-iriBlting UOffleT 

1:1911 

Low-melting isomer 

9:1175 



EMFIBIOAL KBIMDLA INDEX 


isn 

2,MXehlondiciunB-lti tsIMI Methyl aHiUoH 9 i«|iioB«to 1:1119 

Mithjd S-flhloronrttiiiBute I;|M 


/HSiloroetfayl cUoroaortite 


Ethyl difihloroaiietBte 

l:iBW 

Methyl HijNiohloriqDrQpioBBte 
^jOhloro-n-pjropyl ehloro- 


fotinate 

S:lil0 

CAOkCli M.W.- 173.0 

d,^nchloro-a-hydroxy-4BCH 

Cl:«41.0% 

butyric acid 

^,|S-Diiddoro-a-hydniiy-ifio- 

S:U4S 

butyrio acid 

s-.sw 

^-l^droiyethyl dichloroaoetate 

S:ill7 

C 4 H 7 OCI M.W.» 106.0 

Cl =33.3% 

2-ChlorDbuteii-2-ol-l 

3:8Mi 

3 -Chlorobutcn-2-ol-l 

IrMTt 

4K]hlorobuten-3rol-l 

8:1114 

2-GhlorobutGfli-3-Ql-l 

8:8118 

l-GhlQrobut6n-3-ol-2 

8:8118 

3-ChlciiobuteD-3-cil-2 

8:8118 

0-ChlorD-2-metbylpropen-2-ol-l 

3:884i 

a-ChlortMi^butyraldchyde 

8:8188 

^-ChlortMi-buiyruldcliyde 

8:8118 

y-ChltUNhn-butyTalde)iyde 

8:8111 

a-ChloroisobutyTaldcliyde 

8:7818 

^-Ghloroieobutyraldehyde 

8:8118 

l-GhlQrobutannno-2 

1:8818 

3-Ohlorobulaii0]ie-2 

8:7886 

4-Chlorobutanoue-2 

8:7848 

n^Biityryl chloride 

8:7878 

Isobutyryl chloride 

8:7878 

3-Chl oro-2-inetJiyl-l ,2- 


epQxyprupaiie 

8:7887 

j9-Chlorocthyl ^nnyl ether 

8:7484 

C^HtOCI, M.W.= 177.fi 

Cl»59.9% 

2,2,3-Trichlorobutanol-l 

8:1888 

1, 1 1 l-TriGhLorobutanDl-2 

1, l,l-Trichloro-2-mBihyl- 

3:8868 

propaiiol-2 

8:8888 

C 4 H 7 O 1 GI M.W. = 123.6 

Cl=28.9% 

o-Ghloro-n-butyric add 

8:8181 

/}-Chloro-nF>butyric acid 

8:8888 

7 -Chloio-n-butyric acid 

8:8888 

ot-ChlaroiBobutyric add 

8:8888 

^hloniuobutyrio add 

8:8188 

Ethoxyaoetyl diloride 

8:7748 

(frCfaloroethyl acetate 

8:7888 

j^Oiloroethyl aoetate 

8:8788 

Ethyl ehloroaoetate 

8:8718 


nxPtopyl ehlnroformate 

8:1848 

&ipropyl ddoraformate 

8:7ili 

GiErChOj MW. -103.5 

a- 55.0% 

Chloral etfaylalooholate 

8;i8li 

a,a^lViohlDrD^bu1yp- 
aldehyde hydrate 

8sl|i8 

C 1 H 7 O 1 CI M.W.- 138.0 

Cl-26.0% 

^-Hyd^ycthyl ehloroaoetate 

8;flBI 

^-Methoxyetl^l chloroformate 

8:8148 

CAOCli M.W.- 143.0 

Gl-49.0% 

1 ,3-Diohl[irobutanDl-2 

1:8145 

1, l-Didiloro-2-]iiethylpropaiiol-2 

8:8778 

1 1 3-DichlDn>‘2-inBthylprop anoi'^2 

8:8877 

ftitc'-lKchlorodiethyl ether 

l:1W 

a,^DiohlDrodiBthyl ether 

8:8848 

a,j9'-Diohlorodiethyl ether 
/9,jS'-DiDhloiodi6thyl ether 

8:8188 

8:8188 

CiHiOsCh M.W.- 169.0 

Gl-44.0% 

DictdoroacetHldehyde ethyl 
alcoholate 

8:8818 

CAOGl M.W.- 106.0 

Cl-32.7% 

2-CUorobutBiioL-‘l 

itilii 

O-Ohlorobutand-l 

1:8116 

4-ChlorobutBiiol-l 

8!8t78 

l-ChlorobutBDol-2 

8:88K 

3-ChlorDbutanol-2 

8:8818 

d,l-ArB(H3-(yhlorobutBnol-2 

8:8888 

d,l-ery^o-3-rhlorobutanol-2 

8:6881 

4r€hlorobutanol-2 

8:8176 

2-Chloro-2-inothylpropanol*l 

8:7881 

3-Chloro-2-methylprQpB]iol-l 

8:1188 

l-ChlorD-2-methylpropaiiol-2 

8:7788 

tci^Butyl hypoddorite 

8:7188 

OE-Chloroethyl ethyl other 

8:7888 

^-Ghloroethyl ethyl ether 

8:7488 

CiHpOjCl M.W.-124.6 

Cl =28.8% 

2-(/9-Cliloroethoxy) ethanol-l 

8:8188 

3-Chloro-2-methylpropauediDl-l,S 

! 8:8118 

Cb group 

CiHiOiCIb M.W.-322.8 

a>6S.9% 

Ghloralide 

•:HU 

CAOkCl M.W.= 130.6 

a>27.2% 

Furoyl chloride 

«:BiU 

CiHiOiCli M.W.- 100.0 

a-42.0% 

Glutaiyl (di) chloride 

«;«IM 

GtHrOGl M.W.-11B.0 

a-2B.9% 

Tiglyl chloride 

•:fM 
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GiBrOuCa M.W.- 184.6 

a*2eA% 

Ethyl MhloroBoiylate 

IMM 

Mflthyl o^ohloroerotwata 

1:5871 

Methyl ^^ddoroerotonate 

1:IIAA 

Meth^ ^-ehloroiaoerotonate 

1:8M 

ChEiOtCla M,W.*206A 

a-6U% 

n-Awp^ tiiflhloroaoetate 

1:1115 

leofirqpyl triohioroaoetate 

1:1175 

GiHiChCl M.W.- 150.6 

a*23.5% 

Carbethmyacetyl chloride 

l-.llAi 

8-(Carbometh{izy)pr0pioDyl chloride 1:9147 

CtHTOiCli M.W.*221.6 

€1*48.0% 

^Metbo^ethyl triehloroaoetate 

1:IM 

CiHiOCls M.W.* 156.0 

€1-45.7% 

tt-ChloKMv-valeryl chloride 

1:5811 

T^hloro-^valeiyi chloride 

1:IM 

Mhldro-fir-veleiyl chloride 

1:IM4 

o-Chloro-o-methyl-r^butyiyl 


chloride 

1:5171 

o-€hloro-^-methyl-4i*butyxyl 


chLoride 

1:8144 

Chloropivelyl ohloride 

8:IM 

CtHA€l| M.W.* 171.0 

Cl-41.5% 

8,y-DichlarcHi-propyl acetate 

1:IM 

8.8'-BichloroiBopropyl acetate 

8:1118 

n-Propyl dicUoFoaoetate 

1:IM 

Iiopropyl dichloroaoetate 

l:5M 

Ethyl a,8-riiehlorapropioiiate 

1:IM 

CiH|0|Cli M.W.* 187.0 

€1*37.9% 

lljp(8-ohloroethyl) carbonate 

9:i7n 

CiBiO€l M.W.- 120.0 

€1*29.4% 

l-Chloropentaiione-2 

3:8117 

3-Chloropentanone-2 

8:7m 

4-Ch]oropentanone-2 

1:8148 

A-Ghloropentanone^ 

1:1117 

l-ChloropentanouB-S 

l:m8 

2-ChlQropentB]ione-3 

1:7811 

l-ChlDio-2-inethylbutBnoDe-3 

l:mi 

3-Chloro-2-methylbutanQne-3 

1:7117 

n-Valeryl ohloride 

1:7718 

a-iMethyl*n*-biityiyl ohloride 

1:7m 

8-Methyl-rhbatyryl chloride 

1:7511 

BiQ-Dimetbylpropionyl chloride 

l:7A58 

Tetrahydro-o-fiirfuiyl ohloride 

1:8151 

C^HACl M.W.- 136.6 

Cl-26.0% 

<e€hloro4Hraleric add 

1:8781 


^^CfalfiiM-TAlajo told l;Mi 

Y^^hlonMi-valflrifi aad IrMI 

MUattHipvalirieMid %iW 

c^<7hkm>^lll6tI]y^4lFbuty rio add I t9tX^ 
a47UorfHS-mBUgrl-fi-but^ add 

Chloropivdio add l:Mdi 

/9-Chloro-n-prapyl aaetate I i Stn 

Y^Ohliinwi^lvopyl acetate l:8tll 

^•Chlorouopropyl acetate liSlM 

fi*>F»Dpyl tdilaroBoetate 1:8M 

Iflopropyl ohioroaoetate 

Ethyl o-oUoropiopionate 1 : 811S 

Ethyl ^-chloropropioDate l:EBM 

Methyl a-chloriMi-butyrate SiBlil 

Methyl ^-chloro-n^butyrate t : MA 

Methyl y-ohloio-n-butyrate 1:811? 

Methyl oHdiloroiBobutyrate 1:7118 

n-Butyl ohbniformate 1;7I0I 

leobu^l ohlorofonnate I ; 7711 


CiHiOiCl M.W.-152.6 Cl«23.2% 

Glyoerol a-ohlorohydrin a'-acetate 1:1775 
Qly oerol o-chloruhydrin ^-acetate 1 : 1517 

Glyoerol ^-ehlorohydrio o-acetate 1 : MAS 


j9-MethozyethyJ ohioroaoetate 1;|185 

^-Etlioxyethyl ohloroformate l:IMI 

CiHiiOCl M.W.« 122.6 €1*28.9% 

6-Chloropentaaol-l 1:1195 

l-Chloropentanol-l 8;8M5 

l-ChloropentBiiol-S 1 : 8511 

1- Chloro-2-niethylbutBaDl-2 1:8176 

3- ChlDro-2-inethylbutatiDl-2 1 : BM 

4- Chloro-2-niethylbutanol-2 1:8115 

2- GhlorD-2-iiiethylbutaQol-2 1:1 m 

a-€hloroethyl n-propyl ether 1:7515 

ter- Amyl hypochlorite 1:1187 

Ce GROUP 

CiHOa M.W.-2e6.4 01-^66.6% 

Pentaohlorgphenol 1:4851 

CgHOtClj M.W. *211.4 Cl-50.3% 

2.3.5- TriQh]orobenioqui]umarl,4 1:4171 

C1H1OCI4 M.W.«2ai.9 €1*61.2% 

1.8.4.5- Tetraohliiropheiud 1:1111 

2.3.4.6- TetraDhlorophenol I ! 

1.3.5.6- Tetraohliiro|di6nol l!lM 
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<:A0iCk M.W.-177.0 

C1«40.15& 

2,$4MndUoeobeiiaoqniiu^ 

S;W6 

S^S^jMiEoirehe^^ 

l:i419 

2,9-33iDhlmbenioqumonA-l^^ 

l:|7il 

CAOka M.W.-a47.0 

Cl>-67.2% 

TntannUoropytocateohol 

1:4836 

MndUonreiorfiindl 

1:4116 

TatneUnrohydraquinoiie 

1:4M1 

GAOA M.W.-209.0 

2»0-Dii^citOp3,6Hlihydnny- 

Gl«33.0% 

benio<[Ui]|one-l,4 

l:4iM 

CAQGla M.W.- 107.6 

Gl»i68.9% 

2t3,4-'Dichliiroi>henol 

1:»86 

2,3,6-lViohloro]ihenol 

1:1I48 

2^r0^IViiihloroiiheiiol 

l:lli8 

2,4,5-Triofalorophenol 

i:]ill 

%4,0->Triohlonq)henol 

1:1171 

3,4,&>Triohliiroiihenol 

1:»86 

CiHACl M.W.- 142.5 

Cl -24.9% 

2-Chlorobeiiioqumone-l|4 

1:1118 

CAOiCli M.W.-213.6 

Gl-49.8% 

3,4,5-TVii^iirocate<diol 

1:1448 

2,4,6-Triohloraraeorcinol 

1:1174 

2jS,5-Triclilorohydroquinone 

1:4861 

CAO 1 CI. M.W.-220.5 

4.5.6- ^Ttii^loropyrogiillol 

3.6.6- Triohloro-2-hydiTny- 

Gl-46.4% 

3:4781 

hydroquinone 

1:4444 

2,4,6-Trifihliirophloro^uoiDol 

l:4ili 

GAOCli M.W.- 168.0 

Cl -43.6% 

2, S-Diohlorophenol 

1:1176 

2,4-DiohlorQphenid 

l;Mi 

2,5>DiGhlorophenol 

3:llif 

O^O-Dicfalorophenol 

1:1686 

Si^Dichlorophenol 

1:1488 

3,5-Diohlorophenol 

1:1878 

CAOidi M.W.^’ 179.0 

Cl-39.6% 

3,6-l)iohliirooatecliol 

1:1181 

4,6-DichloiocatBchi)l 

HKM 

4,6-DiclilonireBoromol 

8:1188 

2,3-Dichli)rohydroquiiione 

1:4118 

2,6-DioblorohydroquinoDe 

1:48N 

2,9-DicfalorQhy droquinone 

1:4888 

GAOCl M.W.- 128.6 

CI-27.6% 

D-Chlnrophenol 

1:6868 

vFiHChlorophenol 

1:8166 

P-Chloro^enol 

1:8476 

CAOsd M.W.» 144.6 

GI-24.5% 

3-C!hIoroeatedhiil 

6:8746 

4-Gldorocateehnl 

1:1478 

O^GblomBoranQl 

8:1M 

Mlhlqroraaonnnol 

8:8188 

S^UorareMrainol 

l:W8 


CiSrOia M.W.*>178.6 Cl-<tlMH( 

DiuMfihjrl «hlorofiim«Kte 
Disietfayl ohloramttlMto 

CAOkOi M.W.-188.0 Cl»38.7% 

ASpyl (dQohloride I^IM 

CAO 4 CI 1 M.W.- 21&0 Q»38.0% 

EM-OB-^diloroethyl) oxalate 

Ethylene glycol hu-(ohloroaoetata) S±i9Xi 

Diinethyl dJ-a,aE'-<UcUDn]BUMini^ 
Dimethyl m«i>-<v,a'-dkhloro- 


BUOOllMte 

1:8848 

CAOCl M.W.- 132.6 

a«20.7% 

l-Chloroeydohesanone-l 

l:i08 

S-Ghlorocyolohexanone-l 

8:8888 

4-Chlorocyclofaexanone-l 

Ii88l4 

CAOiCl 148.6 

Cl«23.9% 

Ethyl a-uhlorocrotonate 

1:8188 

Ethyl d^ohlDroBTotonate 

8:8688 

Ethyl y-chloroerotonate 

8:8862 

Ethyl OE-Dhlorauocrotonate 

8:lii8 

Ethy^ ^-chloroiaoarotonate 

1:1816 

GAOiCli M.W.-219.6 

a-4S.6% 

|6,A^Trichloro-ter^butylai«tato 

8:8168 

Ethyl a,a,^triDhloro^butyrate 

1:8188 

TirButyl trichloroaeetate 

1:8116 

«ac.-Butyl trichlorDaoetate 

1:1171 

Isobutyl trichloroaeetate 

1:8148 

tor-Buiyl triohioroaoetate 

1:8118 

CACbCl M.W.- 164.6 

Cl-21.6% 

y-(CarbomothDsy)-fl^butyryl 


chloride 

1:1178 

Ethyl a-chloroBOetoacetate 

I:«87 

EtM r-cbloroacotoaoetate 

1:8171 

GAOiCl, M.W.-235.5 

Gl-46.2% 

Trichloroparaldehyde 

1:1188 

CAOCl M.W.- 134.6 

Cl-2e.8% 

2^hlorocyolohe]cuiol-l 


liquid etereoisomer (ois) 

8:074 

Solid atereoiBomer (irans) 

8:M71 

4-CUorooyolohezBaol-l 

liMIt 

n^Caproyl chloridB 

1:1188 

is-Methyl-n-valeiyl chloride 

1:8188 

^Metlorl-rt-valen^ ehloride 

1:6181 

r^Methyl-np-valeiyl chloride * 

1:8118 
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EMPIRICAL FORMULA INDEX 


ffiO^DiiaBfehyl-n-butyiyl ohloride 1: Ml 

«,|S*Diraethy]-«-tmtyT 7 l fihloride 1 : 7IIS 

^./S-pimethyl-^i-butafjyl chloride l;V88l 

ohEthyl-^fafutyiyl diloride I: UN 

OiHiiChCl M.W.=160.B a=23.5% 

n-Butyl chlnroaoetate SsBSN 

iflc.-Butyi chlor oacetate I : SIN 

tof-Butyl chloroacetate l:8IN 

laobutyl ohloroacetate l:BI7S 

n-Propyl a-chloropTopionate S:N8i 

Isopropyl o-chlciropropionate S : BIN 

ripFropyl /9-chloropropionate S : SMS 

Isopropyl ^-ohloropropionate I : NS8 

Ethyl o-chloro-n-butyrate i;BN7 

Ethyl /S-ohloro^butyrale S : H7I 

Ethyl 7 -Ghloro-iiFbutyrate S:BN7 

Ethyl tt-ohloroiaobutyrate S:8U7 

Methyl ot-Ghloro^i-valerate 3:SN4 

fi-Amyl ofalorofomiate S:NN 

Isoamyl chloroformate 3:8111 

CjHuOiCl* M.W. =221.6 Cl-48.0% 

Chloral diethylacotal 8:N17 

Chloral n-bu tylalcoholate 8 : NN 

CbHuOiCI M.W.= 182.6 C1=1B.4% 

Diethylene glycol mono- 
(ohloroacetate) 3:INi 

CiHijOCl, M.W.= 171.1 n:=4i.e% 

^.lEI'-Dichloro-di-iv-propy] ether IsNli 

7 , 7 -Dichloro-di-n-propyl ether 8 : 8741 

-Dichloro-di-isopropyl ether S:86N 

CaHiaOsCli M.W.=1»7.1 Cl.=37.9% 

Formaldehyde ^,0'-dichloro- 
iflopropyl ethylaoetal S:NM 

Acetaldehyde hu-C^-chloroethyl) 
acetal I:N1I 

DidddroaoetBldehyde dlethylacetal 8:6110 

Ethylene glycol hu-09-«hloroethyl) 

ether 8:6688 

CiHnOCa M.W.-136.6 Cl»26.0% 

fr^hloroheaenol-l S:NN 

n^utyl o-ohloroethyl ether SiNN 


CgHnOiCl M.W.= 162.6 as»23.2% 

Chloroacetaldehyde diethylacotal 8:8688 


Ct ORODP 

CtHOCIb M.W.=278.4 01-68.7% 

Pontaohlorobenaaldehyde 8:1818 

CtHC^Ik M.W.- 294.4 Cl- 60.2% 

PfiDta^lnrobenioiD add l:N16 

CrHiOcig M.w.-24a.9 a-5a.i% 

2.3.4.6- TBtraGhlorobeiiialdehyde 8 1 8146 

2.3.4.6- TetraehlurQbenialdehyde 8:61N 

213.6.6- TetrachlorobeaialdBhyde 8:67N 

CTHiOkCk M.W.-25B.9 Cl-64.6% 

2.3.4.6- TetrachlorDbonioic acid 1:4716 

CtHbOCI, M.W.=200.5 Cls60.8% 

2,3,-t-TrichlorobBniBldehydB 8 : 8M 

2.3.6- TrichlnrobeuaaldBhyde I ; 16N 

2.3.6- TriclilorobeuaBldeliydo 3;8M7 

2.4.5- TriclilorobeniBldehydB 1:8878 

2,4 .0-Trichlorobenialdehyde 3 : 18N 

3.4.5- TrichlorobeoiBldehyde 3:8446 

CrHiOtCk M.W.-225.4 Gl-47.2% 

2.4.6- Tri chloro^-hydroxy- 

benaeldeliyde 8:86N 

2.3.4- TrirhlorobenEoic acid 1:4816 

2.3.5- 'lVjchlorobeiiiQic acid 3:4486 

2.3.6- TrichlorobeuaDic add 3t48N 

2.4.5- TriohlorobQniQic acid 8:46N 

2.4.6- Trichlorc)beniuiB acid 3:4846 

3.4.6- Trichlorobenioic add 3:4IN 

CTHgOCIx M.W. = 175.0 Cl*-40.5% 

2.3- Dichlorobcnaaldehyde 8:14N 

2.4- DichlorDbenaBldBliy'de S:18N 

2.5- DichlorobciiEa1dch>de 8:1146 

2.6- Di chlorobenaaldehyde 8 : IIN 

3.4- Dichlorobenaaldehy de 8 : 66M 

3.5- Dibhlorobenxaldehyde 8 : 1476 

o-Chlorobenaoyl chloride 1:6846 

m-Chlorobenioyl chloride S:66N 

p-Chlorubenioyl chloride l:68M 

CtHiOjCIi M.W.- 191.0 Cl-37.1% 

3.5- Diciil oro-2-hy droxy- 

benialdehyde S:3N7 

2.4- DiBhloro-3-hydroxy- 

benaaldehyde 1: 4148 

2.6- DichlarcH3-hydnnybeu- 

aldehyde 8:4tN 

4.6- DiGhlon>-3-hydroxybeni- 

aldahyde 8:SNI 

3.5- Dibhloro-4-hydiinybeiu- 

aldehyde t:4iN 
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2.3- I>t6hlonifaiiiioiQ add 1:1111 

2 ^ 44)idikirobsnioic Mid 

2.5- Diohlorobenioie Mid t;IMi 

2.5- DtoUorobaDioio add l;4M 

8.4- DiQhlorobenioio add 

8.6- Didilorobe&idc add I : IMI 


O 7 H 4 O 1 CI 1 M.W.-a07.0 Cl«34.8% 

3,&-Diohlwo-2-hydn]iybenidc add l:4IU 

8t5-DiQhloro*4-liydRayb8iiioio add 8;4M 

OrHiOCl M.W.- 140.6 Gl-25.2% 


o-CfalDTQbeiuiBldBhyde 8: MU 

m^hlorobeiualdehyde 8:MYS 

p-Chlorobenialdehyde 8 : i7M 

Benioyl ohlntidB 8:6M 

CiHbOCI. M.W.»211.5 Cl->50.a% 

2,4,^Triohloro-3-niethylphetiiil 8:M18 

CtHbOiCI M.W.=15fi.5 01*22.7% 

S^hloro^hydrozybenialdehyde 8 : IMO 

4-Chloro-2-hydrcaybeniBidehyde 8: ONI 

6-Cfal[iro-2-hydrozy baniddehy da 8 : 88N 

2-Chlorci-3-liydrozybennlddiyde 8:4I§8 

4-Cbloro-4S-hydraxybeiiiBldBhyda 8:8788 


O-ChlDro^-liydrazyberuiilddiydo 8:8161 

2-GlilorQ-4-hydroxybenaaidehyde 8:4881 
3^1doro-4-hydrozybcniddBliyde 8:4888 


0-Chlorobenidc add 8 : 4188 

m-Clilorobonaoio add 8 : 4888 

p-Ghlorobeuaoic add 8:4848 

o-Hydnixybenioy] ddoride 8:8888 

m-Hydroxyboiiioyl chlorido 8:M4i 

p-Hydrozybenioy] diloride 8:8447 

CtHbOiCI M.W.* 172.6 a*20.6% 

d*Chlon)-2>liy droxybenido add 3 : 4746 

4- Chloro-2-hy droxybonioic acid 8 : 4888 

5- Chliiro-2-hydroxy benadc add 8 ; 4788 

6- Chloni-2-hy droxy beaidc add 8 : 4818 

2-Cliloro-3-liydrQxybeiiidc add 3:4818 

4-Cmoro-3-hydroxybenBolc add 3:4888 

6-Ghloro-3-hydroxybenioic add 8:4788 

2- Chloro-4-hydrozybc3iiioio add 8:4488 

3- Ghli)ro-4-hydrnxybonido add 8:4878 

CjHiOCIt M.W.- 177.0 Cl-40.1% 

4.5- Dieh]oro-2-methylph«nol 8:8818 

4|6-Dichliiro-2-metliylphenol 8 : 1888 

2,4>Dichlor(K3-inethylph0iiol 8:1888 

2.6- DiDh]oro-8*niatbylphnGd 8 : 8188 

4,0-Dicbloro-3-methylphBiiol 8 : 1718 


2 , M ) idibio4Hiii8liliy ^ 

CfHiOa M.W.*14a.6 CLm 2 U% 

3 - CU ( iro - 2 - i&ethylplieiuil 3lW | 

4 - Chloro - 2-initliyMiaiiiol JslM 

54 ^ Uorc >- 24DetbyJpihaiiol 
O - CUoro - O-mathylpliaiiiil 1:1811 

2 - Ghloro - 3 - aMt]iylphenol 1:1188 

4 - Cbloro - 3-niBtliylphaiid 1:1881 

6 <? hloro - 3^ethybdieDd liiM 

2 - Chloro - 4-inBtliylphenbl 1:8818 

3 - Chlon >- 4 - ziietliylph«nol I : 1M 

PhaiiDzymethyl ohlorida 8:1148 

a-CbloroBiiiaole Irllll 

m^hbroaniaale l : M8i 

p-ChlDroaniada 8:8888 

CrHioO^li M . W .* 107.1 0 - 36 . 0 % 

Fimdyl (dOdilnrida 1:1411 

CtHuOCI M . W .* 146.6 0 - 24 . 8 % 

Haxahydrobeiiioyl ohloride 8;8888 

C7 HiiC ) i 0 M . W .- 162.6 0 - 21 . 6 % 

Qydohpxyl chloroformata 8 : 1771 

CrHiiOK ^ l , M . W .- 233.5 0 - 48 . 6 % 

n-Amyl trichloroaoetato 8:8888 

Inamyl triohloroaoetate 8:8488 

( er - Amy ] trichloroaoetate 8:8111 

C7H11O40 M . W .- 104.6 0 - 18 . 2 % 

3JClilDrapriipBnBdiol - l,2 diaoetate 1:8818 


CtHhOiOIi M.W.-215.1 0-33.0% 

Di-Cy-obloro-n-propyl) carbonate 8:8881 

C 7 H 11 OCI M.W.- 146.6 0-23.0% 

71-HeptaiiQyl chloride 1:8888 

o-Meihyl-iMsaproyl chloride 8:8488 

/^-Methyl-i^capna'l chloride 1:8886 

y-Methyl-n-caproyL chloride I: 8 I 8 | 

5-Methyl-tH!aproyl chtorida 8 : 88 i 8 

B,a-DlmBthyl-n*yBleryl chloride 1:8418 

fXijS-Dimethyl-n^valeryl chloride 1:8418 

‘y,7-Dimethyl'4i-valei^ chloride 8:8488 

o-Ethyl-fip-vdeiyl chloride I:B 8|8 

a.or,0-Triineihyl-n-fautytyl cUoride I;814l 

a-Ethyl-^-iuethyl-nF-biityiyl 
chloride 8:1181 

C 7 H 11 O 1 GI M.W.- 104.6 0-21.6% 

n^Butyl ot-chloropFOpiDiiate 8:8888 

laobutyl oHdiioropropifiaate 8siM 
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im 

iMWityl fMiUvopt^iiiii^ 

J3lM o-cUonHi^alarate 
£|jbyl ^-oUoro-ti*ira^^ 
iMjhlonHi^VHlvAtii 
Ethyl MUoRhfi'-vilsraAfl 

Ethyl o-dilaraiiovalflr^ 

Bihyl ^cHdiloro-o^neth^^ 
bvtyrtte 

Q0uOCL M.W.- 150.7 

7-bliloralieptaiiol-l 
iip.Ainyl a-^oroethyl ether 

CTBiiOia M.W.- 186.7 

(^Cfalorppropinneldehyde 
dte^leoetel 

Ce GROUP 

CiHiOiCli M.W. -217.0 

8 . 4 - ntftlilftmphthaiM anhydride 
3>Diohl(irophtlialio anhydride 
8,6J)idiloiOKihtheIio anhydride 

4.5- DiGbloriiphthalia anhydride 

CAQ 4 CI 4 M.W.* 30 a .9 

Tetnohiorophthalio add 

GAOhCl M.W.«ilS2.6 

OiChlorophthalio enhsrdride 
^.CSiiorophthalic anhydride 

CAChCli M.W.«203.0 

nithal^ (di)ohloride (eym.) 
Fbthalyl (di)bhloride (uniym.) 

laophthBlyl (di)ehlaride 

Terephthalyl (di)dhloride 

GAO 4 GI 1 M.W.-235,0 

3i4-l>lohloniphthalio add 

3.5- Diohlorophtheljc add 

3.6- Diohlorophthalic add 

4.5- DtchlorophthBlie add 

dtO-Diehloroieophthalio add 

2.5- DidUDniterqihthBlic add 


VMi 

IsBIM 

|:WI 

liMN 

l:B7t7 


I:BI18 

a-28.5% 

8 :MU 

l.'MM 

Cl-21.3% 

8 :IMi 


Cl *32.7% 

l:IIBi 

tmu 

l; 4 Mi 

1:4811 


Cl«46.7% 

8:4Bii 

Cl -19.4% 

1:87X5 


01-34.0% 

1:1 

X:S 


a-30.2% 

l;48aB 

8:45N 

8:4878 

l:4BN 

1:4118 

1:4885 


CfHiOCXi M.W.-223.5 Cl-47.6% 

a^tf^TriohloRMeetofihenoiie I ; 8874 

CACnCI M.W.-1S4.6 Cl-IB.2% , 

Phieran^ chloride 1:1888 

CAOtCli M.W.-255.6 a-4L6% 

S^d^TriddflRvlMiia^ l:4W 


CAOia M.W.«'800J a-il7.7% 

5- Chlarophthalie add f s4MI 

4i*Chliieo|ihthalie add 8U 

MfalorouDidLihalk add 1:4888 

6- ChIoNiBophthalie add S:I888 

CUoroterephthalio add li4185 

GAOGli M.W.-1B9.0 C1>*37JS% 

tf,i 0 -DiBhioroaoetophemnie 8:8185 

]>Ghliiiopheaacyl diloride 1:8818 

GAOiCh M.W.-221.0 a»32.1% 

2,4-DiDhliirophBnoKyaoetic add 1 : 4885 

C AOCl M.W. - 164.6 Cl- 32.9% 

^hChloroBeetophonime I'.IM 

o-Chloroafletophenone 1 : 8815 

m<!hlQroaoetophencme 1:8815 

l>-Chloroaceto^enone 1:8715 

Phenylacetyl chloride 1:IM7 


o-Tduyl diloride 1:8748 

m-Toluyl ohlorida 1:8516 

p-Toluyl diloride 1:8818 

CAOCIi M.W.-225.5 Cl-47.2% 

4.5.6- Tridiloni-2|3-diinethylphBnol 1:4748 
3p5,8-Triohloro-2,4^1iiiiBthylphBnol 1:4787 

8.4.6- Trichliiro-2,6-diinethylpheDQL 8:4798 

2.5.6- lYiGhlorD-3,4-di]nethylphend 1 ; 4747 
2|4,6-Tridiloro-3,5-dimBthylphBnol 1:4713 


COlTOkCI M.W. -170.6 Cl-20.9% 


3- ChlorQ-2-niethylbenaoic add 1:4435 

4^hli]ro-2-methylbeoaoio add 1:4791 

6-Chloro-2-niethylbenBoic add 1:4878 

6-ChlQro-2-inethylbenedc add 1:1875 

4- Gi]pn>3-iDethylbeiiioic add 1:4115 

5^hloro-3-methylbeniinc add 1:4715 

6-Chloro-3-]iietbylbenioic add 1:4815 

2- ChlorD-44DethylbeiiiDio add 1:4155 

3- Chloro-4rmBthylbenioic add 1:4818 

2<ailorophanylaoetio add 1:8818 

3-Chlofophenylaoetic aoid l:lfl8 

l-Chlorophenylaoetic add 1:1115 


Fhenoeyaoetyl chloride 1:8711 


X-Methoaybaiiipyl ddoiida 1:1971 

l-Methoxybeneoyl diloride 1:8787 

4-Methoxyfaenioyl dibride 8:1818 

Phenyl ehloroafletate 1:8515 

Beneyl ehloraformate 8:1585 



BMPiuoAL vommA DOfiar m 


B:im 

IMfaylp-^UMbtiiioito IsBiBi 

CUEIyOiCI M.W.-188.6 C\-^\^J0% 

ONGUttitiBhttiovyaOTlie add B:ttl| 

mr<kku9fbmi^^ B:Bm 

jMSUonmhcnaiyioBtic idd B!BB7B 

CiHiCXJI. M.W.- 191.1 a- 87.1% 

5,<^'Sjdilofo-3,BKlm B:BM1 

2^0iQh]m-3,4Hiiiiie^ l:Blli 

2.6-d3iddQri^4tMlm0thylphra BiHIB 

B»6-23ildilon»-3,i«cEiBetMl^ B:IIIB 

t 

2,4-Diddciii>J,5H]iiiidJiyli>henol B:llfil 
2,B-Dlddoro^,5K]iiiiathy]phenol B:BIB8 

CAOGl M.W.-156.6 Cl-22.6% 

CSilonttiBtliyl-plifliiyl^ S:BI7B 

4^C3ilonH2,3-diiiMt]iy|phend B:II1B 

5^oko*2,3-djmetliylphaiiol BiBllB 

5-Chloro-2,4-di2nethyiiifaeiiol 8 ; 1418 

6>CUi)ro-2.4Hliiiietliylphn 8 : B784 

4hOdon^2,5-diiiietliyl^^ B:im 

4-C3ibrD-2,6-di]ii«tihyliifaand BtMM 

2<}U(m>-3,4rdimetl^rl|]henal B:B1B8 

I^Cliloro-3,4-dimeth9dphenol B:B78B 

8*G]ilon^,4-dimBtihylplwnol B : 1714 

2^;!2don>-3,6klimitbylpheiid 8:1644 

4-CUiiro-3,5-dimetliylid^ B;BS8S 

jS-Phetunyethyl ddorido B:61€i 

o-Chlorophendiole B:87Si 


m-ChloniphBnetidle 

P-CbloropbeiMtole 

CnHuOiCl M.W.-206.a a-l7.2% 

Diethyl Qhlorafuinarate 8:6664 

Diethyl ohloroinBleate B:66i7 

CiHuOtCli M.W.-211.1 Cl«33.6% 

Suberyl (di)QU[iride I:t676 

CAACli M.W.-243.1 Ca-29.0% 

Diethyl dLt^iO^didUonmocm B:iB76 

Dieth^ iMio-aia-diohbitmooinate S:1B64 

GAiOa M.W.-162.7 C1-21J% 

n^Ootanoyl dhlocide 8:8666 

CJBiiOiCl M.W.- 178.7 0-19^% 

laoenoyl aHddmpiopicniBte i.'IW 

laoemyl ^-chloroprQpiooatB • '■ 


cAAca M.ir.*2iB.r 

Tiidhyteu dyed 

(eUnmaoBtate) BiIMB 

CAiOa M.W.- 164.7 a«>2U% 

B-CadortHMtuoi-l 8:llil 

CArOia M.W.-180.7 0*19.6% 

^UonHi-tetyiilddhy^ 
dielhylMetal ItMN 

Cp GROUP 

CAOCl M.W.-164.6 a»8U% 

Pbenyiproiiiolyl ohlnide BMI 

CACHGl M.W.* 180,6 a*19JI% 

D^hlorophoiiylpropi^ aoid ftllii 

niF^hlorophe&ylprQpiolifi add B:4|Bl 

p-Oderopheiiylpropiolio add l44lpl 

CAOiCl M.W.-244.6 0*14^% 

S-GhloiobeiiienetriearboiyUo 
add-l.2.4 B:4Blk 

2-Chl(irobBiiMefriflaibaaylHi 
idd4.3,6 B:4i7l 

C^iOa M.W.- 166.6 a*21J% 

CmnoiDoyl ehloride 8:6811 

M.W.- 168.6 a-21.0% 

(«^hliiro-o-methylaoetophei^ It 1861 

cd-Chloro-p-methylaoetopbeiiQiw 8:1188 

o-Chloroethyl phenyl ketone 1:1864 

0-Chloroethyl phenyl ketone IiUU 

pOdorophenyl ethyl ketone I:|l4i 

HydroemnnuiDyl ehloride 8:8367 

CAOkCl M.W.*18t6 01*19.2% 

Ethyl (HdilorobenaoBte 8r6BI8 

Ethyl m-ddorobenioate 8:8778 

Ethyl p-oblorobenioate 8:8318 

^hloroethyl benioate 8;666l 

CAiOCl M.W.Bl7a6 a«20.8% 

T-Phenozy^propyl chloiide 8:|8l8 

GiHuOiCli M.W.-225.1 0*81.6% 

Aidayl (di)ohloride I:8IBI 

CVHitOCI M.W.-176.7 0*20.1% 

PeUrnenyl ohlmide 8:8368 

CiHiiOa M.W.- 178.7 0*19.6% 

O-CUorononaiiol-l 8x8178 ^ 

Cii GROUP 

CibHACIi M.W.*191.6 0-18i^ 

3,4*DidilomiKMkoquinonB*l,2 1:4671 
2,3-Dlebloiniuiphthoiiuinon^ 8s4li| 
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OnWkOi M.W.-192.6 CI-18.4% 

8-CndoriuphtlioquitiQEi»-l,2 8:4114 

4- C2iloiwphthcMiuinoa«-l,2 l:4lil 

a-CUortiiipbtikoquiikra^ l:im 

5- Cli]oroiiBphthoqiiiBon6-l,4 1:4488 

6- ChloroiitplithoquinoiiB-l ,4 1 : 1148 

CiAOGh' M.W.a 2 ia.l a»33.S% 

2(3-Diclilonmaphthol-l 8:1114 

2,4-l>ich]iininBiihthdl-l 1:1348 

6|7-DiohloroiiEphthol-l 1:8884 

5.8- IMchliironBphthiil-l 1:8188 

e.7<J)iohloFonBphUiol-l l:48U 

7.8- DieUaninBphtliiil-l 1:8835 

l,3-DlcUoronaphtliol-8 3:1888 

li^Dinhloronaphthol-a 3:8848 

1 ,6-Diohl(ircinaplithDl-2 3 : 3888 

3,4rDia]iliirDiivhthol-2 3:8886 

4.8- Oiohliironaphthol-2 3:4488 

S,B-Diohloroiiaphthol-a 3:4134 

CioHrOCl M.W.-178.6 Cl»l».8% 

2-Chliironaphtlkol-l 3:1488 

3^hloroniiihtliol-l 3:4178 

4-ChloroiiBphthol-l 3:8728 

S^Uuron^htliQl-l 8:8888 

fr^Uonmaphthol-l 3:8115 

7- Caihinmapiitlial-l 8:8818 

g-GhloraiiaphUiol-l 3:1318 

1- €lilorciiiaphUial-2 3 : 1788 

3^liioranaphth(il-2 3:3446 

4-Chliiroiiaphtho]-2 3:88a 

6-Chliininaphthol-^ 3:88a 

6- Chloroiiaphthol-2 3:8488 

7- ChloroiiBphUiol-2 3:8825 

Mhliiroiuiphthol-2 8 : 88a 

GioHuOGl M.W.»1S2.0 GL-19.4% 

v-Ghloro-2,4'4im0thyl- 
awtophenone 3 : 18U 

»-Clik]ro-2,6-dimethyL- 
■oBtophooone 3:88a 

fi0^Ghloffo^,4rdimethyl- 
aoBtoplmuiiie 3:1774 

a,4,6-TrimBtliylbeaiiiyl ohlorida 3:87a 

CuHuOa M.W.«1B4.7 CL^19^% 

2- C3doro-4-n-'biitylphenol 3:8888 

843dim-4-tar^but^ldiend 8:87a 

I^Chliirooarvaiiral 3:84a 

p^hloroiliyiDbl 8:18a 


Gi^iiOiCl M,W.-200.7 a»17.7% 

|9-Chloroetliyl /9 •pbroosyithyl ftber 1:8778 


CiAiQiCli 

Sebaoyl (di)oh]oride 

Cl»36.7% 

l:iia 

CuHiiOCl M.W.-180.7 

A-Oecanoyl ohliiride 

a- 16.0% 

8:808 

CjJinOGl M.W.- 162.8 

lO^SUomdeoBBol-l 

a- 18.4% 

8:8814 

C 11 R 7 OCI M.w.xioae 

tf-Naphthoyl chloride 
|8-Naphthoyl ehloride 

0:^1841% 

8:880 

CuHtOkCl M.W.a206.6 

Z-Chloronaphthoic acid-l 
4-ChloTDnBphthoic acid-1 
S^hloronaphthoic acid-1 
G-Chloronaphtholc oeid-l 

7- ChlDrDnaphthoiD ocid-l 

8- Chloronaphthoio acid-l 

a- 17.2% 

3:430 

8:480 

8:48U 

8:48a 

8:480 

8:430 

l-Chloronaphthoic acid-2 
S-Chloronaphthoic BGid-2 
5-CliloronaphthoiB Bcid-2 
EM^hloronaphthoic Bdd-2 

3:480 

8:4828 

8:480 

3:480 

CiiHuOiCl M.W.=234.7 
fi^(Carboiiifithozy)pelarKOiod 
oliloridB 

aa>15.1% 

8:I7K 

CiiHuOa M.W.» ‘204.7 

Undecanoyl cliloride 

a«i7.3% 

3:180 

Cm group 


C 11 H 1 OCI M.W.= 204.7 

S-Chloni-Z-hydnixy biphenyl 
S-Chloro-^-bydroiy biphenyl 

C1«»17.3% 

3:1757 

3:880 

3-Chloro-4-hydri]iybiphenyl 

4'43hlori>4-hydroiytdpt»nyl 

8:180 

8:4232 

o-Naphthylaoetyl ehloride 

3:880 

CiAiO^ 

FBra-(^-chloro^butyraldehydc) 

Para-fo-ohloro-ieobutyraldehyde; 

a-33.3% 

8;23a 

3:820 

GiiH»oa M.W.»aiB.B 

Leurpyl chloride 

a»i6.2% 

3:1658 

CiAbOCI M.W.»220.8 

12-ClilorododecBnol-I 

Cl«16.1% 

8:8178 

Cm group 


Ci^iOCli M.W.-251.1 

2,2'-Dichlorobeniophenone 

2,S'-lMriilorobenaophenone 

2.4- Diohlorobenio]^eDonB 

2.4- DiDhlorobeniophenone 
2,^DidhlorobeiuopbenoiiB 
2,8-DiBhlcirobdnaoiifaenoBe 

Cl-28.2% 

8:8717 

8:8B4»A 

8:3624 

8:1434 

3:2310 

8^084 
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W 4)icblacobettioph«iiiiiM l:Mt 

8,4-l>ldUiirobeniai»hBtiDiie l:M9i 

S,4'-DiehlorobaiiiophBnoxi« 8 ; mAtK 

3i5-DichlorobenioiihoQime l:liSS 

4,4^X)iehloiobeiiaoplienaniB Iz-Mt 

GiAOCl M.W.-2ie.7 Gl»ie^% 

2^Uorobettiophenone 1:8718 

d</hlotobeiiiopheiionD 1:1118 

4-ClilDrobeiuophenonB 1:1114 

GnHiiOCl M.W. -232.8 Cl-16.2% 

Trideoanoyl chloride 1:8688 

Ci4 GROUP 

CiACha M.W. -242.7 Cl- 14.0% 

1- Chloroanthraquinone 1 : 4488 

2- ChlorDUithrequmoue 1:4111 

CuHiOiCI M.W.-244.7 a-14.6% 

0- Benioylbenioyl ohloride 1:1688 

CuHioOCli M.W. -266.1 Cl =26.8% 

01- ChlorodiphenyUoetyl chloride 1:88U 

CiAdO^CIi M.W.-2B1.1 Cl=25.2% 

Di-CiMdiloropheoiyl) acetic airid 1:4811 

CmHuOCI M.W.-230.7 Cl-16.4% 

p-Pheuylpheoacyl cUoridD 1:1114 

Deeyl chloride 1:1118 


CiAiOa M.W.- >146.6 

Myrietayl ehloride 

011^114% 

ifiioy 

Ou&OGl M.W.-a48.6 

14€hlorototndmiiol-l 

<a«i4.i% 

Him 

Cifi MOUP 


CiiH«OCl M.W.-2eO.B 

PentidMMUkoyl iddoride 

^"l 9IM 

CiB GROUP 


CifHnOCl M.W. « 274.9 

Falmitoyl cbloridB 

a- 12.9% 

8:1818 

CiiHiiOCl M.W. -276.9 

1643hlorohBKBdBauiol-l 

a- 18.8% 

liiMi 

Ci7 GROUP 


CirHsOa M.W. -288.9 

HepUdecanoyl ohloride 

a- 12.3% 

8:8816 

Dll GROUP 


CiiHriOa M.W. -300.9 

Elfiidyl dhloride 

Oleoyl chloride 

a -11.6% 

6:1818 

I:i8i8 

GuHiiOa M.W. > ’• 302.9 

Steoroyl chloride 

a- 11.7% 

8:1 


Ci^iiOiCl M.W.-240,7 a-14.4% 

Diphenylcbloroeoetia aoid 1 : Wl 


CiiHiTOa M.W.-304.9 Cl-ll.d% 
Id^hloro-ootadecBiiol-l 8;88W 



JL m&ia OF EMPIRICAL FOBMULAS ACCOBDIHG TO 
PERCENTAGE CHLOBINS CONTENT 


Hm empirical fonaolas for all groups of isomets listed in this book ate 
nprsBented below in' diminiBhing order of thrir percentage chlorine. Note 
that there are numerous instances in which this value is the same few several 
different formulas. An anidogous list of empirical formulas arranged accord- 
ing to their molecular weights comprises Index III fpage 1383). 

To ascertain which specific compounds corresponding to a given formula 
are described in the text of this volume, see the Empirical Formula Index 
(pngel359). 
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% 


% 


CUotlllB 

FormuU 

CUofisE 

Formidi 

ChMna 

VWBali 

ta2 

cell 

76.9 

GiOCii 

68.0 

CrOCl, 

89.9 

CfiU 

75.8 

CiOiCh 

67.6 

CACk 

BB.1 

CHCli 

74.7 

GiCli 

07.6 

C1H1CI4 

88.7 

CiClfl 

74.7 

GiGli 

67.2 

CiCkCU 

87.Q 

CiHCii 

74.5 

CtHGIt 

67.1 

CiHiOi 

87.0 

CiHGlz 

73.9 

G4H1CI4 

66.9 

CiHiOA 

85.6 

C^Id 

73.2 

C1OCI4 

66.7 

C1H.CI, 

85.5 

GiCU 

73.1 

G|H|C]| 

66.6 

CiHOa 

B&O 

CgHiCli 

73.1 

C|H|C 1 | 

65.9 

CAOCli 

84.8 

CiHiCI, 

73.1 

CiHgCld 

65.9 

CiHA 

84.7 

CiOGlio 

73.1 

GiHiGli 

65.9 

CiHtQiCU 

84.5 

CiH,Cl 4 

72.5 

GiHtGIi 

65.7 

CiHA 

83.5 

CH^ 

72.4 

GjHiOCId 

65.1 

CiHOiCb 

82.0 

CiHtClT 

72.4 

C4H1CI4 

64.6 

C|H.OCU 

82.7 

GgHGli 

72.2 

CiHOCb 

64.6 

CAa 

82.5 

G|G 1 | 

72.1 

CiHiCh 

64.3 

CiHACai 

82.0 

GACli 

72.0 


63.9 

CiH«C!l| 

81.0 

GgCli 

71.7 

COOi 

63.9 

CtOkCU 

81.1 

C4H1OGI1 

71.7 

ClOA 

63.7 

CiHOdi 

81.0 

CiHCU 

71.7 

CiHA 

63.3 

CAChCU 

BLO 

GACU 

7L7 

CiOiCli 

63.3 

CiHuCl. 

8D.8 

G4H4GI1 

71.7 

C1H4OGI4 

62.8 

CAOCb 

79J 

GiHiGli 

7U 

CtHiOCli 

62.8 

CkHA 

Tas 

GiHiGli 

7U 

CrHiCli 

62.8 

CAOA 

78.3 

G4HGI1 

70.8 

GiHCli 

61.7 

CAOCb 

78.0 

C1OCI4 

70.7 

GiOdi 

61.7 

CtHtCb 

78j0 

C1H4CI4 

70.3 

GioClg 

6U 

C^tCb 

77.6 

GiHid. 

70.2 

GHiCl 

61.2 

CsHtOCb 

77.0 

GiHOGk 

68.9 


60.6 

CiHOkCb 

77.0 

CiHiCli 

68.6 

CiHiCb 

60.6 

CAOCb 


muiSBmim <mmm msm 


m 






asa 

48.0 

ao.a 

OiBOfft 

m 

60.9 

CffiOO, 

47.6 

69.6 

GiGli 

47.6 

69.2 

CiBiOiGU 

47.6 

66.6 

GiHa 

47.2 

68.6 

CiHiCli 

47.2 

68.1 

CiOCli 

47.0 

88.1 

CiHriOGU 

46.7 

68.0 

CAO, 

46.4 

67.7 

G4H4CI1 

46.4 

67.7 

CiOiCU 

46.3 

67.4 

CaHrClg 

48.3 

67.2 

G1HACI4 

46.0 

66.8 


45.7 

66.7 

GiHia 

45.7 

66.7 

GiHiGli 

45.7 

66.7 

CiHiGli 

45.6 

66.0 

CAOiCli 

46.2 

56.9 

CiOiCli 

45.2 

56.9 

cAi^^di 

46.2 

66.8 

C4H1CI, 

45.1 

65.6 

C 4 HiO,C 1 i 

44.6 

66.1 

CACl 

44.6 

65.0 

CAOkCU 

44.3 

65.0 

CAOCli 

44.0 

56.0 

C^iQiCli 

44.0 

64J 

CiACli 

43.6 

64.0 

CrHiOyCU 

42.6 

644 

CrHiCli 

42.0 

54.2 

GAQiCli 

41.9 

63.0 

GfHiOCli 

41.6 

52.6 

C]|H|C 14 

41.6 

51.8 

C.H1CI1 

41.6 

61.8 

CaHtOiCIi 

41.6 

61.3 

G4H1Q1CI1 

41.0 

61.0 

CiHiCli 

41.0 

60.8 

C7H1OCI1 

40,6 

60.3 

GiHACli 

40.5 

60.3 

C«H|OGI| 

40.1 

50.3 

CAiCli 

40.1 

60.3 

COIOkCli 

40.1 

50.8 

GtHiOCU 

39.0 

60.0 

Cu^iiCli 

39.6 

4B.8 

CAOiCli 

30.2 

49.6 

GAOK^i 

30.2 

49.6 

GiHiOCb 

38.7 

40.6 

CsObCIi 

36.7 

48.6 

CiHtCWli 

38.3 

48.2 

GACli 

38.3 




C«Bu03| 

8&3 

87.9 

CACl 

CAOM 

cAa 

CiHidi 

87J9 

87.9 

GiBiOA 

CA^ 

CAOCli 

97.6 

GAOhCl 

CtHAGIi 

37.6 

GAOCl 

CAOGli 


COliOai 

GfHidi 

37.5 

CiACk 

CAOiCli 

37.3 

Cyfttfik 

G 4 H 1 Q 1 CI. 

37.1 

CAOiGIt 

GtHiOiCli 

87.1 

GAiOdi 

CACl 

86.0 

CrHiACk 

CiHiiCl, 

30.0 

CAiCk 

Cl ACb 

36.0 

CuHtCk 

CAOiCli 

34.0 

GACkCk 

C|H|0C1| 

34.6 

CACL 

CACli 

34.3 

CACkCk 

CrHiiC^da 

33.0 

GiHOid 

CiHioa 

33.0 

C 4 B 1 OCI 

GAOaCli 

33.9 

CAiCl 

C.HACk 

33.9 

CAiC4Ck 

CiHra 

83.0 

CiHttCkCk 

CiHiOiCls 

33.0 

CioH«Ck 

CiAOU 

33.3 

CAOid 

CiAoCk 

38.3 

Gi&rOd 

CsHiOQ 

33.8 

GiHud 

CACk 

33.3 

CiiHiOCk 

CAOCk 

33.3 

CuHuObdi 

C 4 O 1 CI 1 

33.0 

CiHiOA 

COliOiCk 

33.0 

CrHuOiCk 

CtHuCIs 

32.7 

GiHiCkCl 

CsHuOCk 

32.7 

C 4 H 1 OCI 

CAOtCk 

32.7 

CAOiCli 

CAOiGk 

32.1 

CiHiCka 

CiHgOiCk 

32.1 

CAOiCk 

CACl 

31.8 

CuHiGk 

C 4 H 1 O 1 CIS 

31.6 

CACl 

CTH40Ck 

31.6 

GAiCkCk 

CiHiClf 

30.4 

CiH^ 

CACl 

30.2 

CAOfCk 

CgHiCkCli 

20.9 

CAoa 

CrHaOCk 

20.9 

CAiCI 

CAOkCk 

20.9 

CiiHi»Ck 

CiHuCk 

20.7 

CiAfOiCk 

cAoa 

29.6 

CiHtiOiCk 

CiHrCl 

29.4 

GAOiGl 

GeHiDiCli 

20.4 

ckHiOca 

CiHisCk 

20.4 

caua 

C|H|0C1 

28.9 

CiHrObGL 

cAOiCk 

28.0 

CAiOCl 
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Chhrint 

VmttlB 

CUnrbu 

FomalA 1 

3Mb9 

Funwk 

2 B .7 

Ci4H«G1i 

22.6 

CAOCl 

17.7 

CioHuOkCl 

28.6 

CiHiOiGl 

22.4 

CiHiiGl 

17.5 

GiAiGl 

28.6 

C14H11CI1 

22.1 

CiHirCl 

17 .S 

CuHbOGI 

88.3 

CiAiGb 

21.8 

CtHuC8C1 

17.3 

CuHiOCl 

28.2 

CnBiOCli 

21.8 

CAiOCl 

17.3 

CuHnGI 

28.0 

CtHtGI 

21.6 

c.Hi.a 

17.2 

CiRuOia 

27.6 

cAoa 

21.8 

GiACl 

17.2 

C11H7Q1GI 

27.6 

CrH(Cl 

21.6 

CAOaCl 

16.4 

CiiHioa 

27.2 

CiH. 0 ^ 

21.6 

C7H11O1CI 

16.2 

GiAiOa 

27.1 

GtHuCI 

21.6 

C1H17OCI 

16.2 

CuHnCL 

26.8 

C«H0mG1 

21.6 

GJIiOCl 

16.1 

CiAiOCl 

26.8 

CuHioOdi 

21.8 

G7H11Q1CI 

15.6 

CAOia 

26.7 

CiHiOCl 

21.3 

G1H7OCI 

16.4 

CiAiOCl 

26.7 

C|H||C 1 

21.0 

CiHiOCl 

15.2 

CjiHiioa 

26.4 

CAc^a 

21.0 

CioHuCl 

16.2 


26.8 

CiHuOGl 

20.6 

CiHtO^GI 

15.1 

CiiHiiOuQ 

26.8 

C7H11GI 

20.8 

G^iiOCl 

14.0 

GuHtQi^ 

26.0 

GAO^l 

20.6 

CtHiOiCI 

14.5 

CiAO^ 

26.0 

CAOiCl 

2 a 5 

C10H17CL 

14.4 

cAOba 

26.0 

CiHuOGl 

20.3 

CuHiiCl 

14.4 

CiAiOiCl 

26.6 

G 4 H 7 QtCl 

20.1 

CA7OGI 

14.4 

C14HI70C1 

26.6 

C|HtC1 

20.1 

CiAiCl 

14.4 

CibHhCI 

26.2 

GtHiOCI 

20.1 

CuIliGl 

14.2 

Ci 4 HaOCl 

26.2 

CACl 

10.9 

CAO4CI 

16.6 

CiiHaiOCl 

26.2 

CuHuQiGli 

10.9 

CAiQjCl 

13.6 

CiAia 

26.1 

CACl 

10.3 

CfHjiOCl 

12,0 

CiiHuOCl 

24.9 

CAOkCl 

19.8 

CioHjOCl 

12.9 

CrRuCl 

24.0 

GTH70Ci 

19.6 

CArOiCl 

12.8 

CisHjiOCl 

24.6 

CAC^Cl 

10.6 

CiHsOiCl 

12.7 

C1.H1.C1 

24.6 

G|H||G 1 

19.4 

G|HuO|GL 

12.3 

CnHuOa 

24.2 

G7H11OCI 

19.4 

Gi^OlCl 

12.3 

CiaHnCl 

24.2 

GAiCl 

19.4 

CuHiiOCl 

12.2 

CidH]|C1 

23.9 

CAOkCl 

19.2 

CbHbOiCI 

11.8 

CiaH^OCl 

26.9 

C7H11OCI 

19.2 

CiHiOfCl 

11.7 

CisHiiOGL 

28.9 

CiHird 

19.2 

GuHj^Cl 

11.7 

CuB^uCl 

23.0 

GAO4CI 

19.0 

CaRzOtCl 

IIJ 

GiArOCl 

23.6 

CAOK 2 

18.8 

CuHbCI 



23.6 

cAiO^a 

18.6 

CiAiOCl 



23.6 

C7H1IOG1 

18.6 

CiiHmCI 



28.2 

gaok:il 

18.6 

CuHtOCI 



28.2 

CiHuOia 

18.6 

G10H4O1CI1 



23.2 

CiHK^l 

18.4 

CiDHaO^Cl 



22.0 

CAOCl 

18.4 

CiAiOCl 



22.9 

CAiCi 

18.2 

G 7 H 11 O 1 CI 



22.7 

C7H|Oya 

17.7 

CiHiO|Cl 





OL nniia OF EMPmiCAI FORMULAS ACCOBDlllO TO 
MOLECULAR WEIGHTS 


The empirical formulas for all groups of isomeiB listed in this book an 
represented bdow in increasing order of their molecular weights. Note that 
them me numerous instances in which this value is the same for several dif- 
ferent formulas. An analogous list of empirical formulas arranged aceocdmg 
to their percentage chlorine comprises Index II (page 1380). 

To ascertain which specific compounds corresponding to a given formula 
ace described in the text of this volume see the Empirical Formrda Index 
(page 1350). 


M.W. 

Formuli 

M.W. 

60.5 

CHiG 

113.0 

60.6 

CiHCl 

115.0 

62.5 

C|H|G1 

116.6 

64.5 

CiHiGl 

118.6 

74.5 

GAGl 

118.6 

76.5 

GiHiGl 

119.0 

78.5 

CiHiOCl 

119.4 

78.5 

CeHtGI 

120.5 

80.6 

CiHiOCl 

120.6 

84.0 

CHiCli 

120.6 

86.5 

CgHiCl 

122.6 

88.5 

GiUiCI 

122.6 

90.5 

CiHiOCl 

123.0 

90.6 

G|H 7 a 

124.1 

92.5 

CiHgOCl 

124.6 

92.6 

C 4 H.CI 

125.0 

94.5 

CaHaQiCl 

126.6 

94.6 

C 1 H 7 OCI 

126.9 

94.9 

CgCli 

127.0 

97.0 

CiHaCli 

127.0 

08.9 

COCIi’ 

128.6 

99.0 

CiUACla 

128.6 

102.6 

CiHtCI 

128.9 

104.5 

GiHOiiCl 

129.0 

104.6 

GiHiOGl 

130.5 

104.6 

C 1 H.CI 

130.6 

106.5 

CiHiOiCl 

131.0 

106,6 

C 4 H 7 OCI 

131.4 

106.6 

GgHuCl 

132.5 

108.5 

GiUiCHCl 

132.6 

108.6 

GgHifOCl 

132.6 

110.5 

CiHtOaCI 

133.4 

111,0 

G 1 H 4 CI 1 

134.6 

112.6 

GACl 

184.6 

112.9 

GiBaOGlg 

134.7 


Tormnli 

M.W. 

Tonnob 

CiHgCli 

136.5 

CiHiOKn 

QiHgOCli 

136.6 

CgHACl 

GiHaa 

136.6 

GiHuOCl 

GiHfOa 

136.6 

CgHiCl 

GgHuCl 

137.0 

CiHiCli 

G 4 CI 1 

138.6 

G 4 H 7 O 1 CI 

CHCU 

138.B 

CiHtCI 

CiHgaCl 

139.0 

CJliCIi 

CiHgUa 

140.6 

CiHiOCl 

CiHuCl 

140.6 

CiHiCl 

CiHrOgCl 

141.0 

GiH|D|Cb 

CiHiiOUl 

141.0 

CiHioai 

caidCii 

141.0 

CiBM 

CiOCU 

142.5 

CiHiO^ 

CgHpQia 

142.6 

C 7 H 7 OCI 

C4H,CI, 

143.0 

CiHiOkOi 

C7HTa 

143.0 

GiHiOai 

CjOgCl, 

144.6 

CeHiOkCl 

GIH 40 C 1 I 

144.6 

G|HiaC1 

CgHgCli 

145.4 

C|HaCli 

CiHiOCl 

146.6 

CrHuOa 

C 7 HIC 1 

146.7 

CiHua 

G|HsQ|CIi 

147.0 

CiHiCU 

CiHiOCli 

147.4 

CgHOCli 

CiHjOkCl 

147.4 


C 7 H 11 CI 

148.6 

CgHgO^ 

CxHgOrfJJ. 

148.6 

CrHuOa 

GiHCli 

148.7 

CgHiiGl 

CiHOyCl 

149.0 

CiHgCIi 

OaHiOCI 

140.4 

CAOCIi 

CiHuCl 

150.6 

GAQiCI 

COMf 

150.6 

CiHiOka 

CiH70^1 

150,6 

CgHuO^ 

GiHiiOCL 

IBOJ 

CrHuOa 

C7HiiCl 

151,0 

C«H^ 



UU MOl^CDUR WraCmB INDIX 


1I.W. 

temnlt 

K.W. 

152.6 

GAOia 

178.0 

162.6 

CAiO^ 

173.5 

162.6 

GACl 

1717 

168.0 


175D 

163.1 

CiHioC^ 

175.1 

158.8 

ecu 

175.4 

1616 

CiHtOQ 

176.5 

1616 

CpIliiCl 

175.6 

166.0 

CAQiCIi 

176.6 

165.0 

CtHiOGli 

176.7 

166.1 

CiHuCli 

1717 

156.6 

GtHiOiCI 

177.0 

166.6 

GiHiOCl 

177.0 

167.0 

CAOkCli 

177.4 

157.4 

CiHiGli 

177.B 

158.7 

CiHiia 

178.6 

159,0 

C«H.OkC]| 

178.6 

159.5 

GAGli 

178.7 

100.7 

GsHitGI 

178.7 

161.0 

CtIUCIIi 

170.0 

leu 

CiHiOCIi 

179.1 

101.5 

CtHrCli 

170.0 

162.6 

CtHuOiCI 

180.6 

162.0 

Cj^tGI 

1B0.7 

162.7 

CAiOCl 

181.5 

162.7 

GiHi^l 

161.8 

163.0 

CAOCli 

181.9 

163.4 

CiHQiClj 

182.6 

163.4 

CAOCIi 

182.6 

164.6 

GiHiOiCl 

182.6 

164.6 

CtHuO^ 

183.0 

1616 

CiHiOa 

188.1 

1617 

CArOCl 

183.6 

165.4 

CAOiGli 

184.6 

165.8 

C*Cl4 

184.6 

1616 

CiH7oa 

184.7 

166.7 

CrHttQia 

185.0 

107.0 

GiOiiCU 

165.6 

167.0 

C|H«G]4 

186.6 

168.6 

CvHfOCl 

187.0 

168.7 

CidRuCI 

187.0 

100.0 

CAQiCb 

187.1 

160.1 

CtHi^GIi 

187.4 

170.6 

CAOiCl 

187.6 

170.6 

CAiOCl 

18a7 

1711) 

CAQiGli 

180.0 

171.0 

CAiOyCk 

100.0 

171.1 

CiHuOCIi 

190.7 

172.6 

CrHiOtCI 

100.8 

172.7 

C^AiO 

101.0 


Fmttli 

lf.V. 

Imih 

GAOmCIi 

lOM 

CAOCh 

C.HA, 

101.6 

GAOyCb 

CAiu 

101.6 


CtHiOGIi 

101.0 

CACt« 

CAiCIi 

102.6 

CiACMa 

GiHOmOi 

102.6 

CiAiOGl 

CAiOGli 

193.5 

GiHiOwCli 

GiHiCJi 

193.9 

CfiCk 

GuH^L 

103.0 

CACU 

GAtOQ 

104.6 

CrHuOyCl 

CipflaCO 

105.5 

GfHiQi 

CAOiGb 

105.9 

GAiOa 

CtHiOGIi 

195.9 

CiRiCU 

CAOiGh 

197.1 

CtH^aOiCIi 

C^RtOCIi 

107.1 

GAiCI. 


197.1 

GiAiCIi 

CitHfOCl 

107.6 

GAQGli 

CAiOiGl 

107.8 

GiOmCU 

GAiOCl 

107.0 

GiHiOa 

GAOiCli 

200.6 

CAOiCl 

GiBuGli 

200.7 

QuAiQiCI 

CA1CI4 

202.3 

CAGli 

GiHiQiGl 

202.7 

CiiHuCl 

CAtC^GI 

203.0 ^ 

C|H|OkCli 

CACli 

2017 

(TuHuOCl 

CiOCU 

2017 

CiiHgoa 

C1H4CI4 

204.8 

CiAiCl 

CA11O4CI 

205.5 

GiHtCVOi 

GiHiO^l 

206.6 

CAuOiCl 

CibHiiOGI 

206.6 

CjiHiQiCl 

GAiQ^Gl, 

207.0 

CtHiQiCIi 

CAi^ 

207.5 

CAM^la 

CaHiCli 

209.0 

CiHAGli 

CbBiO|C1 

209.5 

CrHiOGlt 

CAACl 

209.9 

CiHfCli 

GiiiHiiOCl 

211.1 

GiHiACli 

GAOiCb 

211,2 

ChAdCIi 

CAfGli 

211.4 

CtHO^U 

CAOiCl 

211.5 

GAC^li 

GAQiCli 

211.0 

GiHiOkCl^ 

GiHiOMCk 

213.1 

CiAiOGli 

CiBaOiCh 

218.5 

CaRiOMCl. 

CiHCVOi 

2118 

CACU 

CAiGli 

216.0 

C|H«OiCls 

CiACl 

215.1 

CrHiAGli 

CAiOCIi 

216.0 

GAiGli 

CiiHiOCI 

216.3 

GilUCU 

CuHuOGI 

216.7 

CAiOGl 

OiiHiKa 

216.7 

CiAiCl 

CtBACIi 

217.0 

CACUCli 



uoiBcuLAft wBrasns onax iiHt 


ILW. 

fonndi 

M.W. 

tmnla 

M.V. 

ibnwk 

mM 

CaBtfOa 

244.4 

GiHfCIc 

286.0 

CbiBiA 

21&B 

CArCl 

344.6 

CAQmCI 

286.9 

CiOiCb 

219^ 


244.7 

GiiHACl 

288.0 

OiiHaOCl 

21M 

CiHgCJi 

246.9 

Ci0kCl4 

288.0 

CiiBnCl 

3204 

CiAiOCl 

2404 

GbHO^b 

290.8 

CiHiCa« 

331.0 

CiBiOMCk 

246.7 

CiifiuOiCl 

2oas 

CtoHiKa 

381.5 

CtHiOMOi 

346,8 

C^ 4 H|fOCl 

294.4 

GtHOmCOi 

221.6 

CiHuOiGli 

246.9 

CiiHjiCl 

3M.8 

CKbCb 

331.0 

Gi0yCl4 

247.1 

CuHiCla 

298.8 

CiBA 

238.1 

CiM^ 

247.9 

CAQiCb 

3094 

CMSh 

3284 

CAOdi 

348.8 

cycii 

300.8 

CiOGU 

328.9 

CAOyCli 

2484 

CuHiiOGl 

300.9 

GiiH^OCl 

ffi4.0 

CiHuCU 

340.1 

CiiHiiCli 

302.9 

GiiH^ 

236.1 

GiHmO^ 

260.4 

CiBa 

3084 

GiHkOiCU 

2364 

CrHiOMdi 

260.8 

CAQli 

304.9 

CiAiOa 

226.6 

CfHfOCli 

251.1 

CuHiOCl. 

80B.8 

CiOiGlt 

226,0 

CAQiCk 

2612 

Cj 4 Hu|C]| 

312.8 

CyOdi 

2204 

G 4 HOU 

2664 

CACbCli 

316.8 

CiOaCb 

386.7 

GiHuOia 

258.4 

CJIiCli 

318.0 

Ci4lMi 

228.4 

GAGb 

269.9 

CTibOkCk 

319.7 

CbCU 

2204 

CAOhCIi 

260.B 

CiGIf 

310.7 

C»H.iOiCI. 

230.0 

CACU 

2604 

GiiHBiOa 

320.1 

CiAi^ 

2304 

CiHOGli 

260.9 

CiiBuCl 

322.8 

CAOkClt 

230.4 

CiHiCU 

2624 

CiHiCb 

333.3 

CrHClr 

230.7 

CuHiiOCl 

264.4 

CiHiCI. 

333.B 

CiBbCa. 

2814 

CioHidi 

264.8 

CiH|Cli 

343.7 

CiCIi 

2314 

CAOGU 

265.1 

CiiHibOCIi 

349.8 

C 4 H 1 OCI 1 

232.8 

CuHiiOa 

266.4 

CiHOCli 

354 6 

C 14 H 1 CU 

232.8 


270.0 

CiiHiCb 

388.0 

CiiHiCU 

2334 


274.0 

CieHnOCl 

4034 

Ci^li 





416.6 

CiOGlu 

234.7 

CuHiiOyCl 

274.0 

CiiHuCl 



235.0 

G 111404011 

276.8 

C 4 OCI 1 



236.5 

CiHiOiCU 

276.0 

CiiHiiOa 



236.8 

CiCl. 

278.4 

CyHOGb 



237.1 

CuBwdi 

2748 

CmBiiCI 



234.1 

ChAbOiCSi 

280.8 

CiCbCii 



230.0 

CiHaOKI^U 

281 1 

CuHitOiGli 



242.7 

CiiHtQiCI 

283 0 

C 14 H 1 CSI 1 



243.1 

CAiO^li 

2848 

C|Cli 



243.9 

C 1 H 1 OCI 4 

2S5.2 

GiHClf 





vr . ma of compouitos according to chemical 

TYPES 


The numerous individual compounds of Order III whose preparation, 
properties, and reactions comprise the main text of this book are there listed 
in progressively increasing order of melting pmnts (Divisim A, Solids), 
boiling points (Division B, Liquids), or empirical formulas (Division C, 
liquids for which data at ordinary pressure are not available). Unlike the 
treatment of Order I in an earlier volume, the compounds of the present 
Order III are not subdivided into genera. For this reason a highly useful 
feature of this volume is the foUoNving Chemical Type Index in which each 
corqround is listed in one (or more) of the following eight arbitrary units. 


Unit 1. Chloro Bubstitution products of 
saturated acyclic hydrocarbons. 

Unit 2. Ghloro substitution products of 
unsaturated acyclic hydro* 
carbons. 

Unit 3. Chloro substitution products of 
cyclic hydrocarbons. 

Unit 4 . Chloro substitution products of 
hydroxy compounds. 


Unit 6. ChluroBubstitutionproducts(and 
their relatives) of carbonyl cobh 
pounds. 

Unit 6. Chloro substitution products of 
carboxylic acids and anhydrides. 

Unit 7. Aryl ehlorides. 

Unit 8. Chlorine substitaitbn products of 
ethers and of esters. 


In order to facilitate recognition of the extent of subdivision of the above 
eight vntfs, a brief summary of the subclaasification is placed at the head of 
each one. Note that the names employed in this index are those best suited 
to recognition of the chemical relationships involved, and are not necessarily 
the same as those selected as principal names in the individual descriptions in 
the text. 

Attention is also called to the fact that, in addition to this chemical type 
index, this volume is provided with conventional alphabetical name index 


UHIT I CHLORO SUBSTITUTIOlf PRODUCTS OF ACTCUC SATURATED 
HIDROCARBORS 


(Smnmaty of Classification of Unit 1) 


A. M ONOCBLOBO DmiTAnm. 

1 . Witt prinary holivro- 

2. Witt uevndarv kattfsn. 

8. Witt tertiny tohvia. 



CHEiaCAL TYPES INDEX 


tm 


B. Dicblobo Biuvauvsb. 

1 . W<ihhoikchknneate^ 

a. Both chloriiiE atoota on Eome carbon. 

( h. Tbo two oUorine atonui on different oarboUt 

2. TTtCft bolA e/^ne (tfoma ifcondory. 

0 . Both ohlonno atona on tonnA carbon. 

b. Both oliloTiikB atonu on d^eront oarbom. 

5. TFith boC/i chlorine atoms tortiary. 

4. Ftlh one cUorine ^'marjf and one lecofirfary. 

6. one eUonne primary and one lerfuirv. 

6. IFtth oiw chtorine secondary and one ferfiaiy. 

G. TncHiiORO DmiVATiVBB. 

1. With aU three chiotiM atoms primary, 

2. fFith tiDO chtortne atoms primary and one secondary, 

3. TTiCh (too chlorine atoms ^mory and one tertmry, 

4. With one chlorine atom ^nmary and tteo secondary. 

B, With one chlorine each primary, secondary, and tertiary, 

6. With all three chlorine aloma secondary. 

7. With tieo ehtorine atoms secondary and one tertiary. 

D. Tetbachlouo Dbhivativeh. 

1. With all /our chlorine atonu primary. 

2. With three chlorine atoms primary and one secondary. 

3. With two chlorine atoms primary and two secondary. 

4. With one chlorine atom primary and three eecondery. 

6. With three chlorine atonu primary and orus tertiary. 

6. With two chlorine atoms primary, one secondary, ai?d one tertiary. 

E. FnirrACHLOBO Deiuvahtbr. 

1. With alt five chlorine atoms ^nmory. 

2. With four chlorine atoms primary and one secondary. 

3. With three chlorine atoms primary and two secondary. 

4. With tufo chlorine atoms primary and three secondary. 

5. With four chlorine atoms ^nmory and one tertiary. 

F . Hezachlobo Debiyattves. 

1. With all six chlorine atoms primary. 

2. With five chlorine atoms ^nmory and one secondary. 

3. With four chlorine atoms primary and two secondory. 

G. Hbftachloiui Dbiovativeb. 

H. OCTACHLOBO DEBlYATiyEB. 

uinr 1, CHLORO suBsnnnioN products of saturated acyclic 




HIDROCABBONS 



A. Monochlon DerlvitiTU 


CiHiCl 

lanamyl chloride .... 

8:7005 

1. With Anmary hrdogan 


Contd. 

Neopentyl chloride. . 

0;7II0 

CHia 

Methyl chloride 

. 2:7it5 

C|H]|C1 

l-Chbrohexane 

8:7055 

CiHsCl 

Ethyl ohloiide 

. S:7tU 


l-Chlorf>-2-methyl- 



n^Froyyl cUoTidB, . . 

, 8:7i4t 


pentane 

6-Gliloro-2-methyl- 

8:7500 

GACl 

fi^Butyl chloride. . . . 

. 2:7101 


pentane 

. 0:7W 

leobutyl chloride. . . 

. 0:7115 


l-Gh1oro^methyl- 

. 8;|I48 

coa 

. 0;74ii 


pentane 

l-Glilora-2^1- 
butaiw 

n-Amyl chlorido 


see.-Batyloarbinyl 
Dhloride 

. 0:7045 


. 8:7700 



iBtt CHEMICAL Tme QOIES 


CVEhOI 

Cintil* 

l^Ciyonh2tMi< 

methylbutiDA 

4*^111101x^212-41- 
mothylbutane 

Ii9fis 

CiBiiia 

1-CUondiopUne ..... 

l:8M 


l-CUoro-S-inotliyl- 

boiBiiB 

i-.aitf 


6-Chlorch2 iShU" 
meihylpentaiio 

i:aui 

CAiCl 

1-Ghloro-ootue 



l-Ghlcir»^2-etliyl- 



l-Olilor o-S-othyl- 
hoxBiie 

l:8m 

l:Ma 


l^liloro-2-etliyl-3" 
mothylpentue 

l.-Nit 


l-CliltM'Q-2,2,3,2-t0tm- 
methylbiituiB 

l:iN2 

GbHiia 

l-Ghlorononuie 

l:831t 

CMSl 

l-Clilorodecane 

l:B7U 


l-ClilorD-3i7-di'- 
msthylootane 

I:i74t 

G1IH9G1 

l-ChloroimdecBiie. . . . 

IsBBM 

CtAiGl 

l-Chlorododecuie .... 

1:8818 

GiAtCS 

l-ChlorotrideoBnB .... 

l:88H 

CuHiiCl 

1-ChlorotetrBdeGBne . . 

1:1874 

QiHnCl 

l-GhloropentAdecanB . 

l:IBN 

CiiHiiCl 

lOblorohondeoanB . . 

1:8818 

GiiHpiGl 

lyChkirahaptHdoGUiB . 

1:8188 

CiAtCI 

l-Chlnro-oetodBoaDB, . 

1:8888 

1. With Mcmidary h^ogm 
CAtCI 2-CblaropiopuiB 

8:7811 

CACl 

2^hlorabuttiiB 

1:7111 

GAid 

2-Ghlonip6iitaii8 

S-dilonipBiitiiiB. .... 

8:7118 

8:1888 


&43hlon»-2-mBitliyl- 
butano. 

8:1178 

CAiCl 

2*fihlfflrfrfMginft 

5LP.h1«wi>i«Mnw 

8:7711 

8:7818 


C^Hua VCUai»a4ailt9l- 


Could. 



4dCliiiiro-2-iiiBthyl- 
peotBDB 

ttim 


2-CUiiro-8-iiiBtliyl 
pantaae 

. 8:8818 


»CUonh3,Mi- 
BMthjFlbtttaiH, . . . 

. 8:7478 

CtHiiCI 

24}hlaro]ioptaiia. , , 
3-GhlorohaptBiii. . . 
4ChlorDhBptBiio. . . 

. 8:84n 
. 8:8888 
. 8:8888 


8^Uiiro-2-iiiotlurl- 
hBKano 

. 8:1868 


2-Cbbn>-3-mBtliyl* 

hiunB 

d-Chloro-d-mstbyl-' 

hfMia 

. 8:804 

. 8:8188 


2-Ghlonh3-Bthy]p- 
panUiiB 

•:MN 


4-GlilarD-2|2-di* 
mBthylpBntanB. . . 

. 8:840 

CAid 

2-ChliiriMMStBiiB. . . . 
4-GhlorDH>etanB. . . . 

S;BT8 

ItHM 


6-Chliiri>-2-iDBthyl- 
haptana 

. 8:880 


3-ChloriH4-inethyl- 
haptana 

. 8:880 


3-Cbloro-3t4-di- 
mBthylheuae. . . . 

. 8:8888 

CiHiiCl 

2- ChlonmonHiiB. . . . 

3- ChloronoiiaDa. . . . 
6-GUoroncmBiie. . . . 

. 8:8818 

. 8:1888 
. 8:880 

8. Withitrtianfh^M 
CiHfCl tef-Butyl ohloridB. . . 

. 8:780 

CiHiid 

fer-Amyl dihnide. . . 

. 8:7888 

CiHiiCl 

2-G]doro-2-mBtfayl- 
pentane 

. 8:708 


S^GUoro-S-oiBtliyl- 

, , , , 

. 8:7888 


MUoro-B^dt. 
matlodbiitiaB... . 

. 8:7888 

OiHiiCl 

8-GUiiro-3-iDetliyl- 

. 8:780 


, , , 

. 8:7888 



(mmosmmmm 


m 


CAia 

pwtm 9:llli 

2-CUDnh3,M'- 

mvIhyllMntinA l:iMI 

»4^aro-2Mi- 

BwtliylpMitiM l:1lie 

M!hlQro-9.4kli- 

B:nN 

ftiGhloro-9i2i3<4vi” 
ttMthylbataiiA l:iM 

CiStfCl 2-ChlDn>-9>inflthyl- 

haptuifi I:8M 

MUoRHS-inetliyl' 

heptana BitMi 

MhlorcHi-iiiBtliyl- 
heptauiB 9:lliB 

S^hlioni-3*atliyl'* 
baiine 1;BM 

3*01ilonH3 13^1~ 
matliyllittuuLe 1:IMA 

2- Ghloro-2,5-di- 

methylhaune I:IIM 

3- Ghlon>-34thyl-2> 

mathyLpentaae 

401iliiro-2,2,4-tii- 
metliylpeataaB Is Blit 

GiHiiCi 3-Cliloro-3-mBthyl- 

octBoe l:M4S 

^rGhloroH-iiietliyl- 
oQtane 8:ilM 

t-Ghloro-S^yl- 
heptana I:IM 

4- Gh]iiio-4^1- 

haptana t:N48 

3-Chliiro-2,3Hli- 

metibyliieptaiia IsMt 

6-Ghlaro-2,5-di- 
metfayltotane IsMt 

Mh]or(K2,2,l-tri- 
Dethylhaiana , . . . . . SsMA 

3-Gliloro-2,2-di- 
matbyM-aihyl- 
peataae IsMt 

CioOnd 4-CUfiro-i-niBthyl- 

nnwann ISflll 

5- diloriH5-]iiathyl* _ 

ntynna IsVTIt 


3-CUDro<MAiyl- 


Goiitd. oetaiia l:tlM 

3- Caih]nHl,lM3i- 

aatbylootaiia tiMt 

4- GUoro-4^-prapyl- 

faaptana IsMt 

4^]ilofo-2|4|&4ri- 

metbylhqiUDe lilHA 

B. Dktlaio Darfftttfai 


1 . WUh bofA cAlorina atems primnf 
a. BotheUopinaatcmiaanJaiiiaearliQa 


CHiCIi Maihylaiia diohlorida . IsMt 

CACla 1,1-DioUonMtliaiie... I:BM 

GiBiCli 1,1-DiBhlnropfopBiiB. . I:9M 

GAdi 1,1-Didibrobutana. . . 8:Mi 

1 , l-DiaUoro-2-iiiethyl- 
pTopine tiMi 

CiHiiGb 1,1-DiidiliiropentBiie, . tsMU 

4,4-DiDUiiro-2-mBthyl« 

butona I:1W 

CtHuCJi 1,1-DiDhlDrohaptBiia.. t:8M 


6 . The two chlorine atanB on differmU 
carbons 

G 1 H 4 CI 1 l,2-DiGhloroathaii8. . . tsBlII 

GiHiCh l,3-E)ichloropropBna.. IsMJi 

GftH|Cli 1,4'Diobhn'obntana. .. IsCBU 

l,3»Dich]oTo-2-in0thyl- 

propane I:1M 

CiHisCli 1,5-Dichloropentiuia. . t:8B9B 

1 ,4-Dichloro-2^ath9r^ 
butana t: 8 M 

CiHdCb 1 , 6 -DielilorohaiatiB. . . 8:9IIB 

CrHuCIi 1,7-DiohlorohoptBne. . IsMt 

1 i^Dichknro^il- 
dimathylpantana . . . t'.MI 

CAiCli 13 -Diohloro-oetane. . . I:BM 

CAiCb l.^-PichloronoHanB. . . t:MI 

GvHMCb l.lO^Diohlorodaiiaiia., 1:1911 


I:I7U 



idoo 


CHEMICAL TYPES INDEX 


I. WftcMDfteofomf fleeonduy 

a. Both eblociiiB Btoma on mme carbon 


CiHidi 

2,2-DloliloropropBne. , 

S:714i 

CACli 

2,2-DichlorDbataiie. . . 

1:7415 

CAiCIi 

2.2- DichlDrDpeiitBnB. . 

3.3- DidilorDpentaue. . 

l:77M 

■:38H 


3,3*Dichloro-2- 
meihylbutaiie. . . . . . 

■:tM 

CsHuCh 

2,2-DichliiroheXBne . . . 

l:M4S 


3,2-DiQhloro-2,2- 
dimethylbutane .... 
4,4-Dichloro-2,2- 
dimethylbutane 

3:4325 

3:8132 

CtHi4C1i 

2,2-Dichlorolieptane. . 
4,4-DiuhLiiroheptane. . 

iittu 

S;HM 


3,3-Dichloro-2,4-di-‘ 
methylpentane 

3:7811 

GiHuGb 

2i2-DiGhlDro-octuie. . . 

8:8171 


3,^Dichl(iro-2,2,4> 
trimethylpentaoe. . . 

3:1631 

6. Both chlorine atonu on differejU oar- 
bona 

GiH|Cli d|I-'2,3-Dichloro- 

biitune 1:78U 

fiicio-2,3-DiGhloro- 
butane 3: 7581 

CiHuCli 

2.3- DiohlorDpentane. . 

2.4- Dichioropentane. . 

3:8111 

3:8121 

CAiCh 

2,3'DichlorQhexBue . . . 
2,5-DiehlorohezBne . . . 
3,4-Dichloroliezaiie . . . 

3:8311 

3:8525 

8:1344 

8. With both cHmneuiornMUrtiuy 

GiHudi 

2,3-DiDb]oT0r2,3- 
dimethylbutaiie. . . . 

3:4521 

GTHuClt 

2,4-Dichloro-2,4- 
dimethylpentane . . . 

l:MM 

CAA 

2,5-Dicliloro-2,5- 
dimethylhezane. . . , 
Sii-Dichlaro-Std- 
dimethylheiBiiB. . . . 

l:UM 

t;BIU 

CAuOi 

2t B-Dudilor 0-2 

dimethylheptane. . . 

3:1458 


GuHatCli 

2,7'*Did]lQro*2,7» 

dlmethylootBiie. . . . 
8,4-DiBhloro-3,4- 

3:1111 


<^^lnRthyB^yg4nn , . . , 

8:1724 

4. With one chlorine primary 

and one 

BBGondaiy 


CiHiCIb 

1,2-DiDhlorOpropBiie. . 

3:5211 

C«H,C]| 

1,2-DiohlorobutBnB. . . 

3:7681 


1,3-Diolilorobutane. . . 

3:7125 

CsHioCli 

1,2-DiBblDropentaaB . . 

3:8141 


1,3-DichloropentBDB. . 

8:1221 


1,4-DichloropentBne. . 

3:1224 


1 .3- Dii:liloro-2-methyl- 

butane 

3.4- DiBliloro-2-methyl- 

3:1228 


butane 

3:8175 

CiHuCli 

1,2-I>ichloroheiane. . . 

3:8381 


l,5-Dic!ilorolieiaiiB. . . 

3:1341 

C 7 H 14 CI 1 

1,2-DichlorQheptane. . 

3:1421 


l,2-Dich]oro-4,4- 



dimethylpimtane . . . 

3:8516 

ChHliCIi 

1,6-Dichloro-notaiiB. , . 

8:1636 


l,7-Dichlori>-octane. . . 

3:1532 


4-ClilorD-3-(oliloro- 



mBthyl)heptBoe. . . . 

3:1534 

CpHiiCli 

],2-DiBhlorDnon(ine. . . 

3:1682 

3. With 

one chlorine primary and one 

tertiacy 


CAGli 

l,2-Dichloro-2- 



methylpropane 

3:7481 

CiHadCIi 

l,2-DiDhloro-2- 

methylbutane 

2,4-DiclilorcH2- 

3:7121 


methylbutane 

3:8115 

CiHiiCl| 

2,S-Dl(!hlon)-2- 



metbylpontaoe 


1. With one chlorine lecondaxy and one 

tertliiy 


CiHuCli 

2,a-Dii)Uoto-£- 



methylbutaoe 

3:7176 

CiHnCIi 

2,3-Diohloro-2- 



methylpentane 

S:lMi 


C. TiicUoio Daii?ttlVN 

1. With oH thru thkniu otonu primuy 
CHC3i Chlorofonn l;IMi 



CHEMICAL TYFm WDVS, tm 


asucui 

Llil-TriQhkietlianB. . 

8:00 


l,l,2-Triohk»petliana . 

8:880 

CACb 

1,1, l-TSri6hloropropBne 

8:880 


1,1,3-TrichloropropBne 

8:880 

c^aoi 

4,4|4-TrioMoro-2- 


metbylbutaae 

8:1818 


I. With two c/Uorihtf atoms prinuy and 
ons MGonduy 

CiHiC]| 1,1,2-TrichliiropropBne 8:101 

1,2,3-TrkhliiropropiinB l:58li 

CiHfCIs l,La*TiMhloEDfatttuie. t:N8l 

CiHiCli l43~DiGUoro-2-(ohlQitH 


metbyL) butane 1:1818 

8. With two cMonnc ataniM primiiy and 
one teftiaiy 

G1II7CI1 lili2"Trio]iloro-2> 

methylpropane. . . . . 8:8711 
l,2,3-Tri<^oro-2- 
methylprapane 8 : 6888 


i. With one chlorine atom primaff and 
two aocondiry 

CkHsClj 1,2,2-TrioUoropropiiiie 8:8478 

CiHtCIi l,2|3-Triohlorobutane. 8:8188 

8. With one ehlorme each piimirF, 
UGimdai 7 i and tertiaiy 
CiH|Ch l,2,3-Tricli]oro-2- 

jnDlhylbutiuiD 8:110 

6. With all three chlorine atame Bocondary 

C«H 7 C!]t 2,2,3-TrichIorobutBne. 8:8881 

7. With two chlorine atonu lecondaiy 

and one tertiiry 

CiHiCli 2,3,3-Trich]oro-2- 

jnethylbutano 8:4788 


D, Tetndiloro DerifitiToi 


1. With an four chlorine atoms primoiy 
CCJ 4 Carbon tetrachloride . 8:810 

CACU 

1.1.1.2- Totraclilon>- 

^hane 

1.1.2. 2 - T 0 trachloro- 

ethane 

8:8868 

8:8780 

ewa. 

l,l,3-Trichloro-2- 
(obloromethyl)- 


l:IIU 

CM3t 

1 , 8*Dicbloro“2,2"bir“ 
(obloromethyl)- 
propane 

IrMfT 


E With tteea 

GiaiGli ia.l>TetrBoUoio- 

propuia 1:088 

1,1,2,8-Tetraeliloro- 
propane |:OI8 

C1H1CI4 l»lil.2-TetraehlQn>- 

butane 8:808 

8. With two eUorine atoms febauj and 
two iBCondofy 

CS1H1CI4 l,l,2,2-Tetraahl(iitH 

propane 8:860 

1.2.2.3- Tetrach]on>- 

propane 8:8888 

C1H1GI4 l|2,3,4-TetraGhlon> 

butane 

(aolid iaomer) 8:170 

(liquid iaomer) SiOO 

CiHuCU 1,1,2,2-Tetraehliiro- 

hoxBOe 8:808 

4. ITirA one cidorihe atom primary and 
three aeconiUiy 

CfHflCIi 1,2,2,3-TBtraahlinD- 

butuie 8:078 

1.2.3.3- TBtraohloro- 

butane 8:810 

8. With three chlorine atoms primary and 
one tertlaiy 


C 4 H 1 CI 4 1,1, 1 .l-Tetrachloro-^- 

methylpropane 8 : 470 

1 .1 .2.3- TetrBohliiro-2- 

methylpropane 8:110 

1.2.3- TriohiDro-2- 
(chloromethyl)' 

propane 8:880 


8. With two chlorine atonu primary, one 
lecondoiy, and one tortioiy 

GiHvCb l,2>T^iGbliin>-2- 

Cchloromethyl)- 
butane 8:880 

E Pentachloro DeiiTatiTai 

1. With all Jive cMonne ofome primary 

GiHdi Pentachloroethane.... 8:lBO 

I. With four chlorine atoms primary and 
one ucondoiy 

CjHiGli 1,1,1,2,3-Fentaohloro- 

propane 8:4148 

1,1,2,3,3-PBntaoliloio- 
propane 8:180 



CBsmtcMii nm otsdoc 


UM 

Ih Wn^UIM9 vtmOnHm mOmm pilBUf na 


AMMoadtrr 

GAiGli l,l,2,a,4-P«atacIikKt>' 

tratUB 

(■olid tenor) I:i7il 

diiiiiidteiMr) IsINB 

GiHiGli a,3,4,4,4-PBiitaQlilORi- 

i-motelbutine ...» I:m 

CiHM l,l,l,2,a-F4ntochlaro- 

boiane I: 

4. With two cMoHho B^omi primirj onrf 
thru MGondiiy 

GACIi l,2,2|3,4-Penteliloro- 

butiHB I:im 


i. ITffA /our cMorfnt Bfoini piteiy irid 
ont MUiy 

GiBiCIi l,l,l,2,3-Pentaohl(inH 

a-mothylpnipiiie. . . S:1M 
l,l,2,3-TBtraohloro-2- 
(chloroinethyl)- 
propane i;lt72 

F« EmdUon DorifillToi 

1. With off fix cWorihff ofomi priniafy 

CS|CU HoxaflUaroetliaiw. . . . I:4W 

t. With flvE ehiadno atom pdnmxf and 
two locofidiiT 

GiHgCli l|lil,2i3|3-HBXMihlo- 

roproiMae I:MM 


t. WkhftiwdMha^lamjdmWfWid 

ffiM aipondify 

ClAOli l|l,2r2,8,3^HBXOflliloro- 

propana. l:jM9i 

GiHA 1,1,2,8,4.4-HmQliIaio- 

butona S'.lUfi 


G. HateMoro Pa riw Um 

1. IPilA fix cMoriac oioiru priaaanf te 


GiHCLt lilil«2|3y3|3*H8|](liBF 

oUnropropuB IsMI 

I. With Jiva chtoriM at&nu prtef? and 
li »0 Bieoiidarp 

C£C1t 1.1.1.2.23, 

chlnrDpropBUB 

I. WliA four cMoriht steu prfanirj and 
itei aooondaip 

C 4 H 1 GI 7 I,li2|2,8i4,4-H8ptar 

chlorobutauB 8:tfN 


H. Octuhkm DorlfilirM 

C|C3« OfltaohlDropropBno , , . 1:4431 

G^idi Ifli2i2.3,3i4|4-Ootar 

ohlorobuta&B I: 


VniT 2 . CHLORO SUBSTITUnOlf PRODUCTS OF UNSATURATBD ACTCUC 

HTDROCARBONS 

(Summaiy of Glauification of Unit 2) 


A. Or Mono-ounm. 

1. With one ehlorinv on C atUiehed io onBOAifalion. 

0 . Thia ohlorinB atom ia primary, 

Bi Mcmodhlora. 

■1 Diohloro. 
at PolyoUoro. 

&L Thif ohlorine atom la aacondnrp. 

Ih Monoehloro. 
bi Diidiloro. 
fal Polyohloro. 

2. Widi two Mnino otea on C aUachod to unaohiration. 

0. Both thoBB uhlorinea an on aamo C atom, 
fr. ThofB two ohkuiiMa an on different oarbona. 

8. IFiAnonei^lAfatetealoifuonCottaoAedlloimaaiufafiDii. 
Oi MonoehlarOt 
k DteUno. 
c. Polyehloro. 



camod&ii'Tms oonx 


B.arSnOTi|i. 

I. 

9. WHk iMaiauntuM. 

«. Ci leriBB. 
i.€i Hrfaa. 

«, Gi Mite 
d. Cl aeiM. 

3. IFiCfc "MoM** wMura^ 

0. Or taoLanm, 

D. Or Tinuouuum. 

B. Or AixmB. 

1. WiA dUoKne oitathid to C obo biarivv tnpb bond. 

a. Monoohliirci. 

b. Diobloro. 

a. WUh cMoKnaM onocbed to wme C oto^r toon UkU bwriiv tri^ bond. 
0. Mcmochloro. 

oi Chlorine to jiriiniry. 
oi Chlorine to terttoiy. 
b. Diohloro. 

F. Or AuKAm-YtaB, 

Q, Or ALXENTina. 


m 


wxn I. CflLORO SUBSXmmoil products of unsatdratbd actcuc 

HTOROCARBONS 


A. OfM 

ono-olelini 


CW3, 

lid-Dichlorobutene-l , 1:710 

1. With one cMorbir on C •ffacbed to 
UFiMtororion 

a. Thto ohlorine atom to prmaini 


l,3-DiBhloro-2-niBthyl- 
propeue-1 1:00 

CAa 

cAa 

Bi KOllOCHLOBO 

Vinyl chloride 

l-ChloropropBne-l .... 

S;7I1I 

S:7m 

CfHiCb 

m FOLTOHLOnO 
l,3-Dichloro-2-Cahkini- 
mothy^propene-l . . 1; 

GtEja 

l-Chlorobutene*l 

1:7111 

CiHdCU 

l,3,4,4>Tetra6Uor^ 
butano-l..: S:INR 


l-€hloro-2-inethyi- 
liropene-1 — ..... 

1:7UI 

CiHK^li 

2-(ChlorDmethyl)l,3- 
dichlorabutene-l . . . 8:1111 

CAa 

l.Chloropentene-1 ... 

1:7411 

k 

Thto chlorine atom to neonin 


l-Chlonha^nethyi- 
butene-l 

•:7M 

CAa 

b| IIDNOCULOBO 

2-Chloropropene-l ...» 8:701 


l-CUom-S-meUiyl- 
butene-l 

1:7111 

GilHiGl 

1- Chlorobutenn-l .... 8:708 

2- Chlorobutene-3 8:7||| 

CAiO 

OiBua 

l-ChhmhoEBiie-l. .... 

l«Caihirolieiiten»-l. . . . 

1:701 

1:8111 

CAa 

2-OhlorQpentene-l .... IsTlO 
2-Chloropentane-2. . . . 8:710 
ICIhlaropentene^. . . . 8:7111 

CAa 

Be iWffltMiin 

l,3-DlohlflrQ|HniMnB-l 

1:081 


SdChloKhleiiBUiyl- 
butene^ 8:180 


III li i 



CHEMICAL TYm INDEX 


1804 


CiBiuGl 

UManbmue-l I:7III 

S^lmtibnxaie-a B:7W 


3-Ghloro-3|2-diin6thyl~ 
bui6D»>l l:7Mi 

CAaQ 

2-Ghloroheptene-l l:7iB8 


4-Cli]Dr(iheptonB-3.... I:8ni 


3-CUoro-2,4-diniethyl- 
pentene-2 8:7W 

CAiCl 

B-Chloro-octeno-l — l;Mf 

2-Cliloro-ooteno*2 8: SMS 

4-Chloro-octene4 8:8888 


2-Ghloro-3-etbyl-d- 
methylpentene-l. . . 8:811S 

CAica 

S-CUanidecen»fi l:nU 


tn DICHLOSO 

CAOi 

2,8-DLchloropropene-l 8 : Slli 

G^iGla 

2,3-Dichlon)butene-l . 8:1874 


1.2- DichlorobutetiB-2 

(h.-b.) 8:S8tS 

l,2>OidilorobuteDa-2 
(L-b.) S:<MI 

1.3- Dlchlorobutene-2 . 8:8868 

CiHiGli 

2,8-Dich]oropentene-2 8 : 1888 
8,4-DiBhloropentene-2 8:8848 


l,3-Dii!hlofo-2-methyl- 
butQn^2 8:8178 


bl FOLTCHLUBO 

GiHidi 

1.2.4- Trichloro- 

buteDB-2 8:9888 

2.3.4- .Tricbloro- 

butene-2 8:i8M 

CaHiCU 

2,3,3, 4-Tetnioliloro- 

butene-l 8:1188 

2. With two chlorine utom on C ottached 
to imiafuratun 

a. Both theBB chlorinoB are on eame 

C atom 

CACIi 

1,1-DioUoroeihylBne.. 8:8886 

GiHiCh 

1,1-DioblorDpropeiie-l 8:8188 

C^iCli 

l,l-Dichloro-2-inBth^- 

ruNuffMimtil . . 8:8888 

CACh 

liliZ'Tcicdilaio- 
ethylene 8:8178 


CACIi 

1,1,2-TiiQhlanh 
propene-l 

8:8W 

fyT|r!ii 

l,l,3-TriohLoro-2- 
methylpropen^-l. . . 

8:8888 

C|H|G]| 

1 , 1 iB-TiiohlorcH 
hfixene-1 

8;M88 

QCU 

Tetraohloroothylone . . 

8:8488 

C|HCI| 

1 ,li2,3,3-PentBdilQrO' 
propene-l 

8:8178 

Wk 

Hexachloropropene. . . 

8:8878 

CiHica, 

These two chlorines an on differ- 
ent Barbone 
{-0=<>-) 

a a 

n»-l,2>Diislili)nK 

pthylsna a:fMt 

(ni>UF-l,ii-INehlan>' 

Bthyiene Ilftn 

CiHiGli 

1.2- Dichloiopro- 
pene-1 (h.-b. uomar) 

1.2- DichlDropropene-l 

(l.-b. isomer) 

8:8168 

8:8118 


ciA^2,3-Diohloro- 

butene-2 

(rBns-2,3-Dlchloro- 
buteiio-2 

l:ifM 

>;nK 

COIipCli 

l,2-l>iclilDrohe3une-l . 

8:8888 

CiHCk 

1,1,2-Trichloro- 
ebhyLeno 

8:8178 

CiHiCIi 

1.1.2- TrichIiiropro- 

pene-1 

1.2.3- Trichloropro- 

pene-1 

8:8888 

8:8888 

CiHiCU 

1,2,3,3-TotrBGhloro- 
propene-I 

8:8888 

C 1 CI 4 

Tetrachloroethylene . . 

8:8488 

C 4 H 1 CU 

1,1.2,3,4,4-HexBr 

chlorobutene-2 

(liquid Isomer) 

(solid isomer) 

8:8848 

8:1846 

CiHiClf 

Ii2y3|4, 5,6-HeiSr 



8:1818 



CHKMICAL Ttm INDEX 


1 flWimf Qfikff dtforbw sfemioiiC 
fftscM to imterieton 

a. Monoddoro 

GAd 3^UoniiirQ|ien»-l.... t:1lli 

CAiGL Mlhlorobutenfr-l l:7iM 

4-CliknDbuteii»-l S:71fl 

l-ChlorDbuteiie-2 I:7NS 

a-Chlom-l^inethyl- 
propeno-1 %:7Ui 

CiHiCl S-Chloropentfiiie-l .... 1 : 7M 

4- Chloropenten»-l. ... I: VW 

5- Chloropenteiie-l 1 : 7411 

l-ChloropBiiteiie-2 . . , . 1:7471 

4-ChloropeEitene-2. . . . 1:7411 

6- Ghlorapeiit6n6-2 l:74tf 


2- (GhlQrom0thyl)- 

butene^l I;ill4 

3- Clii[iro-2-metliyl- 

buteue-1 1;7N1 

l-Ghlaro-2-iDethyl- 
buteiie-2 l:741i 

4- Ghloro-2-meihyl- 

butene-2 S:74ii 

CsHuCl 3-OUarohexeiie-l 1:1114 

4-CliloroheKeiie-l 1: 7W 

6-Clilor(ibexen&-l. .... 1:7N5 

l-ChlQrohexBDe-2 1 : 7111 

4-Ch]orohaxene-2. .... 1 : 7171 

l-Cblciiroheiene-3 I'.IM 

3^hliiro-2-m0tihyl- 

pentenc-l 1:7111 

4-Chloro-4-niBthyl- 
pentene-l. ....... . 1:7111 

S<Gbloro-2^inetiiyl« 

pontene-2 l:7lli 

4-Gbloro-3-iii0tliyl- 
pentene-2 1:1118 


l-Ghli]ro-2,l-di- 
methylbuteDe-2. . . . 1:7111 

CiHuCl 3^hJorohepteDft-l. . . . 1:1411 
4-GMiirQhepteiid-2. . . . 1:8111 

4^h]orD-5-ni«thyl- 

hexoiie-l 1:7711 

4-Ghloro-l-mBthyl- 

hexeDe-2 1:1414 

4^hliiro-5-]BBthyl- __ 

hflxeae-l I:78N 




OrHiiCa 



Contd. 

pintiDA*! 

4dChlofO-2,4din»0th^- 

fcfIM 

* 

penlifinB*-! 

l:t«U 

C|^l|Cl 

MIUQriHMrtaiie-l. . . . 

»stlM 


4*Glilar(K>cbenB-2. . , . 

I'.aiSi 


4<;iilQro-64QBCliyl- 



bepten^'l 

■iflM 


6<;hlorch2-iD0t2iyl* 

hiqptBiiiB-2 

4-ChloiD-l-iiietibylr 

a:lM» 



h^tene^l 

4-CblQro-6-]ii8tliyl- 

IsMM 


heptenA-2 

6-Chjloro-4r]xietby]r 

•:aiw 


hepteoB^ 

l-.UII 


4^hlorcH2,6Hlimet]iyl- 



hMeniB-2 

j^ini 


4-Chloro-3,5-di]n«thyl- 

hexene-2 

2-Cbloro-2, S-dbneUiyl- 

I:1R8 


bekeno-S 

i:im 


l-Ghloro-4-eihylr 



hexeiiB-3 

S:U1I 

C3»HwCl 

4- ChLDTi>-7-mBthyl- 

ootene-2 

5- GhlonHl-metbyl- 

l-.MB 


octeiie-3 

I:11M 


4-Gh]oro-a,6-djmet]iyl- 



heptoiie-2 

1:1111 

CioHuCl 

4 -CI 1 I 010 - 3 ,7-dim«tliyl- 

octene-2 

4-Ghlon>-3,4rdietbyl- 

1:1714 


hexBne-2 

1:1711 

b. Dichloro 


CAOi 

3,3-Dichloropropeae-l 

1:1141 

G 4 H 1 CI 1 

8,4-Diclilorobutoiie-l . 

1:1111 


l,l-OicblorobutBn0-2 . 

1:7181 


1.4-DichlorobuteDe-2 . 

1:1711 


3-CblorO’2-(chlDr(h 
ineihyl)prop6ne-l . . 
3,3-DicUon>-2-inAthyl- 

1:101 


propene-l 

1:7481 

GiHiCli 

3-Cfa]oro-2-(bJilon>” 



methyV-butene-l . . . 

1:101 


3.3- DiDlilon>-2-iii0thyl- 

butane-l 

1 .4- IMilori>2-iiiBthy i- 

1:701 


bat«ne-2 

1:104 



«W!MinAt. IMOBX 


UM 

fi, jraqroBUiro 

GiBM 8^,a-THohlaro- 

propene-l . . . . I:IIAI 

CACh 3,3.3-TriGhli]rD-2- 

nethylpropa&o-l . . . 

GACb l,l,lt4,4-BnitMhlaro- 

buteiia-2 I.-MM 

HuftohlorafautaLB-X. . lilMA 
HenohlMbutane-Y. . liNM 

8. OflHQltfltf 

V With '* cmnvMvf " ufuahirotfon 

GACl 4ChlorobutBdini»-l,2 1:72» 

CiHtGI l-Chloro-d-methyl- 


butadime-U 8:3m 

CkHiCl l-Cbloro-S^flihyl- 

pBiitadiBiie-li2 8:1114 

C 7 fliiCl l-Chloro-3-6ihyl* 

pentadiBne-U 8:liN 


I. WUh amiuguttd" imMiutatian 
a. CiaeriBi 

GAGl l-Ghlorobutadieiia-1,3 8:3818 
2-ClilorobuUulifliiB-l,3 8:3888 


GACh l|2-DichlorDbuta- 

diene-U 8:8853 

2,8-Dichlorobuta- 
diene-1,3 8:im 

lj2,3-TYiofalciniliutA- 
dieii0-l,3 8:1158 

CSACb 1,2,3,4-TitraoltlQrD- 

liutadieii0-l,3 

(solid iflomer) 8:1838 

liquid isomer) 8:8158 

GsHOi 1.1,2.3,4-Fentsohloro- 

butBdiene-1,3 8:8854 

GA Hsudiloroliuta- 

diiiM-1,8 8:8185 

5. Gnerisa 

a-Chloropent*- 
diene-M.... 8;3m 

l-CUonH^wtliyl* 
butidieiio-1,8. . . . 

8Akito-2Haiefcliyl- 

butadiene-U 8:3m 

4A]ciro-2*mii^- 
batBdisiio-1,8 8:3881 


OAGli lAloro4*CdM8^ 
BfeelM)-famdiBn5- 



1.8... 

>:«» 

Ci G| 

€Aa 

8-ChlarbhsitBdiBM-li3 

S:Nil 


l-Ghlon^metliyt 

pentsdiene-M 

2Ghlaro-8Hmetihy]r 
pentadien»*1.3 

a:in« 

•:MU 

CACh 

1,3-DicUonihaur 
dMiie-2,4 

l;IIU 

CtHidi 

l,3,4,8-TBliradhlon>- 
lMiudisiie-2,4 

8:8m 

d. Gi series 

C|H]|C1 S^blonHsctaduns-liS 

8:8m 

L With 
OHia 

uniafurii/Mfi 

3,3,5-TridhloroheiBr 
diBnB-1,4 

8:8m 

CyHuCl 

4^Uarahepts- 
diBiiB-1,6 

8:8885 

CfHuCl 

2Ghloiro-6-'metliyl*^ 

mBtiiyleiiBheptene-2 

8:8815 

C. Of IMoIsflni 

CiHiQi 3,6-DichloniliBia- 

trianfr-1.3.4 

8:8885 

CfHiCli 

3,4,6-Triohlorolieifr. 
trieDS-l,2|4 

8:8m 

D. Of Tstriolsflni 

CACl 3-Chloroheis- 

tetriene-l,3|4,6. . . . 

8:3385 

CiHiCli 

3,4-Diclilorohesa- 
tatrsnDe-lA4(6. . . . 

S:8m 


& OfAlkiaM 

1. With chhrinw attached to CdMQhW'' 
(nf bond 


0. 

i 

1 


G^Cl 

ChlorosM^Jeiis , . . . 

. S!3m 

OAca 

1-Ghtorofaeiyiio-l , . 

. 8:im 

CrBiuO 

l-Chbroheptyne-l . . 
l-GUoro.8-ethyl- 

. 8:8181 


pentyno*! 

. 8:8518 

CiHttGl 

l-Ghloro-ootyM-l.. 

. 8:8518 

CAriCl 

hCtSatODoam-l^^ 

. 8:8815 



coBiaoAL mn lam 

m 


OAA 



CUIemMtHtM.... liMtt 



Mm 

A «MWM to jam* C 

CtBfiCl 

2'€likn>i24nethyl- 


RTAer tton Chet heerirv fitfe bend 


OOtpMiS,. 

liMI 

Mi Monodiloro 

cuEba 

SChlon)-3*ffiethyt 


li CMUmi » nUMART 


nonyRe-h, ....... 

I:i 71 i 

CiEbCI S^adonvioiQm-l.,.. l:yiM 

b. 

Diehloro 


GiBiC3 ICihlonibtttyiie^..... 1:7171 

CAA 

diawlIqdkaMfrI. 

Mm 

CAfil l-Chhir(Hietyiie-2.... 8:lilA 

r ttiikidtiDN 


n oHumim n TiRTiABr 

QCli 

l,4-Dichlor6fautp 
di-yne-lJ 

•tMM 

CdSfCI 3*Chlorc^^]netifayl- 

Imtjnwl t; 7 U( 

0 . OfAlkeajaM 


rtfVY S^OhlonnS-ineibyl- 

GACl 

l-Ghlorobuten-^ 
yne-l 

uMm 

pentyne-1 S:ira 

4-Ghloro44nethyt- 

CrBia 

S-Chbro-S-jneihyl- 


pMktan»-a a:NM 


heuDa^L-yne^. . , 

IsMI 


UmT 8. CHLORO SUBSTITUTION PRODUCTS OF HYDROCARBONS 
CONTAINING CYCUC NUCLEI 
(Sumnuiy of ClassifiDAtiim of Umt 3) 

A. Or Ctclqaikaiiiu. 

B. Or MoNoin7ci.iAJB Aromatic Htdrocarbonr. 

1 . WiikolldilormBWfiiudeM, 

2 . TfiU oS cAfortne in fide cA(iin(j). 

a. Saturated ode dudnCa). 

b. Umaturated aide cham(B}. 

3. TFitb oUonne boA in nn 0 and in rik cbainfi). 

C. Or PoLTNircLEAB Aromatic Htobocarbom. 

1. TFiA joS cUorine in nuefaitf. 

0 . ByBtamB with unonndeiued rinip. 
b. Syatenu with oondeiiBed ringi. 

2. Wiih all cAiorine in tide ehain(t). 

a. SyateiDB with two unoondenaed rinp. 

b. Syatema with two oondensed riop. 

e. Byatema with three unoondenaed rlnp. 

3. lYiA cUorina bo A in niicieui ond fide chain. 


UHIT S. CHLORO SUBSTITUTION PRODUCTS OF HYDROCARBONS 
CONTAINING CYCUC NUCLEI 


A. Of Cydoilkiftaa 


B. Of MonDancloar Aremilie 

CACi 

ChlonMydopentene. . . 

l!7W 

Hydrocubou 

1. With ell chlorine in ftucleiii 

C|Qi|Cl 

Cadoioeydohenne.. 


CiHid Chlorobeniena SsTMl 

CiHiCli 

eiii-l,2,8,4,3>Heia- 
ohloroRyoloheiine. . 
Cranial, 8a3, 4,5, B-Haear 
ehloioeyeliihBsana. . 

t:Utt 

IsiW 

CaHA o-Dichlorobeniene. . . . t:MI 
mp-Diohlorobemene. . . S:|llf 
j^Dinhlmobanieiie. ... 1:1 



139S CHSMlGAli TYFEB INDEX 


CACli 

I,2i8-TriehknDbeiiie]ie 8j9BN 
l,2f4-TriDfaloroben«iie 8:1119 
1,3, 3-Tric1il(apbeiiMDe 8 : 1489 

CACh 

1.2.3.4- Tfltraflhloro- 

benione 8:8881 

1.2.3.5- TatncUoN^ 

beaieiw tsMU 

1.2.4.5- TBftrMhloro- 

bezuene 8:4118 

GfHCU 

FantBchlofobeiLaeiie . . 8:88N 

Cica. 

HBiachlorobenieiiB ■ . . 8:4889 

CtHtCI 

o-Chlorotoluene 8:8M8 

m-Chlorotoluone 8 : 8878 

j^Chlarotoluene 8:8187 

C7HiC9a 

2,3^Diahlor(itoluenB. . , 8:8846 

2.4- DichlorotoluaDe. . . 8:8198 

2.5- DiGhlorotiiluenfi. . . 8:8146 

2.6- Dichlcirotiiluene ... 8 : 8^8 

3.4- Dichlorotoluene ... 8 : 8888 

3.5- DicUorotolueiie ... 8 : 8818 

CrHidi 

2.3.4- Triehlorotolueino 8:9411 

2.3.5- l>icbl(irotaluene 8:9818 

2.3.6- TriohlorotoluBne 8:8888 

2.4.5- TrichloFotoLuene 8:8188 

2.4.6- TrichliirotaluBne 8:8888 
3,4,5-Trichlorotolu6nB 8 : 8688 

CtHiGIi 

2,3,4, b-Tetrachloro- 
toluens 8:8719 

2.3.4.6- Tet»chloio- 

tolueno 8:8489 

2.3.5.6- Tetrachloro- 

tolusne 8:8878 


2,S,4,5,6-FHituhlanH 
toliune B:4M7 

C|H|C1 

o-Chloro-ethylbeiucne 8 : 8618 
p-Chloro-ethylbenieiie 8 : 8678 


8<ChLoro-l ,2-diinBthyl- 

bfiiiKDe 8:8648 

4-Cliloro-i,2-diinBUiyl- 
be&isiiB 8:8878 


2-Cliloro-l,3-diiiietliyl- ^ 

bBiiiene 8:8688 

4*Ghloro-l,3-dimBthyl- 

benienB 8:8886 

S.Chloi»-l,3-diimthyl- 
beniem IjSIII 


2-Ghlorfr-l,4-diiii0tliyl- 
beuene 8:8888 

GiQuGL 

4iChIimHio|)tqpyl- 
' bmeiie IzBNI 


CiHiiCl 

2-CUonh 1 ,3,5«tri- 


Gontd* 

msthylbenaaiie 

8:8786 

GiiHjjCSl 

2-Chloro-p-eymenB. . , 

8:8776 


S-Cbluro-p-oymeiiB, . . 

iiavw 

8. IPifli an cMotiim in aidw cMn(f) 

0 . Saturated aide obainCa) 


OlHyOl 

Beuayl chloride 

8:8686 

CtHiCIi 

Benaal (dl)ohliiride. . . 

8:88» 

CyHidl 

Benaotriehloride 

l;IIM 

CiHiQ 

a-Chloroetbylhenaene 

8:8817 


/l-Chloroetliylbeiiaeno. 

•:87 ia 

CAOi 

Op^Dichloroethyl- 



beoiene 

8:8886 

GAO 

o-Xylyl chloride 

8:8718 


ii»-Xylyl chloride 

8:8788 


I>-Xylyl chbride 

8:8618 

C|H|C1| 

o-Xylylsno (di)- 



chloride 

m-}^lyleiie (di) 

8:1948 


ehloride 

p-Xylyleiie (di)- 

8:9819 


chloride 

S :18» 

CiHiiCl 

7 -ChlonMi-propyl- 



beuaene 

o-ChloroiBopropyl- 

8:8777 


beniene 

8:6618 

Cio&iiCl 

2,3,6-Trimoihylbeniyl 



(^loride 

2,4,6-TrimBthylbeiiayl 

8:6781 


chloride 

2,4,0-TrimBlhylboiiayl 

8:1788 


chloride 

4>lBopropylbenayl 

8:8878 


chloride 

jS-Chloro-ter-butyl- 

8:8796 


benaeue 

8:8786 


b. Unsaturated aids chaiii(A 
CiHiCl w-Chlorophenyl- 

a^tyleno 1:9414 

o-Chlorophenyl- 

aoelylBoe 8:9497 

m-Chliiropfaaiiyl- 

■oetyWe 8:9M 

p-Chlorophenyi- 
aoetylw 8:9M 

CiHiGl o-Chlorovinylbenienfl 8:9718 

iS^hlOEOviiiylbBinieiie, 8:8717 



CEmMIGA]. Tyi>ES INXnx 


m 


CJB^ 

l-C9doto-l-phenylpro- 



pene-l. 

9:1 


9^Chli»o-l-phenylpro- 
pene-l 

9:1 


9<Chhiro-l-pUnylpto- 
pen»-l . . . i 

9:9919 


l-Chloro-2-phenylpro- 
pene*l 

9:9749 


l-ChloKhS-phenylpn^ 
pene-l 

l:87W 


2^hloro-3-phenyIpn^ 
pene-l 

9:9999 

9. WUh chlorine hath in rihp end in ndi 

chain(s) 


CrHiCh 

o-Gkliirobeniyl 



ehloride 

9:94N 


m-Chlnrobeniyl 
diloride 

9:1449 


p-Chlorobeniyl 
chloride 

9:9199 

CiHiCU 

2 , 6 -Diiihlorobeniyl 



chloride 

9:9410 


3,4-Dichlorobenayl 
chloride 

9:9799 


3,5-Diohlorobenayl 
chloride 

9:9999 


(hChlorobenial 
(di)chloride. ....... 

9:9999 


m-CUorobeniol 
(di) chloride 

9:9719 


pOUoiobeiiial 
(di)diloride 

9:1799 

G 7 H 4 GI 4 

2,4-DichlorobeniBl 


(di) chloride 

9:9999 


2,^DiclilorobenaBl 
(di) chloride 

S:N99 


2,6-Dichlorabenaal 
(di) chloride 

9:1899 


8,4-DioUQrobeiiiBl 
(di)cblorido 

9:9897 


3,^Dichlorobenial 
(di) chloride 

9:9879 


D^hlorobeniotri- 
dhlotide 

9:6889 


m-Chlorobeiiaotri- 
chloride 

9:9849 


p-Chlorobeniotri- 
chloride 

9:9899 

CiHidi 

2,3,4-TriQhlorobeniBl 



(di)chlorido 

9:9919 


2r8,9-TrichlarobeiiJal 
(dDohloride 

9:9178 


OrHidi 

2,4,9*Tricfalor9beniil 


GoKftd. 

^(di)oUoride. 

9,4,ikTriehlivrobBitfet 

9t99l9 


(dOchlnrida 

«i«CI 

Cj^GU 

2,3»4,6-TetriioUoro- 



benaal (di)ohlorifki . 
2,8^,0-Thtnuihloro- 

liMM 


benial (di)cfaloride . 
2,3,5,&-TetrBohloro- 



(di)ohlQride . 

1:IM 

CvHa 

PentaohlorQbeiiial 



(di)Qhloilde 

l:aiN 


C. Of Pn^udev Anoutic Ordnciriioiif 
1. With alt chtoriw in nutimu 
a. Syatems with unoondpiued linfli 

C|A«C1 2-Chlorobipli6nyl I: 

a-Chlorobiphniyl 9 

4-Chlorobiphenyl 9 

CuHrCIi 2,2'-DiQhloroUphaiyl. 9 

2.3- Dich]orobi|ihBiiyl . I 

2.4- Dichlotobiplicaiyl. 9 

2,6-Dichlorobii^ioiiyl . 9 

3,3'-Dichlorobipehiiyl. 9 

3.4- DichloTobij^Bnyl . 9 

3.5- Dichlorobiph0iiyl . 9 

4,4'-DichlQrobipkeiiyl. 9: 

CuHioCli 4,4'-DichlQrodipheuyl- 


methane 9:1997 

CiiHioCli l,l-Di-(2^chloro<' 

phenyl) ethylene 9; 9479 

CuHuCli lii-Di-Cp-chloro- 

phenyl) ethane 9:9999 


b. Byeteme with oondenaed zinca 
Cj^tCI l-ChlorDnaphthalene . 9:9979 

' 2-ClilDrcuiaphthalenB . 9:1999 


CioH(Cli l,2>DiDhlQronaphtha- 

leuc.... 9:9199 

1.3- Diohloronaphth»- 

lene 9:1919 

1.4- DiohlQronBphtha- 

lone 9:1999 

1,9-Dichloronaphthar 

leno 9:9999 

l.G-Dicihloranaphtha- 
lonc 9:9919 

1.7- Dichloronaphtha- 

lene 9:1999 

1.8- DichloronBphthBF 

lene 9:9119 

2,3-DicblorcmB|ihthfr- 
lene 9:9919 

2.6- Diohleriiiiaphth^ 

lene I:A9I9 

2.7- Diehliirona|ihthaF 

leoe 9:9149 


iiilHif Hi 



OBglHGiL TTISB mm 


tm 



U34UeUflie- 



l,a«i-'MaUoN- 



l^.fr-'Mohlaro' 

•:IIM 


Tl^ph^h*^**** 

l^il-'MiUoro- 

1:1888 


yiaplif halaim ■ ...... 

1,2,7-TriBhloro- 

1:1M1 


nephthileoe 

l,2,8.Triehlon- 

•:MI 




1,8,5-Triehlorp- 

1:1818 


tia|ihthMUnii 

lAfr-lViehlonK 

1:8811 


niphthalene. ...... 

l,8,7-Ttiehlor(H 

...... 

l,8jS-Triohlon>- 

1:1871 


a;llN 


naphthalene 

1,4,5-TMehlfiro- 

l:M18 


naphthalane 

1,4,8-1^0111010- 

1:4888 


pfiphttylena . 

2,8,5->iyi«diloro- 

1:1811 


naphthalenB 

2,3,6-TriQhloro- 

1:M8 


naphthalene 

1:1418 

CiiCIi 

Ootaohlfiioaaptha- 



lene 

1:4818 

CiA^ 

1,2,3,4-Tetnidiloro- 

1,2,3,4-tetrBhydro- 



na^thalene 

6,6,7,8-Teiraohloro- 

l,2,8,44etrBhydri>- 

1;47H 


naphthalane 

1:4781 

CiiSiCIt 

9, lO-Diohloro- 



anthracene 

1:4118 


1. WUh all e/ilorine in MUte cAain(j) 
a, SyitttEQB with two unoondooflKl 

Cu^iiGA o-Chloro- 

diphonylmethue. . . I:t 


CuHigCh Oio-DlDhbrch 

diphanylmethiiiB. . . I: 

CuBjid If l-Diphoiiylothyl 

chloridB I;im 

2,2-Di|)lioiiy]fltliyl 
oUorida 1:1871 

CiJhCh A/-l,^DioUoro-U- 

dhdwnybthww I:8i7i 

dlpbuiylotliBiio. • . . > Is4SS4 

l,l-Didbloro^> 
diphfliiylithBiw. • - • • islMi 


GuBoCb l«l,l*TrkUoRh8,8* 

di|ih«ny]«thuM..... tiilH 

OuHiiCai l,U3-T8toaUBrD-l. 

2-diphaiykthiiw.., l:4i|i 

CiACk 6i^l.2-Diohlon>-l,2- 

diphonylotMone. . . 1:1181 
tMM-l,2-DiQblanH 

1,2-dipliBQ^eUiyl- 
ene IlIMt 

1) l-Diiihlorch2 

phanylothylBiiB 1:1118 

b. Byitomi with two oondoniid liw 

QiiHiCl l-CChlonmiathyl}- 

nophthalenB 1:8818 

2-(ChlotomBthyl)- 
naphtbilBiiB 8:f787 

e. ByBtama with throe unooEdeoBod 
ringB 

CiiHuGl o-ChloTOtripheoyl- 

methane 1;M18 

CwHiid l-Chloro-1,2,2- 

trqiheiiylBthylsiie . . lilMl 

8. With cWorinf both m nudfiif anf In 
fUf chain 


CuHiqCU lrl*Diijhloio^2" 
bM-(2Hd>loio- 

phenyl) BthimB 1:1118 

1.1- Difjhlon)-2^(»- 
ehlorophBnyl)-2-(^ 
ohlorophenyl)- 

BthttB l:18N 

GiiHiCU l»ltl-Tiiohloro-2,2- 

bif-Co-ohlorophanyl)- 
ethane 1:1888 

1.1.1- Triehloro-2.2- 
btB-(p-ehlon>' 

phevOBthaiie 1:1818 

1.1.1- Triohloro-2*(o- 
ehloropheoyl)-!* 
(p-ohl^pbeoyD- 

ethane 1:1888 

l«l.l-Triflhloro-2-Cifi- 
ehlorophanyl)-!- 
Cp-ohlorophenyO- 
ethoiiB*.,.. 1:1817 


OttHaCU 


l,l,l,2-TetfMhloro-2, 
2^(jp^ehliiro- 
pbenyQethue. . . . 


l:U77 



m 


cm 

CifHidi 


(MtoatiiTtm mom 


dUeA)^lkniri)<- 

fthylm a:l|li 

l.MHehkiro-2.2M. 

(p*eUoiiQphBQyI)* 




CuHiCh l|l-l!Mdiilqi<0n2^«^ 
Gdatd. ohloropiMoyl)^ 
(p-ohlofvplienyj)* 
ethylffM 

ohlDropbeiiyl)^- 
(^-oUmphanyl)-^ 
ethyfane 


I:im 


l:fNt 


miT 4. CHLO&O SUBSTlTDTtOH PRODUCTS OF HTOBOXF OOMPOnirDS 
(Summary of ClaaBi&mtkm of Unit 4) 

Or AIjCovols. 

1 . Of oey^ akoholt, 

0 . Saturated monohydric* 

•i Fiimary. 
ai Beeondafy. 
ii Tertiary. 

A Saturated dihydrio. 
e. Unaaturated (definic) znonohydiic. 
ei Frimary. 

4 SeooDdary. 

2. Of cydanok {idicydic okohoU), 

2. Of mmatk akohoU, 

1 Of akohck cOTiiaintne aUo olher functional gnupa, 

0 . Ether/aloohole. 
b, EBter/doohola 
e. Ether/eeter/alcobola. 
d Ackl/aleohob (hydroay adds). 

B. Or PHaMOLB. 

1. 0/ inofumudeor jMendi. 

0. MoDohydric. 

Bi Derivativee of phenol. 

Bi Derivatives of methylphenols. 

Bi Derivatives of lylenols. 
m Derivatives of misceUaneiniB alkylphenola 
ai Derivatives of phenolio aldehydes. 
ai Derivatives of phenolio adds, 
ar DerivativeB of phenolie aoid ohloridea. 

b. Dihydrio. 

bi Derivatives of pyroeateiihol. 
hi Derivatives of resordnol. 
be Derivatives of hydroquinone. 

0 . Trihydrio. 

2. O/UmisfearfAsnols. 
a. Monohydrio. 

ai With unDondensed rings, 
as With oondensed rings. 
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DEITI CBMKO BDBSlITDTlOir PRODUCTS OF SnntOir COllPODinM 


A. ttAkahok 

1. 0/ acyclic dZcoikoli 
a. Saturated munohydilQ 

ai P8XIIABZ 


OAoa 

2-ChlomtiiHDolpl .... 

I:WS 

CtHtOCk 

2,2-DiQhloriiethanol-l . 

l:SYAi 

CAOGla 

2,2,2-Trichloro- 
ethaaol-l 

1:5372 

GiHfOGl 

2*GhliiroiiropBiuiL-l. . . 
S-ChlaropropBxml-l. . . 

l:8Hi 

CAOGli 

2i^Dichlor(^ 
propanol^l 

SrlMt 

G^HiOCl 

2-Chlorobutaiicil-l 

ft-Chlarabutanol-l .... 
4rChlorobutiUiol-l .... 

5;ilM 

a:aii5 

a:n7i 

GiHyOGli 

2t2|2-TriohlonH 
butand-l 

S:1IM 

CAoa 

2- Cliloro-2-methyl- 

propanol-l 

3- Cblori>-2-metliyl- 

propanol-1 

1:3115 

5:iUI 

CiHiiOCl 

S-Chloropentanol-l . . . 

5:1285 

CiHuOCl 

O-Chlorohezonol-l 

S:lli5 

OtHjiOCI 

7-Chloroheptiuiol-l . . . 

l:liU 

CiHitOCI 

8-ChlonM)ctaiiol-l .... 

8:MI 

G|H||0C1 

g-ChlorononBaal-l. . . . 

8:il7f 

CiAlOCI 

lO-ChloFodecanal-l . . . 

8:1114 

OiiH|bOG1 

12-Chlciro- 
dodecanol-l. ...... . 

8:8138 

CiAiOGl 

14-Glilori^ 
tetradeoanol-l 

8:W5 

GibH^OCL 

16-ChlonH 
hesadBBBDol-l 

8:8585 

GuHiTOa 

IS-Cbloro- 
octadecanol-l 

8:8885 

ai BICONDART 

CiBtOGI l-Gliliirqpropand-2. . . 

8:3747 

CiHiOGli 

l.l-Diohloro- 

prppuol-2 

li^IMohloro- 
prQpaiioL-2 

8:5755 

8:5885 


c^ioa 

1,1.1-TdoUoro- 



pnvpaiuil-4 


cAoca« 

1.1.1.3- Tetraolili)fD- 

propaiifd-2 

1.1.3.3- TetrBchlan>- 



8:8888 


propaiiQl-2 

8:8887 

CAOGl 

l^Chloiobutanol-2. . . . 

8:8885 


3-Chlorobutanol-2 .... 
0n/tbro-3-Cbloro- 

8:8888 


buta8ol-2 

ArBo^S-ChlonH 

8:8884 


butanol-2 

StMH 


4-Chlorobutanol-2. , . , 

8:8175 

CUHiOCIi 

1 ,3-Dicl)]orobutaDol-2 

l,l-l>iohloro- 2 -m 0 thyl- 

8:8145 


propBnol-2 

8:5772 

GiHtOCI# 

l,l,l-Trioh]nn>< 



butaaol-2 

8:5855 

CkQuOCl 

l-OhliiropentBnol-2. . , 

8:8215 


1- GhloiopentanDL-3 . . , 

2- Chbro-2-inethyl- 

l:8IN 


butBnoL-3 

8:82N 

B| 

TBBTIABT 


GiHiOa 

l-Chloro-2-niethyl- 



propaaol-2 

8:7752 

C 4 HIOC 1 I 

1 ,3-Dichlon^2-metbyl- 



propBnoi-2 

8:5877 

C 4 H 70 C 1 I 

l,l,l-Trichloro-2- 



methylpropanoi-2 . . 

8:2182 

GiHuOCl 

l^hloro-2-inetJiyl- 



btttHQdl-2 

3<Ghlor»i2-inethyl- 

8:8175 


butanol«2 

4-Chlciro-2-]nethyl- 

8:8888 


butan61-2 

8:8885 

b. Saturated dihydrio 


G^tOiCI 

S-Chloropropanediol- 



1.2 

2-ChloropropaQBdiol- 

8:8888 


1.3 

8:8888 

CAOia 

8*Chlori^24net]iyi- 



propaiiediol-1,2. . . . 

8:81N 


e. Unaiturated (olsfinio) numohydric 
Cl PBIIUBT 

CiHiOd a^ihlciroiirqpeii-M-l. lilM 
S-ChlorqpRq^M-l . S: IM 



CHraCOAL TTHBB moX 

GAOCa »£]il0R»biiteitM-l.. I:§Mi 
8 -GhloNbutaiHM-l . . 1:8991 
Mlteobutm-M-l.. l:iU4 

2^Uorobut6n-a-id-l.. 1:1118 

Mlhloro^iDetliyl- 

8:8118 


m UOONDART 

G^iOa ]-Gli]Qrobuteii-3-iil<2.. 8:BU8 
3-Chlorobuteli-3^>2. . 8:9118 


I. 0/ dctemrff (tiicydie deohda) 
CiHuOCl c{»-2^hloroQyaio- 


heund-l 

1:8174 

lrant-2-Chlorocyolo- 


hexand-l 

1:8171 

4^1iloitKardc^ 


bezand-l. 

1:8178 

8. 0/ anmatic alcoholM 


C|H|0G1 Styiene clilorohydzin . 

1:8878 
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B« OfPhMoIt 
1. Mvtumudtat 
a, Monobydrie 

«1 DBBIVAnVKB OP PBWOL 
«jiu«wwA u^ututuyuauiH 

m-Chloraphenol IrMi 

p-Ghlorophnnol liiUB 

CAOdi 2,3-Di6hloroplMnol. . . 1:1191 

2.4- Dlchloropheiiol. . , I:lfl8 

2.5- Dichlorophend . . . 1:1188 

2.6- Dichbropbeiiol. . . 1:1M 
3,4-Dichlfiroplieniil . . . t;lli8 
liS-Dlohlorophenol. . . I:1M 

GfS^Cli 2,3.4-TrichlorDphenol . 1:8181 
2,di&-lVtQhlorapheiiol , 1 * 1148 

2.3.6- TriGbloropiieiial . 1 : 1188 

2.4.5- Trichlor (^end . 1 : 2818 

2.4.6- TricIiloropheod . 8:1891 
3,4»5-Trichlorophend . 1 : 1881 


4. 0/ dcoAdf containing oZio othar 
Junctional gfoupa 
a, Ether/alcohdfl 


CaHiOiCI 

2-(/9-Chloroethoky]- 
othand-l 

1:8188 

h. EBter/dcohdfl 

CaHtOiCI ^-Hydroxyethyl 

chloroaoetate. * . . . . 

1:8788 

GtHaOidi 

^Hydrozyethyl di- 
chloroBoetate 

a;UM 

C4II1O1CI1 

/S^Hydro^ethyl tri- 
chlomaoetato 


CAOiCl 

jS^hloro-r-hydroxy- 
n^propyJ aoetale, . . , 
Y-Chlorii-^hydroxy- 
n^propyl usetate. . . . 

S:MM 

i:tnc 


ijChloro-^'-hydroxy- 
iaopropyl acetate . . . 

1:8817 

e. Etber/eHter aloohda 
GiHuOiGl Diethylene dyool 

monoCiihloroaiietBte) 

1:8188 

CiHiiOiCl 

Triethylene dyed 
miuio(olJoroaoetBte) 

8:8888 

d, Add/aloohda 

C^iOiGli ^.^-DichlorcHtf- 

hydrozyiaobutyric 



1:8148 


/9,8'-Diiihloro-a^ 
hydrozyiaobutyric 
add 

1:1818 


CiH^GU 2,3,4,5-TBtrAdiloio- 



phenol 

2,3,4,&-TBtrBchloro- 

8:Mi 


phend 

2,3,5,fr-TBtraDhloro- 

1:M7 


phend 

l:Mii 

CiHOCk 

PentachlDropheDd. . . . 

1:4881 

Ba 

DERTV^nWB or TBB 
FHBNOLB (CUBOLa) 

iivnrrir 

CtHtOCI 

3-Chloro-2-mBthyl- 



phenol 

4-Chliiro-2-methyl- 

1:8188 


phend 

5-GhlonH2-]nethyl- 

8:8788 


phend 

6-Ch]oro-2-methyl- 

1:1818 


phend 

«:«U 

OtBiOCk 

4,5-DichJoro-2- 


# 

methylphend. . 
4|6-DiGldon)-2- 

S;Mlt 


metliylphenol. . . . . . 

i:llM 

CtHtOQ 

2-ChlQro-d-methyl- 



pbend 

4-Chloro-3-iiiethyl- 

a:lNi 


phend 

6-Chloro-l-methyl- 

«:UU 


phend 

tsfNi 

CrHiOCIi 

2,4-Dichlonhl* 



inethylphend 

2i6-Dichloro-3- 

. lilMI 


metiiylphand 

4i6-Did]lioro-3” 

. tiilii 


methylpbend 

. itlMC 



csmaokivim noax 
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CAOGb 2,4«0-'Mililorai^ 

l!Mtliyl|»b«u4 OiMO 

CrHiOa 2-ChloitHkii^ 

idisooi a:m 

phmol i: 2 lli 

a,6-DiBblw>4. 
meti^lpheiiol. I: 

ai DiBxrAHTU of ram zltirou 


CAOa 5-Gfaloco-»4^4ykDol.. 1:1111 
6-Ghloni-o^xylflnol. , 1:1018 

8-GlilQro-0-4<-zyleiiol. . 8:1118 
5>CUof«KH4-iQrlmol.. 8:17M 
6-Chloro-o4aylenol- . litlii 

M!hloro-m-4Hiylaiiol . 8:878* 
MShloro-m^-iykaol . 8:Mi8 

O-GUonHti-A-iylflnol . S:88ii 
*<Ghloro-fii-fr4ylanQl . I:I1N 
O-Ghliimn-5-iylenol . 8:184* 
S-Cfaloro-j^a-xylenol. . 8:1888 

GiHiOCIi 4|I-lMchl(inHH3- 

lylfima 8:1*48 

S|8-l>iQUiiri>'0^ 

lyleniil 8:8111 

8,6-I>iehloro-o4- 

aykad 8:8118 

5,^DiGUoro-o>4- 
zylanol 8:1888 

2,4-Diolilciro-f?i-8- 

lylenol 8:8188 

2|6-Dichioio-fn^ 
xylenol 8:8118 

GiHiOC1i l^iohloro-o^iylflDDl . Ss*748 

Trichliiio* 0 ^iy]«nol . 8:4747^ 

TriDhlonHti-*-sylBnol. 8:4787 

TricliloiRMii-6-iyleDol. 8:4718 

Mflfaloro-jhxylenol. . . 8:4788 

DiBirAnvBB or imciLLAmoni 
jjxrLnmtoiA 


QmBoOGI 3-CUfiro-4^n4Mityl- 

8:8818 

8-Chlo>o4-tervbiuiyt 
phmca 8:1788 

p - dtooeiiTAeral .... 8:8488 
p*<%bFf)4liyiiiol 8:Ui8 


«• ontFAiimoimmiuoiira- 


■tSM 

CtHiOmCI 

benaildahydt 8tlil8 

4 - CliloK >- 84iydniy > 

bttuBtdabyib 8:8888 

ft^hlorO'OTlQfdniis^ 
biOHldefayds 8:8818 

CyHi0jiC3i 8 , 5 - Diohliiro - 2J : y - 

dnuybensaldeliyda . 8:8181 

OyHiQiCl 24;8daro-d-hydioi9^- 

benuldehyde 8:4888 

4<?hlorD-3-lordnaQr^ 

boMaldehyde 8:8788 

4 - Chloro - 3 -]: ydroiy - 
bmaldehyde 8:8881 


C7H4 CM!|i 2,4-Diidilaro^Miy^ 

droyibensoldehyde . 8: 4148 
2,6-D]diloro-3-hy- 
droKybeniBldehydB. 8:4188 
4,0-Dioh]orcH3-hy- 
droiybaualdefayda. 8:8888 

CtHiOiCIi 2,4,6-Tridhloro-3^- 

dnnybenBaldahyde ♦ 8:8888 


CrHiOkCl 2-Chloit>-4-hydro^ 

benialdefayde 8:4188 

3-Ghloro-4-hydiozy- 

beniBldehyds 8:4888 

3,4-Diidiloro4-hy- 
droiybonialdehyde 8:4488 


ai DiBivATinfl or phenouc acids 

CiHiOkCl 3-Cbl0fo-2-hydroAy> 

benioiswid 8:4746 

4-Ghloro-2-liy[iiOEr- 

bensoicBoid 8:4886 

S^blorD-S-liydroiy- 

benii^acid 8:4786 

6-Chloro-2-liydnisy- 
beoioicBcid 8:4818 

OrH|0|Gl| 3|6-DifdilorO-2-hy- 

dnnybeiuoicMid. . 8:4816 

OtOACI 2<8ibM0-3-4iydroiy^ 

bemoioacid 8:4886 

4-Cbloro-3-liydr(ny- 

aeid 8:4888 

6^)iloro44ydzozy^ 
beofoioBoid 8:4788 

CtHiOiGI 2-C2)loro4-liydn^ 

bemoicAoid 8:4488 

a-C]iloro-44ydioiy-' 

benaoioioid 8:4878 

8.6-DiddQrfHUd^ 
droEybBiiaoic Btfd« » 8:4888 



^merni turn snass 


m 




OtBflfSL MydMyteidyl 

ebbiide t:| 

9"Byiilnvybenioyl 

chloride SilMI 

4i«Hydroiyfa6ikioyl 
4daride timn 

h. Dihydrie 

bi DSRiyAima or fihogaticbol 

CAChCa B-Chlorocetediol I:l7«i 

Mhlorooeteohol. I'.MTi 


CAQiC]| 3)5-DichloracBtecfaDl. . islim 
d^DioblofOoetochol. . I:IW 

CAOkCli 3,4.6-lMohlorci- 

catechol 3:M48 

CAftCl^ Tetraohlorocateohol . . I; Mi 

b| filHIVATIVXB OF aBBOBCDTOL 


CAM3 2-ChloroKBarcini)l l;MM 

d-ChlnroreBoroinol 

ChChlororeBorcinDl — liSSM 

CiBiOiK^ 4,6-DiehlQr(irBBoroiiiol 1:1181 

CiHiQiCli 2,4,6-Trichloro- 

reaorcinol 8:1174 

CA(V% TetraidklorDreBiirGinol . 1:4118 


b| OBBlFATEVlfl OF HTDROQUINOKI 

GfACI 2-Chloriihydro- 

quinone 8:1118 

GiHiOtCli 2,3-DichlQrohydro- 

quinone 8:4181 

2,5-Didi]orohydn>- 

quinone 8:4188 

' 2,6-DiDlilQrohydro- 

qumane 8:4888 

GAOidi 2,3,3-Triehliirofaydro- 

quinone 8:4888 

CAOiGU TetraohloiDhydro- 

quinone... 8:1841 

CADiGIfl 2.6-DiBfaioro-3,8‘dihy<* 
dmyfattifoquinone- 
1,4 8:4878 

0, Tdhydiic 

CfBAGli 4,5,6-Triehlino- 

nvmMDnl 8s4788 


CAOidi SAa^lriflUorcha-hy^ 

Qofltd. draodiydioq^iiiiB. 8:1414 

8f4i8*ltidikrivhloi<D- 
BMmd 8:4188 

8. OfMindeirpliMte 
0. Monohydrie 

Al WITH DiroomiHUHBiiifle 


CiAoa 

3-C%l«)ro-2^hydiw- 



bqdieiirlr 

MhlQn>>2-liydraqr- 

aifw» 


hipheiiyl 

3-Ghlon>«4-ihydroiy^ 

8:M8 


bIplia&jrL 

d'-Chloro-i-hardnHw^ 

IrlWl 


biphenyl 

8:4188 

n WITH CQHMiniD UNOk 


G10H7OGI 

2-Chlonuinphthol-l. . . 

8:1488 


S-Chloronephthid-l. . . 

ftiiw 


4-Chloroii»pktholp<l. . . 

•iiai 


S-ChbroiiAphthol-l. . , 

8:8888 


6-GhloroiiAphthol-I. . . 

8:8ltf 


T-Chloronephthokl . . . 

l:ini 


4-Ghliiroiiephthol-l, . , 

•sUU 

GibHiOdi 

2,3<*Diflhliiro- 



naphthol-l 

2,4-DiehliirD- 

8:8818 


Midithol-l 

6,7-Diahloio- 

8:8888 


naphthbl-l 

5,3-DibhlQro- 

8:8881 


nephthol-l 

0,7-Diohloro- 

818I88 


neidithol-l 

7,B-DioUon>- 

8:48U 

CuHtOGI 

l-Gh]oniiiAphthi4-2. . . 

8:1718 


3-Ghloronephthol-2. . . 

l:8Btt 


4-Chloroii«pb(hoU2. . . 

8:8848 


5-ChloroiiitphihDl<^. . . 

8:8848 


6-Chliiiinu.phthal-2. . . 

8:8888 


7-ChlonmephUiol-2. . . 

8:8888 


S^hloroniphthol'^. ■ . 

1:8888 

CuHiOGli 

1,3-Didiloro- 



iie|dithiiil-2 

1,4-Dif!hloro> 

8:ttN 


nephthol-2 

l,6”DioihIorf^ 

8:8888 


DApbthol-2. 

8tM88 


SidrlKohloro- 



oaphthol'^ 

4,8>DiohlofO- 

8:8881 


iiaphthol-8 

8,8*Diidiloro- 

ti4i88 


iinphthol-2 

8:1181 
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mi 6. CHLORO SOBSimJTION FRODITCTS OF CARBONYL COMP0DND8 
(AND IHBIR RBLAHVBS) 

(SumiDfliy of ClaaaifiGEtiQii of Unit 6} 

A. Or AiDimu. 

1. Aei/dk oUehvte 

a. Baturated. 

b. Uinaturated. 

0 , BelativBB of the ahm 
m Hydratee, 
m Hemiawiala. 

01 Diethylaoetala. 

Qi Acetals with chlorine only in aloohdl radioab; 

61 Pfdymen. 

2. AromatM! aXdehyiu. 

0. Simple aldehydes, 
b. Phenolic alddiydeB. 

B. Of Kitones. 

1. Dto/byi kettmta, 

2. AUeudic kaiom. 

а. Alkyl aryl ketona, 

a. With chlorine only in alkyl. 

b. With chlorine both in elkyl end aiyl. 

c. With chlorine only in aiyl. 

4. Diary] keUmu, 

б. Kelonea wrUaiwina aba otker fiindumal yrouja, 

a. Keto-add chlaridea. 

b. Eeto-acid esteni 

C. Of QtnNoma. 

1 . Monmuelear quinoneL 

2 . Dtnuriaar guinones. 

3. Trinuclear quiTurrua, 


UNIT B, CHLORO SUBSTITUTION PRODUCTS OF CARBONYL COMPOUNDS 
(AND IHBIR RELATIVES) 


A. Oi AlddijdN 

G 1 H 7 OCI 

o^hlonH)*' 


1. Aqfdic Aldt/iydea 


butyraldehyde. . . . 

.. l:Mlf 

0 . Saturated 

QiHiOCl Chloroacofcaldehyde. . . I:7I1B 


jS-Chloro-rk 
but 3 Taldehyda. . . , 
l^Ghlori^n- 

. a.nii 

G|H|0C1| 

Dichloroacetaldehyde. I:ll8i 


butyraldehyde..., 

. BiBIll 

C^OCb 

Trichloroaoetaldehyde S : MU 

CAOCh 

ai^Dicblonhn- 


CbHiOCl 

a-Chloro|iropionalde- 

butyraldehyde.... 

. I:IU> 


hyde 

/a^Ghloropropionald^ 

GiHiOGli 

a,iK,|9-TriohlonHi^ 

. l;IUI 


fayde 8:ttU 


butyraldehyde.... 

a,a, 7 -TriohlonH»- 


cyswoi 

ll/^DiehlD^opropion- 


butyraldehyde.... 

. l:NN 


aldehyde 8;flll-A 





a^Dichloropropkin- 
aldehyde a;NM 

G 1 H 7 OCI 

ft€hloiiHso- 

. CIW 



butyraldehyde.... 

CAOCh 

flr,a,/t<TViehlorDpra- 


|M3hloro4so- 


pionaldehydB SilM 


butyraldehyde. . . . 



CBEUJCAL TVf S9 imtX 


m 


ft, UnaiUiiiited 

Oaoa iMiaJoroBcr^ 1:1111 

GAOGl q^ChlorecroloiuiIde- 

hyde S&Uiy 

e. BaUtiveB (rf the above 

0l BtDBAISB 

QHiOmCIi Diohloroaeetaldeliyde 

hydrate 

GkHiOiGla Chlorel hydrate t:137l 


C 1 H 7 O 1 CI 1 ButyrchloTBl hydrate . a:llM 

Ci HKUUCBTALB 


G4H1Q1CI1 DiohlorOBoeteldehyde 

ethyl aliooholate. .. . I:SS 1 I 

CiHTOiGlt Chloral ethyl alcohd- 

Bte 1:IM 

CiHuOhda Chloral ri-butyl- 

alcoholate S: 0 Mt 

Qi OlETHYLACETALS 

CiHuQiCli ChloroBceialdehydo 

dietliylaoeial S : M8 

CiHiiO^A Diohloroaoetaldehyde 

djethylaioetaJl. 

CtHiAdi Chlural diethylaoetal . SilW 

CtHisOiCI ^hloropropionalde- 


hyde d^thylaoetal. . S: M9i 

C'bHitOiGI jS-Chlom-fi^butyriilde- 

hyde diethylaoetal. . 3 : Ml 

Cl ACETALS WITH CllLOBlNi: ONLY 
IN ALCOHOL RADICALB 

CgHuQiGh Formaldehyde ^.jS'-di- 
chloroiBopropyl- 

ethyl-aoetal S : NM 

Aoetaldehyde bu-(/3- 
chloroethyDaoetal. . S:IS11 

01 POLTMBBB 

CAOiCIi Parachloro- 


acetaldehyde S:Mi 

CiAiOtGli Para-^-ohloro^ 

butyroldehyde S:Wt 

Parara-chloroiBO- __ 

butyraldehyde S:Mi 


1 Arcmatk Btdihydn 
a. Simple aldehydes 

CrHiOGl M^hlorobeniBldehyde I ; Slit 
Yfi^hlorobeiiialde^e t:ll75 
p-ChlorobenBaldehyde tsIVSS 


CiH^ Sit^BuldcnbiBttl- 



datonk 

S,4-DiidilatQbSDnl- 

isitti 


dehyde 

2v6-Diefalorobeiualds- 

ItlM 


hyde..p 

S^X^iohlorobeiieBlp 

trllit 


dehyde. 

S^Diehloiobeiiialda- 

t:Wi 


hyde 

8,5-Diohlorobeiislld»* 

SilM 


hyde 

t:Wf 

CiHtOOi 

2,3,4-TrichlQrobeDial- 



dehyde 

2,3,5-Trichlorobeiiial- 

9iMtf 


dehyde 

2,S,6-TricldorobeiiiBl- 

dehyde a 

2,4,5-TrichlDrDbeiiiel- 

l:lMt 


t:iwr 


dehyde 

2,4,6-TriohlorobeiiBBl- 

i9im 


dehyde 

8p4|5-TrichlorobeiiiBl^ 

«!1M 


dehyde 

Mitim 

CtHiOGIi 

2,3.4,5-TBtrachlciro- 



benialdehyde 

2,3,4,6-TetraGhlon>- 

»:aiii 


benialdehydB 

2,3,5,&-TBtradiloio- 

1:2311 


benialdehyde. 

l:mt 

GrHOCJi 

PentBchlorobeniBl- 



dehyde 

S:im 

b. PhenoliG aldehydes 


OAOiCl 

3-Ch]oro-2-hydiosy- 



benialdehyde 

4-Chloro-2-hydroiy- 

tiiiit 


beniiddehyde 

5-Chloro-2-hydroxy- 

timm 


benialdehyde 

2X)h]oro-3-hydrosy- 

titm 


benial dehyde 

IrChloro^hydnixy^ 

l;IM 


benialdehyde 

S-ChloTo-3-hy dnny- 

8:2331 


benieldehyde 

2-ChlonH4-hydroip 

t:llli 


benialdehyde 

3-Chloro-4-hydriixy- 

Miai 


benialdehyde 

1:11111 

CtHAO. 

3,5-Dichliiro-2- 

hydnnybemslF 



dehyde 

2^DiohloT0^3-hy- 

I;m3 


droEyhenieldeliydB , 

IcMt 



tlD8 CHEMICAL TVFBSf Q^BIX 


OiHiOiPls 

Goiitdi dwBybaniriifahyde. 

4|!&»Didiik)ith3*Ay« 
draiariMiitiddBlorda. 1:1111 

9.5-Diohloro-i^li^ 
dmybi&uldsliyde. i:yit 

CrBiOyGli 2,4^Trifl]iloio-a- 
hydraiybflniil" 
iUbyd0 1:101 


& Of KtttoBM 
1. 0aUI«f kttoM$ 


CUiOCl 

ChlaroBoetone 1:105 

CAOCli 

a,fli-Diali]oroaoetone. . 1:501 
a,a'-DicfaliiroBi»tane . 1:150 

CAoa 

a,a,a-TVidhloEO- 

aoetone 1:501 

s^^a'-Trichlaro- 
aoetone 1:507 

cAoa 

a/iAo'-Tetnehlno- 

uatone l.-IMi 

a,a,a^c«-TetrBehloIo- 
aoetone 1:110 

CiHOCli 

Pentaohloroaeetone. . . 1:00 

Ciocu 

Heuohloroaoetone . . . 1:0U 

CiHiOCl 

l-Chlorobiitanone-2 . . 1 : 011 

3- Chlorobutanone-2 . . 1:750 

4- Chloiobutanone-2 , . 1:701 

cAocab 

liS-Diehlorobutencuie- 

2 1:00 

CiH^ 

l-GhloropentBaonD-2 . 1:017 
l<Chloropent8none-2 . 1:701 
4-ChloropentBnone-2 . 1:00 
S'OhliiropcntanQne-l . 1:107 


l-Chloropentanone^ . 1:00 
Idhloropentanime-S . I:70i 


l-Chloro-a-methylp 

butauone-3 1:101 

l-Ghloro-2-nieibyl- 
butanone^ 1:707 


I, iUkifcZic Monfs 

G|H|OCl 2^orooyol^ 

bauiDone-l 9:110 

a-Chkrocgrdo- 

Jitti&oiM-l S:M0 

^jChionMordo- 

JbtfiBMM -1 1:00 


CiOCti HgwiohtowitMtrflh^ 

C'HnohloMh 

tdwMl'O 1:00 

Ci(\Cli li2,3|4,6,d-HBUflb]oitH 

qye!obateiHl'-dioii»- 
a.6 <“ UeiAohloio- 

nsoranol ") 1:00 

2,3,5,fi,6»0-Hfluohlon>i 

flyololieiBn-2- 

dioiiB-1,4 1:00 

1. Alki/l myl Mmui 

a. With ehlorina only in alkyl 

CiHiOCl Ai-GklorDaoeto- 

phonone 1:101 

C|H|OCli WibhDichloroaooto- 

pheuone 1:00 

CiHiOCli UfU^Triehloronoeti^ 

phenone 1:107 

C|H|(X71 n-Chloroethyl phenyl 

ketone 1;00 

/9-Chloroetliyl phenyl 
ketone 1:1111 

v^hloro-o-metbyl- 

aoetopfaenone 1:00 

u-Chloro-p-metliyl- 
BoetuphenooB 1: 110 

CiiUiiOCl G^^hloro-2,4-di- 

iDethyleoetophenono 1 : UN 
tf>Ofaloro*2,5-di- 
methylaoetophanona 1: 105 
u-Chloro-l»4-di- 
methylaeetophenone 1 : 1775 

CuHuOCl ;>-FhenylphenAeyl 


chloride 1:00 

a^Chlorobeniyl 
phenyl ketm 1:1111 

h. With chlorine both in al^l and Aiyl 

CiHiOCli p-Ghlorophenuyl 

chloride 1:00 

c. With chlorine only in aryl 


CiHtOCI (^Chloroaoetophaiione 1:011 

m-ChloKMUjetophenone 1:015 

p-Chloroacetophcnone 1:00 

CeHiOCl p-GhlorDpheii]d ethyl 

ketone 1:00 

4. iNoryl kefonff 

CuHfOCl S-ChloMhensophenone 1:190 

l^Chlarobeniopltonoiie 1:00 

i^iJhloitdwBiflito 1:190 



(mm»h nta imat- 


CJBbfKk 2,dM>MdilarDhMigD- 

phtim timi 

2y3'”DicbloiobBnKh 

pfaflom IxttlM 

2i4-|)ialilarob0U9- 

I:I8W 

2,4 ^iohlGn)baQLa> 

phaaimB I:1W 

2,^lNohlQnibQikii>- 

pbopone 2:Mi 

PifWiaUbrobeoio* 

pZimone 2:2M 

8,3'-DioblitfDbeiiio* 

phenone l;IMI 

3.4- Dichlon]beiii> ___ 

phenoae 1:1131 

3.4- Dichlorobenio- 

phenone IsUli 

3,6-Dichlorobeiiio- 

phanoQB 1:1218 

4,4'-Diohkffob6nMh 
phenoofi 1:4171 

1. JCfftonff contabdnQ tAio tflJur fune~ 

UawA grcupt 

a. Kotoiuid ohlarideB 

CiBiiOK!!! Aoetoaoetiyl ohloridfl.. 1:1111 

GAiQK^li y^hlnrDADetoaoetyl 

fOilfiride l.-Mll 

OmDAGL o-BenioyllwDioyl 

Gbloridi 1:1181 

b. EetCMflid estera 

CiHACl Ethyl a-diloroBoeto- 

aoetate 1:1117 

Ethyl 7 -GhloroBoeto- 
■oetate 1:1178 

C. Of Qaioonu 

1. Morumudior guinoM* 

CAQiCl 2-ChlDrobeiiio- 

qujnone-1,4 1:1111 


liWi 

qmouhi.i, 1:4131 

3tl-lMidilan4]liki(h 
qiiitiiiaehl,4 ItlTH 

CfBACli 2,5-Di8l]liiRh3«l- 
dihydraiybmo- 

quiiioiia-1,4 1:4M 

CiHOiCla 2,3,6-TrichlORtaw^ 

quiiiQiil-1.4 UMI 

CAGli TetiMhlnrobeitio* 

qiuaone-1,2.. 1:MI 

TatraehloiobtfUD- 

qui^B-1,4 l:4in 

I. Miudfor iw'iMiiiM 

Cii»BiQilCl 3-Chlorotiaphtho- 

qiunoitt-1,2 I:tll4 

4-Chloronaplithi>- 
qiiiiiODa-1,2 

2-Chloroiuphtho- 

qiiinona-1,4 1:1411 

l^hlofoiiaphtliD- 

qumoiiia<l,4 1:4111 

6-ChloionBplitlio- 
qiiinoiwM 1:1148 

CioHcO^ 3,4-DioUoraBAphtho- 

qiimone-1,2 1:4718 

2,3^Dich]oronaplith(H 
qiiiiioii»-l,4 1:4887 

1. fWnudcar 

Ci«Ht 0^1 l-Chloroanthrar 

quinona Ii448i 

2-ChloroBiithrBF 
qumone 1:4M 


UlUT 8. CHLORO SUBSTITUTION PRODUCTS OF GARBOXTUC ACIDS 
AND ANHYDRIDES 

(Suminajy of CUuBBificiliQn of Unit 6} 

A. Or AcrciJO Acidb. 

1. With no otha-funOiond group, 

a. Baturatod monoboBio. 

b. Saturated dibaaio. 

e. Unaaturated (olafinio) monobaaie. 

4. Unaaturated (dafinlo) dibedo. 
i. UnBaturated (aoetyleiiic) monobaaio. 

2. With tom oOarybileMofioZpfoup. 

1, Bydzoxyiiuniobaaioi 
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B. Of iBOcrcsua A€iDSi 

X. TTM no oMffr Afncfc'onol 0 roif|u 

0 . Monobssiot 
b. Dlbuie. 

0 . MbBsio. 

2. 1fiAaDin«ofberA(ndtbfial0rou]ib 

a. PhetioUc addo. 

b. Ether ooida. 

C. AliHTDBlDU OF ACTOUO AdDB. 

1. Saturated. 

2 . Unaaturated. 

D. ANsmuDia of laocrcuc Acms. 


DNIT 6. CHLORO SUBSTITUTION PRODUCTS OF CARBOmiC ACIDS 
AND ANHYDRIDES 

(For acyl chlorides see Unit 7) 


A. Of Acf die Adda 

1. IFiYA no other /unef lonol sroitf 
a. Saturated monobaaio 
CiBiOiCl ChloroBoetio add 2:137t 

CiHaOiCli Dichloroacetic acid , . . 3:M8 

CiHOiCU Triohloroaoetic add. . . I illM 

CiHiO^Cl n-CUoroproinonia add I:ll2i 
^-Chloropropiouic add 2: MM 

CAOiCli a,Ei-Dichl(iiopropionic 


add S:tll2 

a,j9-Dichloropropioiiio 

add a:08M 

^^-Dichloropiopioiiic 
add S:1MB 

GAOyda a,a.d-Trichloropnh 

pumieadd S:1273 

CiHACU a,a,^p|3-Tetradiloro- 

propionic add...., . l:iaN 

CiHO^ Fentaohloropropionio 

acid a:4M 

GiBrOiCl a-Chloro-fi-butjric 

acid SiSlM 

/jjChlaro-ripbutyrio 

add 8:M» 

yChloro-n-butyrie 
add I:MN 


G3«OmG]| fle,^-DifihlorfMipbutyric 
add 

Higber-meLtinc isomer 8:1MI 
Lower-mdting iaomer. 2:1275 

CiHAGli a,a,A-TViehlonKi*- 

butyrioadd 2:12BI 


CiHiOiCb ac,apY-TriBUoro-4^ 

CoDtd. butyric acid. . 2:1221 

a,j9,d-TrichlQnM^ 
butryieadd. .. . 2:M25 

'y, 7 , 7 -TrichIoro-n- 
butiyic add. . . . 2:1IM 

C4H70iCl a-Chloroisobatyric 

add 2:ilS5 

iS-Chloroiaobutyric 

add 2:2122 


CiHiC^l a-Chloro-np-valerio add 2:8722 
^-CbloriMi-valpjic add 2 ; 2272 
7 -Chlor(MiF.va]eric add 2:2272 
b-Chlorfr4i-vaLeric add S'.M76 

a-ChlQro-o-metbyl<4i^ 


butyric acid 2:8718 

a-Chloro-ZS-mathyl-n- 
butyric add 2;28M 

^Ohloro-apa-dimethyl- 
propionio add 2:2412 

b. Saturated dibado 
CiHiOftCU d,i<i,cE'-'DichlorcH 

succinic add 2:4711 

nierrMx,a'-Didiloro- 
Bucdnicadd 2:42M 


e. Unsaturated (olefinic) mouobasia 
GAOiCl a-ChloroBcrylic add.. 2:1445 
^-Chloroaciylie add . . 2 ;2SM2 


GiHiCbCli a,^-Dichloroaerylio 

add 1:2225 

^ijS-Dicbloroacrylio 

add 2:1212 

CiHOiClt a,A^-TrieUoroBOrylio 

add 2:1242 



GHBMIGAI 

OiBACSl »GUoRMa«tiiiuo liWim 
flfrOilarquoorotoiuo 

■dd l;lfU 

/^Ohlorocrotomcadd. 

jS-CblorouocrotQDio 

add 1:1111 

T-Chlorocrotonio add . I :U7I 

d, Unaaturated (nbfinio) dibade 
GAOijCSl Chlorofumario add. . . I:4SB1 

Chloronifddc add I : MSS 

CyBiAC]a Diddommddc add . . S:ltt4 

e. Unaaturatod (acetylenio) monobado 
CiHQiCl Chloropropiolic add. . 3:1I8S 

I. With gome other Junctional grot^ 
a. Hydroxy monobadc 
GAObCli ^i/S-Dichlaro-a^hydroxy- 


iaobutyric add S : 3146 

i9,^'-Dichloro- oe-hydroxy- 
iaobutyric add 3:3686 


B. Of laocydic Adda 

1. With no other funciiomd group 


a. Monobasic 

CtHiQiCI o-ChloTQbenaiiic add. . 3:4168 
m-Cblorobenaoio acid . 8 ; 4383 
]>C;hlorobenaoic add . l:4ili 

GtHiOiGIi 2>DidilonibeiiaDio 

add 3:4868 

2.4- DichlDrobenaoic 

acid 3:4688 

2.5- DichlQTobenaoiG 


2,0-Didilorobeiiaoic 
add 5:4388- 

3.4- Dichlorobenaoio . 

B4i[d 8:4126 

3.5- DiGhloTobonBoic 

add 8:4348 

2.3.4- Trichlorobenaoia 

mdd 3:4818 

2,3 iS-Trichlorobemoic 

acid 3:4483 

2,3,C-TriGhlorobeniou! 
add 8:4638 

2.4.5- TricblorobenBoic 

add 8:1831 

2t4,6-TrichlorobonBoic 

add ;. 3:4646 

8,4,i^Trichlorobenaoic 
add • ■ 3:4833 

CrHiOiGU 2,3.4,6-TetrB^oro- 

benaoic add 8:4718 

CTHOydi Fentadilorobexiaoic 

add 3:4118 


3TFES niOEX 

MU 

CcHtQiCI 3<ClliIorp''2Hiiethyt 


banaoiDadd 

1:408 

44!3iloftH2-i|ietbyl-- 
banaoic scwi 

1:4711 

Mlbloro*2-iDethyl«> 
banade add 

SiMM 

6-Ch]aro-2-iaat]iyl- 
benadc add 

i;im 

drChloro^xnathylp 
benatuc add 

i:4M 

5-Chlciro^4iifltliyl- 
banado add. ...... 

1:4716 

G-Cb]oro-3-Jiie(hyl- 
benioio add 

1:M8 

2^]i]oro-4-iiiBtbyl- 
benioioacid 

1:018 

a-CblonH-metbyl- 
benaoie add 


2-ClilorophBiiylaoBtic 
acid 

1:380 

S-CbloroplieDylaoetic 
add 

1:1IU 

4-Clilorapheiiylaoetio 
acid 

1:1118 

CuBuQiCl Diphenyl-chloroaBetio 
add 

1:180 

CiiHioOkCli Di-(^hloropheayl)- 
aoetiu acid 

8:4813 

CiHiC^Cl o-Chloniphenylpn>- 

piolic add 

1:110 

TnrChloropheziylprD- 
piolio add 

1:4183 

l^-Cblorophenylpro- 
piolic add 

8:088 

CuHtCVCI 2-Ghloroiiaphthoio 

Bcid-1 

1:480 

4-Cliloroiiaphthdo 
add-l 

8:4131 

5-Chloronaphihdo 
Bcid-l 

8:4144 

6-Chloroiiaphthoifi 
add-1 

1:4848 

7-Obloroiiaphthoio 
add-1 

1:00 

8-Chloronaphthoic 
add-1 

3:088 

l-Chloronaphthoifl 
Bdd-2 

8:4888 

S-ChloronaphUidD 
Bdd-2 

8:033 

5-GhlorotiaphthiHo 
add-2 

8:48n 

8-ChloroiiBiihthdo 
BC!id''2 

1:018 



cBEsmm tvm index 


I4tt 

b. Dibwb 


CADuCa 

MhbMilUl^nid, 

I:48M 


4<7blorafdithalio edd. 

1;4M 


8,4-DicliloniphthaUo 


add 

3,5-DioliJorophtliaUo 

.1:4881 


add 

SiBoDiohlon^dilihaliD 

1:4181 


add 

4,fr-Diolil(irophtlialio 

1:4878 


add 

l:48N 

CAOA 

TetraohloroplithBlio 



aoid 

1:1841 

CAOiCl 

d^loroieophthalic 


add 

5-ChloroiiophthBlio 

1:4861 


add 

1:4881 

CiHiOiCIi 

4,&>DicUoniiBophtha]iQ 



add 

1:4188 

CAOtCl 

Ghioroterephthalio 



iidd 

1:4818 

GAOiCli 

2,5-Diohlor(iterephthalio 


add 

1:4888 


e. TVibiM 

CiHidiCl 5-CUorobenieiietii- 

cuboxylio aeld-1,2,4 1 : 48K 
2-CiilQrobeaNn«tri- 
carboiylic add-1,3,5 8: AI7B 


I. With tom athorfimc^ond poup 
0. Phenolic adde 


C7H1O1CI 

3-Ghlon>-2-hydrozy- 



benioio acid 

4rCbloro-2-hydroxy- 

1:4748 


bemde add 

frOhloro-l-hydioiy- 

1:4888 


benioic ai^. ...... 

6-Chloro-2-hydroiyi- 

l:41U 


benioic add. ...... 

1:4111 

CiEACb 

3,5-Didi]oro-2-hydroiy- 



benidoaoid 

1:4118 

CffiWJia 

8<^Qro-3-hydroiy- 



bemoic add 

4^Chloro>3-hydroay- 

1:4188 


banioioadd 

6-C5dwt>^hydrQiy- 

1:4811 


benaoic add. . . . . . . 

1:4718 


OiBAa 

843h]oio44iydio8r* 


Contd. 

banioloaoid 



3-Cbloro-4-hydntt3r- 
bemoio aoid 

tiilM 

CrHAOi 

3,6-DiehlQro-4-hydzoiy- 


hanMiift add. 

1:4888 

k BtbvMidi 


C^KIlCl 

o-GUorophanoayBoetio] 



add 

m-CUorophonoKyBoatlo 

S:aM 


add 

p-ChloTQpheDoqrooetio 

t:ini 


add 

8:4178 

C.B.O,Cli 

2,4-Did)lorophanoiy- 



acetic add 

1:4818 

GAOiCh 

2,4,5-TnBhlorophfiiioiy- 



acetic add 

8:4118 

C. Anhydridai of Acyclic Adda 


1. iSofurefed 


CAOkGli 

ChlDroaoetiQ add 



anhydride 

1:1711 

CAQiCU 

Dichloroaoeiia add 


anhydride 

t-.Mli 

CACU 

IVichloroaoetiB add 



anhydride 

liUU 

1. UntaturaM 


GiHOtCl 

Chloromaldc an- 



hydride 

a:nu 

CiQiCli 

Diohloromalele 



anhydride. . . 

1:1W 

D. Anhydridei of laocycUc Adda 


CAOiCl 

SOhlorophthalio 



anhydride 

4-Chlorophthelic 

1:1181 


anhydride 

8:1718 

CAOA 

3,4-Duhlflrophthalic 


anhydride 

3,5-Diohlorophthalio 

S:1M 


anhydride 

8,6-Diflhl0rophthallo 

8;m8 


anhydride 

4,6-Dichlorophthalio 

1:4811 


anhydride 

t:48M 

CACh 

Tetrachlorophthalio 

l:4N7 


anhydride 



<W!mM Turn IKOBX 

OBITT. ACtlCSQLOUDSS 

(BwnoiuydCbni^ 

A* Of AtfKUc AelDB (R.GO.ca). 

1. Wmn^McAMne. 

0. Cknwpdndmca^ 

&. CoiTMpoiMlitig Mid is utunied and dibm. 

«. CoiTMPfmdiiu; Mid is uouturated and mimnhiu^., 
d. Cnmi^ding Mid ii unaaturatad and dilMuio. 

0. CgriMpandingaddimtiaanaalMiitW p^i pi r 

ai Eiher/aoyl chloride. 

BK Eatar/Boyl chLorido. 

01 Keto/acyl chloride. 

Si The ndkdl (A) doei oonhrin cklmne* 

a. Gorreaponding acid ia aaturated and monobaalo. 

b. Cormponding acid ia aaturated and dibaaic, 

c. Correepondiiig add ia unaaturatod and mftnn burfft. 

d. Correaponding acid ia unaaturatod and dibaaic. 

a. Coneapondiag add oontahu other functional groupBi 

E Or Iboctclic Acxna. 

1. The radical (iZ) confoma no ehlorwe. 

Ot CoiTeaiKnidiog add ia monobado. 

Bi With —OOOH group attached to ring. 

ai With — COOH group attached to aaturated dde 

ai With — COOH group attached to unaaturated aide chain. 

U With — COOH group attached to ring flontaining another funotional 0iiiipi 
h* Coneaponding add ia dibaaic. 

2. The radical (£) does ctmlain eblorine. 
a. Correaponding add ia monobado. 

C. Or Hbtxboctcijd Acidb. 

1. The radical (/!) eonlaini no cMoritu. 
a. CoEreapanding add ia moDobadc. 


HHIT 7i ACYL CHLORIDES 


A. Of Ai9dleicldi(R.G0.0H) 


cAiOa 

n^^apnyl cfalolidBi,,. 

tiSM 

1, The radical (E) containc no chlorine 




a. Correaponding odd ia saturated and 

mirnnhnfUR 


»Methyl-4HrB]eiyl 
chloride 

•tSM 

cAoa 

Acetyl chloride 

SlNtt 


/^Methyl■4wyilecyl 
chloride 

l:WI 

CAOCl 

Propionyl chloride. . . . 

l;Tin 


T-Mothybn-vnleryl 
chloride 

i:aiil 

CiHtOGI 

n-Butyryl chloride. . . . 

laobutyiyl id^oride* • ■ 

l:nil 


o-Ethyl-^butyryl 
dUoride. 

liHH 

CJOfiCl 

fipYeletyl chloride.... 

MW 


o^a-Dhnethyt^i- 



o-Mcthyl-n-butyiyl 



botyiyl chloride.... 

KIM 


chloride 

jS-Methyl-riFbutyiyl 
ddoiide 

1:7111 

S:7III 


odl-DiiiHtfayl-n- 
butyiyl chloride. 1 ,. 
jg^Dfanethy^Un- 

tiMl 



butyiylchloride..,,. 

•;WI 


a,aJ>iinBthylpropionyl 


CrHiiOa 

n^epUnoyl ohhiride . 



chloride...... 

l! 7 tfl 

•MM 
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GtHuOGI 

Ocatd. cblozlde t:NII 

chloride I:8W 

T-Methyl-fMproyl 

chloride I:8I« 

^Methyl-iHsaproyl 
chloride 

a-Utbyl-n-valeiyl 
chloride tiOU 

a,a-Dini8thyl'4i^VBlBiyl 

chloride S:I4W 

a,^Diiiiethyl-nFYBleryl 

ehloride S:ltt8 

7 ,r-I^ethyl-fi^valeiyl 
chloride l:iM 


o-Ethyl-A-zoethyl-T^ 
butyiyl chloride. . . . I:MS 
Bit,a,^-Triinethyl^fi- 
butyryl chloride. . . . BiBlii 


CiHiiOCa fl-Octemiyl chloride. . . 1:8IM 

CiHi?OCl PelergDoyl chloride... I:BW 

CiiEtiiOCl nrDecenoyl chloride . . B:88N 

CuHnOGl iipUndecanoyl ehloride I: Ml 

CiAiOCl n^Lauroyl chloride 8:1818 

CuHuOd flpTridecBnoyl chloride 8: Ml 

CuHtrOCl Myriatoyl chloride.... 8;MI 

OuHbOCI n^Fentedecanoyl 

chloride 8:MI 

CiiHiiOCl Fehuitoyl chloride. . . . 8:1118 

CnHaOCl Mcrsaroyl chloride... 8:1888 

CuHiiOGl Btearoyl chloride. .... 8:IM 

b. CofTeep. cdd ie aatunted and di- 
basic 

COC3t Carbonyl (di)chloride 

(phoeaene) 8:BM 

CiO^]| Ozalyl (di)chlQride . . . 8;iM 

GiH|OkGli Melooyl (di)chloride.. 

C 4 H 4 OJ 1 GI 1 Suodnyl (di)ohloride,. I:IM 

CiHACh GHutaiyl (di)chlofide . 8:IM 

CAOfik Adipyl (dDobloride . . . 1:1111 


CtHiiQiGIi Piodyl (dOefahiride . . 8:MI| 
CiHuO^Glii Subeiyl (dDchloride . . 8:1891 
CiHuOkCli Aaeliyl ((li)oh]oride.., 8:8M 
Bebaogrl (di)ohloride . . 8:1981 
e. Coireep. acid is unaaturated cad 


Tnonobaaic 

GiHiOGl Aczylyl cUoride 8:7188 

CAOCl o-Crotonoyl chloride 8:7M 

CgHjOCl na-o-Methylcrotoiioyl 

chloride. 8:IM 

CuHbOCI Elaidyl chloride 8:BM 

Oleyl ehloride 8 .'Ml 


d Cormap. add is unaatunted end 
dibaaio 

C|H|0|Cli Fumoryl (di)chloride . 8:5898 

fl. CornBp. add contains also other 
liinotionaJ Kroupa 
ei sTHnn/ACTL chlobidb 

GiHiCVCl Methoiyaoetyi 

chloride 8:8188 

G|Ht0sG 1 Ethnxyaeetyl chloride 8:9945 

CAQiCli Diglyooloyl (di)- 

chlorido 8:1188 

ei bbtbb/actl cbloridb 

(For catera of ohloroformic add see Unit 8) 

CcHiCbCl Ethozalyl chloride 8:1885 
Carbomothoxy acetyl 
chloride 8:8il8pA 

CiHrOiCl /^(Carboinethoxy)pro- 

pionyl chloride 8:1847 

Carbethozyacetyl 
cUoride 8:1844 

C1H1M8 7-(Garbomethozy)-»- 

butyiyl chloridB. . . . 8:1898 

CiiHiiOiK^ (Carbomethozy)- 

pelargonyl chloride . 8:8918 

ei kbto/acyl gblobidb 

CiHiOiCl Aoetoaoetyl chloride.. 8;iM 

8. Tht radical (it) doft confafn chhurint 
a. Corresp. add ia aatunted and moDO- 
badc 

CiHiOdi Cbloroaoetyl chloride. 8:8818 

CiHOCli Dichloroaoetyl 

chloride..,,, 8:MI 



GHSanCAL TTPEB INDEX 


UU 


CfiCU MbhloroMetSFl 

QUorids BiMII 

GAOdi o^hkffiopmpioayl 

dibridB 

jS-GUoroptopioDyl 
eliloride SiCM 

GiB^Cli a,fi-Dic]i]oroprapiimyl 

oUoride t:tt72 

a,/Wichl(iropnqiioiiyl 

eUoride S:m 

|9ji-Diohloropropioiiyl 
ohloridfi a:IIIB-A 

GiOCli Fbntaohloroproplonyl 

chlnidfi I:M9I 

flfr^'/UonwiFbutyiyl 

chloride B:Sni 

^hloro4i^butyiyl 

chloride 8 :nil 

Y-Chloro-n-butyiyl 
chloride 8 : 8 IM 

c^Chloro-ieobutyry] 

chloride 1:088 

/9*Ghlara-uiobutyiyl 
chloride 1:1111 

GbHiOGIi o^hloro-n-TBleiyl 

chloride 1:081 

7 -ChloTtMi^TelBiyl 

chloride 1:8188 

1 -Chloro-nFVBleryl 
chloride S: 8 (M 


CMOfik CliliranriM(«- 

Ooatd. ehloridi tllM 

C^CMai Diiddntmieterl (di)< 
ohloiide 

e. Correep. add amtaiM othitf fmiA- 
tiomJ groupe 

GiHAClf y'^^hloroBootoaoetyl 

chloride 8:8888 

B. Of laocydic Addi 


1. 7Ac rodicd (|f) ponidiif no ddorine 
a.^Carrecp. acid ia monobado 

ai WITS — COOH AtTAcniD 10 
Bfiro 

GtHuOGI Hexahydrobenjoyl 

clilo^ 8:8188 

C 7 H 1 OCI Benioyl chloride 8:iN« 

CAOa o-Toluyl chloride 8:8741 

m-Toluyl chloride. . . . I;8ili 
p-Toluyl chloride 8:8811 

CioHiiOCl liliS-Trimetbyl- 

benioyl ddoride. . . . 8:1781 

OuHtOQ o-Naphthoyl ahlaride. 8 : 

^Naphihoyl chloride . 8: 

B| WITH — COOH OBOUP AITACHID 
TO BATUBAIHD BIDI CHAIN 

CiHrQiCl Fhenylaoetyl cUoride. 8:8887 


oc-ChlDro-a-methyl-fk 
butyryl chloride. ... 8 :8I78 
a(-ChlDrfH3-inetbyl-r&- 
butyryl chloride. . . . 8:8144 

^-Chloro-a.o-di- 

methylpropionyl 

chloride 8:8188 

b. Correep. add ia saturated and dir 
bade 

dJ-otiS^-Didiloro- 
Buodoyl (di)Ghloride 8: 8118 

fnei04r,a'-I)ichloro- 

Bucdnyl (di)oblDride 8:8187 

e. Gonesp. add is unaiturated end 
monobadc 

C 1 OCI 4 Triddoroacryloyl 

chloride 8:8848 


d. Cofieap. add is unaaturated and di* 
bade 


CiHO^Ck CblorofuiDBryl (di)< 
ddoride 


I:I188 


CAOCl A-PhenylpnipioDyl 

ahloride 1:8187 

GuHiOCl o-Naphthylaoetyl 

chloride 1:1888 

ai WTIB —COOH OBOUP attaobbd 

TO VMBATUBATPD UDB QHAIN 

C^vOCl Ginnamoyi chloride. . . 1:101 

CAOCl Pbenylpropiolyl 

chloride 8:1118 

B 4 WITH —COOH ATTAOHID TO 
B1N6 CONTAIHINO ANOTBBBPUKO* 
TIONAL OBOUP 

CAO^ 2 -HydrQiybeiiaoyl 

chloride 8:8881 

S-H^dnsybeoioyl 

chloride 

a-Hydraayhenaoyl 
oUoride 8:1447 

CiHrOyCl a-Meihuaybenapyl 

chloride laMI 



mMIOAL T¥I« 


)416 


CUftOiO 

CMd. 

AAlatboayfaenaoyl 

, . 1 - . , 

I;flM 


Fbenoqmaetsd 
abloride 

l:B7ll 

OACVQ 

Flpvonyloyl ohlorida. 

1:1M 

CiiHiOiGl 

a-BanapylbanBoyl 
cUoride 

lifSN 

6. Cmmp. laid fa dlbido 

GAOA ivM^nitliilW (di)- 



iififvm.-o-Fhthalyl 
(diJeUoride 

8:MI 

8:IM 


IdmhtbaM (dO- 
ohlorida 



Taaphtliilyl (dO- 

Alglida 

l:IM 


I. r te ittrfM dbf» Mfdk cMocIm 

0. CoRvqi. hM JiiiionotadD 

CiHiOOh thOdonteiivl 

tblwids Isilii 

mMAaakBDaasH 

flUorida.: tiUm 

p-Ghlonbeaioyl 
BUorida l;i|li 

OrOGIa FantaoUarobeBioyl 

ehlorhla I'.m 

CuHioOGli a-CMoro-dipbeiiylp 

■eatyl chlorkle t:IW 

C. Of HatarocfcUc Adda 

1 . FAara Jt cantadif fio cMorbia 
0. Conav- laid ie monobada 

CiHiOiGl Funqrl eldoiide 


nniT & CHLORO suBSTinrnoN products of ethers aud of esters 

(Summaiy of QaBaification of Unit 8) 

A. EmiM. 

1. ComjiMdtf oqidiB nhiratod dfcerf . 
o. Monoethan. 

Bi Derived from aynanetrical etiian. 
ai Derived from unayiiimetTioBl ethan. 
b. Dietlien. 

e. Ethen oantainmg alao other Junctions. 

Cl Ether/nloohola. 
at Ether/eetere. 
m Ether/eeter/aleoholB. 

04 Ether/eater/iayl helidea. 

8. CmrMyaqfcUcufmtur^ 

3 . Cydic others. 

a. Non-aromatio. 
m Mtmoatheri. 

Diethen. 

b. Amnatio ethari (tdiand atlun). 
e. Hetaroqydie atbefs. 

HEmai. 

1 . Edm pfaUphaik aeida. 

0. Aeida eontahung no chlorine. 

■g Frinn aaetio add. 
ai FVoin omlio add. 
ai Flum oarbonic add. 

A Mvitad monobaaic adds oontaihing ohlorina. 
bi From diloroaaetio add, 
bi Fimm dkUoroaMtie add. 
bi FVdoi triddoroaoetic add. 
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CniiMlOAL tVlMB 

In Aoitt 

bi From obloiobutyrio ndda^ 
b| IVom ohlorovvbirio Boidi. 

0. SitlMtod dibifliO Bcida aht fy iplw f 

d> T^MturAted moaobuio mMi oontiiniiiK ahlpriiiB. 
ff« UiMSturitad dibyb bom^ <wwtj.iniw£ i4 | | W^ j p«. 

/. IBstan of oUogroformio add. 

0. Eaten of koto addi. 

2. EiCeri c/ofomofic ocidi. 

0 . Adda oontelmnc no ohlorine. 
b. Adda oontainjog iddorine. 

a. Eirtert «/ ifwitivinie ocida. 

4. BtUn cmtaiiwig alao oOigr fmeiiotidt oroupa. 

«. Eater/aleoholB. 

Bi IVom Midfl oontaining no ahlorino. 

H l^m Bcida ftnnf.aiiiing chloiinoi 
b. Eatar/apyl ohlorideB. 
e. Eiter^then. 
d Eitor/ethBr/Blcobola. 

0 . Eater/eUiBr/ac:^l chloridai. 


UnT B. CBLORINE SIIBST1TUT105 PRODUCTS OF ETHERS AHD ESTERS 


A. Bthon 

%, Comfitit^ aeuelk iaturatad tthin 
0. Monoetbera 


Bi niBiVBii rnoM bthiotbioal 


CiHioa 

ITBXIIB 

Chloromethyl methyl 



ether 

l:7S8i 

cysiocii 

aym.-DichlDrodixnethyl 



ether 

l;IM 

CiBioa 

o-Chlomethyl ethyl 



ether 

l;7aM 


jCt-Chloroethyl ethyl 
ether 

8:7MI 

GiBiOGli 

cr,a'-Dlohlorodietbyl 


ether 

a;7W 


Si^Dichlorodiethyl 
ether 

S:IM 


i)r.|9'-Dichlorodiethyl 
ether 

S:I1M 


^^.DieUoradiethyl 

itllV 

ssim 

CAOCU 

Ooteehlorodiethyl 

2:1738 

ether 

CMOit 

Deeaebbrodisthyl 

8:1878 

ether 

GAiOa 

dijS'-Diohloro-di^ 

1:8818 

prcupyl ether. 


7’,7-DiohlorfMiMi 
propyl ether 

8:8748 


CiHuOuli 


* 

Oontd. 

iaopiopyl ether 

8:8181 


at DBRiviDrRCmiiimniiimtceii 

EIHBBB 

CiHtOCI 

Ethyl ehloromethyl 



e^r 

a-Ohloroetbyl methyl 

ftUM 


ether 

/3-Chloroethyl methyl 

8:7118 


ether 

•iIMt 

C|HiiOGI 

o-Chloraethyl n* 



propyl eth« 

1:708 

CiHiioa 

o-Chloroethyl n* 



butyl ethn. 

8:8M 

CjHiiOCl 

aH^hloroethyl fi- 



emyl ether 

8:8188 


b. Dietbera 

CiHuOiCli Ethylene glyod bM* 
(^hknoeiliyl) 

ether S:illf 

c. Ethers oontBiniiig ibo other fvno- 
tiooB 

C| STHEn/AlAOHOte 

G«H|Od:il d*Ghkn«Hf'-hydiaBy^ 


diethyl ether tidHU 

ea etkbb/ibtbbb 
C flHiOiGl d-Methoiyethyt 

ohlorMaetete. ItMBi 
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CAQfik i9-Meilui>yiBthyl tri- 

ohloroBoeliite IsMI 

« mB/mmB/ALOoHou 

CiHiiO«CL Dirthylane i)lyoDl 

monoCohliirDMetBte) t: 

GiHiiOiCl TrietbylanB slycol 

inono(chloroacetBte) S : 8588 

e| ffEBEB/Berra/ACTL baudib 

C4S7O1CI ^Methoxyeihyl 

DhlorofoniAte 8:1148 

CiHfOK^l /S-Ethosyethyl 

ohlorofomuite. 1:1888 


!• Comiitttiif aqfcUc unmturated tthurt 


GiHyOCl 

jS-Chloroethyl vinyl 
ether 

8:7484 

CiHiOOi 

oCid-Dichlorovinyl 
ethyl ether 

8:6648 

CiOGli 

Di-ftricblorovinyl) 
ether 

8;8878 

6. CuetkMmri 

0 . Non-aromatio 


ai HOROBTBEBB 


CiHiOCl 

3-Chloro-l,2- 
epoxypropane 

8:6168 

CiHiOCli 

3,3,3-Trichloro-l,2- 
epoxypropane 

8:67N 

cAoa 

3-ChlorD-2-mathyl-l , 
2-epoxyprapane. . . . 

8:7667 

as 

DUTBBBB 


CiBtOiCIi 

2,3-DichlorodioxanB- 
1,4 

8:8186 


b. Aromatic ethen (phenol, etben) 


CrHrOCl 

o-Chloroaniaole. . . . . . . 

1:8866 


m-Chloroanieole. ..... 

8:81N 


2>-ChloroaiUBole 

8:8818 


u-Chloroanisole 

8:1448 

CiHiQCl 

c-Chlorophenetole .... 

1:8786 


fiHChlorophenetole , . . 

8:i8n 


IhChlorophenetole. . . . 

8:IIN 


tf-Ghlorophenetole. . . . 

8:8186 

c^oa 

y-Ghloro^propyl 



phenyl ether 

8:891 

CttHiAa 




pbtBUQvihjd ethv. 

8:8778 


c, Hetarooydio ethen 
C^OQ Tetnhydiv^ 

furfiuyl chloEulB. . . , 8:8181 

B. Biton 

Glinifiad aooordina to aoid radicals; for 
dasaifioation aooordina to alkyl or aryl radi- 
cals see Alphabetical Index. 

1. Eitin 0 / tEphaiic addM 
a. Acids containing no chlorine 

ai FBOM ACBUG ACID 

CiHiOiCl Chloromethyl acetate . 8 : 1888 

GiHtOiCI s-Chloroethy] acetate , 8:7818 
^CUoroethyl acetate. 8:8788 


CiHbOiGL /9-Chloro-firpropyl 

acetate 8:8188 

T-ChbriMi 'propyl 
acetate 8:8818 

CiHiOiCli ftr-Dichloro-n- _ 

propyl acetate . 1:8888 

CiHiOiCl /t-ChloToisopropyl 

acetate 8:8188 

C 1 H 1 O 1 CI 2 ^,^'-DiehlaroiBopropyi 

acetate 8:8818 

C|H|0|Cli fifi,fi~Tticbiaro4er- 

butyl acetate 8:8188 


CtHuOiiCIi S-Chloropropane- 

diol-1,2 diaoetate. . . 8; 8848 


Si FROlf OXAUC ACID 

C1H1O4CI1 bu-(d-Ohloroethyl) 

(nalatB 8:8678 

ai from CARDOMIO ACID 

C|0|C1| bu-(Trichloromethyl) 

carbonate 8: 1816 

CiHiOiCli Di-(iS-cliloroethyl) 

carbonate 8:l7fl 

CiHhOiCIi Di*(Y>ohlonHi^ 

propyl) carbonate. . 8:8816 


b. Saturated monobasic acids contein- 
ing chlorine 

bi FROM CHnoBOACino Acm 
C|H|OsCl Methyl ehloroaoetate. 8:6686 

GiHtOiGI Ethyl ehloroaoetate.,. 8;6788 

CiHiOhGi ^GhJoroethyl cfaloro- 
acetate. 




CEOBMlCAli T¥7SS TMnaY 

tm 

CtHiQta 

^Hydnu^ethyl dhldro- 

CkHi(W% 

^MetlMMyetliyl trip 







chloroaoetate 

Ii99l9 

caoKsi 

^Mothoxyetliyl ehloro*- 
aoBtata t<MBS 

cAOia 

n^Fropyl triehliMo- 

1:9115 





acetate 

CAOiQ 

ohloroaootstfi 

•: 8 W 


leopiopyl triohloro- 
aeetate 

9:5915 


jBfq)ropyl oUoro- 





ocotate 


r!-TTjvn- 

fi-Butyl triehlero- 






C 1 H 11 Q.CI 

n^^Butyl ehlamortate 
laobatyl ehlora- 

t; 8 CM 


acetate 

laobatyl triohloro- 
aoetate 

l!«i 

3:IMI 


aoetete 

iec.-Butyl chloro- 

1:8975 


aK.-Butyl trichlon^ 
acetate 

iTiiii 


acetate 

I:8I59 


ler-Butyl triohlon^ 


ter>Butyl ohloro- 



acetate. 

a;«» 


acetate 

a:Bm 



GiHiOaCl 

Kthyleoe Blyed numi^ 

C]HuO|C3i 

RpAmyl trioUon^ 
aeetate 

9:1519 


(ohloroaoetate) ..... 

tiHN 


iBoamyl triohloro- 

CiHbOiO, 

Ethylene glyool bu- 



acetate 

ter-Amyl triohloro- 

•19119 


(ohloroaoetate) 

l:i7M 


acetate 

9:9195 

C 1 H 11 O 4 CI 

Diethylene dyool 


bi 

FROM OHLOBOPRonoma 



mono (ohloroBcetate) 

9:im 


ACIDS 


CiHuOid 

Triethylene glyool 
iQono(GhloroacetBte) 

S:IHB 

CiHicwa 

Methyl oB-chloropro- 
pionate 

S:nH 

C 1 H 7 Q 1 CI 

Phenyl ohloroaoetate . 

9:i5i5 

CiHiOaCl 

Ethyl o-ohloropn^ 
pionate 

9:8115 

b, 

FBOU DICHLOROACITIC AGIO 

C.Hi,OtCl 

n-F^pyl DHihlaro- 


CiHiOiCl. 

Methyl diohloro- 
acetate 

1:5955 


propionate 

Isopropyl o-ehloro- 

9:1981 




propionBte 

9:8195 

O«Hi0,C]| 

Ethyl dichloroaoetate. 

1:5859 

OrHnOid 

n-Butyl o-chloropnH 


CiHgOlCll 

jS-Hydroayethyl 
dichloFoacetate 

8iU97 


pionate 

leobutyl a-chloTQpio- 

8:8191 



pionate 

1:8579 

CiHaOiCli 

n^Fropyl dichloro- 
Boetate 

1:9999 

CiHu^d 

Isosmyl a-dbloropiD- 

l:9M 


Isopropyl diohloro- 


pionate 


acetate 

1:5899 

ciHTOia 

Methyl ^ohlocopro- 






pionate 

8:5795 

bi 

FBOK TBICHLOROAOITIC AfUD 




CAOiCli 

Methyl trichloro- 
Bcetate 

9:5BN 

CbHACl 

Ethyl jMiloropfo- 
pionate 

l:89N 


Triohloromethyl 


CAiOiCl 

TkPkiipyl |8-chloropr(H 


CiOiCl. 



pionate 

t:85tt 


trichloroaoetate. .... 

9:iM 


Isopropyl i9-ohlaropto- 






pionate 

1:1199 

CiHiOkCIi 

Ethyl triohloro* 


CtHiACH 

ripButyl jS-ehlarapio- 


A^te 

l:MM 






pionate 

9:9119 

GAOIG 14 

^hloroethyl tri- 



Isobutyl 5-ohloroiiro- 

1:9955 

ohloroaoetate 

9:9819 


pioniite 


/3-HydrcayBthyl tri- 


CAiOiCl 

Isoemyl j9-eh]ttopn>- 

ir979| 

dhloioaoetate 

9:9199 


jiifniflfcf ^ 



ittb (SBioou.' rms mas. 


CAOA 



CAK>A 

I;il78 

I:itil 


ehioraBueeiBate 

GAOfeCai 

Efibyl o^-dlidilom- 


CAACk 

fiunethyl eieie-a,eMtt- 

DM* 

UMpionite 

J:ilM 


ehlaroauDobiitB 

fai ROM flBLonmtmrBio 


CAiOiCU 

Diethyl maiM,a-di^ 

I;I8I4 


AdDI 



ehloroauooinata 

OBAQ 

Metbyl o-ohlnrtHi- 

iiUil 

d. Ftcm unsaturated monobade aoldi 


Irntynte 

eontauunK ehloriae 


cauofil 

Ethyl o-ohlonMi^ 


GAOtCl 

Methyl eMhloit^ 

l:i 8 M 

butynAe 

IiSMT 


aeiylata 

CAOlCl 

Methyl ^-ehbnMi- 
butyrato 

a:aM 

CiHiOta 

Ethyl o-ohloro- 
aoiylate 


CiHiiOia 

Ethyl /ShsUokhi^ 
but^te 


CAOtCl 

Methyl ce-chlom- 
orotonate 

8:1818 

CACWn 

Methyl 7 -ohlonMi- 
butytete 

1:8117 

cAOta 

Ethyl a-flhloro- 
orotonate 

1 : 8 m 

C|Hu<VCl 

Ethyl Y-ehloro-fi- 
butyrato 

l:Bif7 

CiEiWl 

Methyl d-ehlon>> 
erotonate 

l:nu 

CiHACl 

Methyl o-chloroiao* 


CiHiQiCl 

Ethyl ^-chloro- 

1:8818 

butyrate 

1:7818 


erotonate 

CiHiiQiGl 

Ethyl iMihlorouo- 

l:8i47 

CiHtOiCl 

Ethyl 7 -€hlonh> 

8:8887 

butyrate 


erotonate 

CAOiCb 

Ethyl a,a,^4richlcinH 


CAOiQ 

Ethyl o-ehloroiio- 

l:M 


1:088 


erotonate 

bi ram GBiiOBOrALiiuG 


CiHtOiCI 

Methyl d-chloraiiD- 
crotonate 

1 : 8 m 


AaUB 




CAitWA 

Methyl ap^hlorcMt- 

1:8114 

CiHiOia 

Ethyl 8-ehloroto^ 



vilente 


erotonate 

1 : 8 m 

CtHiAQ 

Ethyl a-ohlorcM^ 


s. fViiin UDsaturated dibaaie adds cod- 


valerate 

l:SiN 

taming chloriiie 


CrHdOaCI 

Ethyl ^<«hloro-fi^ 
valerate 

1:8W 

CiHyOiCl 

Dimethyl chloro- 
fuxnarate 

t:8m 


Ethyl v-ehlaitH^ 


CiHitO|Cl 

Diethyl chlon>> 


CtHiACI 


lumarate 

8:8884 


valenrte 

l:8lil 

CiHiOiCI 

Dimethyl ebloio- 


osMa 

Ethsd S-ehloro-a* 
velerute 

1:8111 

CiHiiOiCI 

maliinhi . . . . ^ 

Diethyl ohloio- 

i;mi 

1:8887 


Ethyl OHihlorCHa- 





iiiethylHii49iityrate. . 
Etfagd oMshlenH^ 

1:8818 

/. Fim chlorofotiiiio acid 



meth^-fiFbutamte. . 

l:M8 

GAOia 

Methyl oUaroformeto 

8:1878 

0 . Ttani nturiAed dibuie Midi ixii- 

CiHiOta 

Chloromethyl ehloit^ 
ionnate 

tiMU 


Phnethyl d,t4^,cK- 


C^OiCli 

ZMehlaimiMthyl ehloro- 

•:Mti 

diebluniaucafiiBte. .. 

1:8481 


fonnate. 
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CAOi MdiliiramflfW 

flUarofwttttto I:|ili 

GiHiOM KfhylehloniformAta.. I:TM 

(^yOiCSi ^43Ui«09tbyl ohkiro- 

<ani»to liiTBt 

CcB^OnCl j^Matiboiyethyl chloro- 

fonaato 

QiBjK^iGl ^Ethosswilqrl chloro- 

fomiate lilMI 

GfHTQfOl n-Fr(V)yl ehloro- 

fbnnate IzIMt 

GiHtOK3| r<}hlcmwiFpropyl 

chloroformate iztUI 

G^tOiCI iMoprops’l ohloro- 

fonnate a:74M 

GiHfQiCl fi^Butyl chloro- 

formate SzTIW 

laobutyl cbloro- 
formate I;77li 

CfHiiQiGl n^Amyl cUoroformate l;IM 
iBoamyl chlorof urmate t : SSli 

G«HiQia AUyl chloroformate . 1:7487 

leopropenyl ohloro- 
formate l!7UB 

CtHuQiCI Oydohexyl cfaloro- 

ionuate 1:8771 


CMMSL lC«d9l«HpUoR^ 

hmmm IMM 

CAOita BIMiKUen. 

«iini. 

1. EMttrMufUu/rnnitafidM 
GAOCL Ethyl liypoolil<Mtte,.^ liTlli 

CAOGl ter-Butyl hypoehlorito i:'71|l 

CiHuOGl fer-Anyrl hypoohlorito. 8 eW7 

4. Eiten eantdning ofio 9ih$rfiai€tiamt 
a. Eater/alcoholt 

Bi raOM ACIDB WITB XO CBLOBDII 

CAOiCl ^hloro-o-hydntty- 

n^ropyl aqetate. . . . iatni 
o-Chloro^hydrosy- 
fl^jiropyl acetate. , . . ItlMB 

|8-ChIoriH9'-liydnny- 
ieopropyl aoetato. . . 8:iU7 

a| noil ACIDB COMTAINIIIO 
CHLOBINB 

C«]Sf D|C1 ^-Hydroxyathyl chloro- 


u»tal« 8:4981 

C|H|(^C1| jS-Hydroiyethyl di- 

ehloroaoetate 1:1187 

C|H|0|C1| |9-HydrayetfayL tii- 

ohloroacetate 8 zIM 


CiHtOiCI Beniylohlarofonnate. 8:1888 
g , Eeto aoide 

CAChd Ethyl iv-chloroaoeto- 

aoelate 8:6187 

Ethyl 7-€hloroaoeU>- 
acetate 1:8178 

I, £j(crf o/ armrwik aads 

a. From acide oontainini no chlorine 
CAOlCl j9-Chloroethylbeiiioate 8:6888 


b. EBter/acylhalidee 

Ethoxalyl chloride. . , . 8:8898 


CarbometiioiyBoetyl 
chloride l:f88U 

CAOiCl ^(Carbomethoiylpn- 

pionyl cUoride 8:Mi7 

Carbethcoyaoetyl 
chloride 1:8148 

CcBACl 7-(Caiboin0thoiy)-4i- 

butyrylcbioride.,.. 8:8878 



1:8778 CiHiOiCU ChloraUde, 


8 eW« 
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& fiitv/fitiiflr/iliiolLQlB Bt Eitn/ethflr/Myl htUdei 

CAlO^ ^ IMhylwe gjlyool GiHtOiGI jS-Msthcnsrethyl oUiiro- 


iDQno(alihiroaoetatt) Bi fomute liBUI 

C|HiiOkCI Mflthylaiifl i^ool CfBAGl jS^EthnxyeUiyl oUani- 

nono(ohlciroai)Btatei) BsMBB fonnits IsIM 



V. AimBETlCAL NAME IMDEI TO C 0 HP 0 inn )8 OF 
ORDERS 

1. Note that this index refers only to numbered compounds of Order 3; for 
practical reasons it cannot include tiie large number d related products whidi 
are incidentally mentioned within the text of these numbered individuals. 

2 . In this alphabetical name index all literal prefixes (such as those below) 
are ignored in establishing the alphabetical sequence. Note, however, that 
“ iso ” is not recognized as a prefix but is construed as an integral part of the 
name and therefore indexed under the letter I. 

3. Within any given group of related prefixes the following sequences an 
mnplqyed: 

d,1r... dbh . . . mesih h.-m. . . . l.-m. 

erythro - . . . ihreo- o- . . . m- . . . p- 

ci's- . . . trcms- a-. . . . . . y- . . . 

prim.- . . . sec,- ... ter- bis- , iris- 

sym ,- . . . vnsym.- solid . . . liquid 

4. Note that except when needed to distinguish from other stereoiBQmen 
the prefix d,l is omitted from the alphabetical index names even when included 
in text of the individual compound. 

5. Whenever in a particular name the syllabic (di) is inserted in parentheses 
to avoid possible ambiguity, such syllable is ignored in establishing the alpha- 
betical sequence. 

6. For a pven family of derivatives of the same halogen-free pannt, the 
sequence of listing is based upon the parent, e.g., all the dichloro substitution 
products of naphthol-1 precede all tliose derived from naphtbQl-2. 



A 

1:8161 

2-Aoetoxy-l^chlDrDpr<q)Bixe 

lillM 

Aoetaldohyde KE-(Milorothyl)- 

l:SIM 

l-Aoetoxy-2-ofaloropnipBne 


acetal 

l;8llf 

l-Aoetoxy-^hloropropane 

l:NIB 

Aoeloacetyl chloride 

l:7IS6 

Acetyl chloride 

a:SSU 

^-AcetiHx-ohlorohdiym 

S:SI4I 

cw-Aoetyleno diohluride 

S:Sy7S 

7 -AeettHi-chlorohydrin 

S:MI8 

trona-Acetylene dioUoride 

1:11m 

aAoebH^chlorohydiin 

l:SIN 

Acetylene dicUoride (ordinary 

1:021 

Y-Aoeto-a,^clilorohydrin 


mixt.) 

l;IUS 

^Ao 6 to-a, 7 -diohlorohydrin 

1:6961 

Acetylene tetraohlnlde 

lino 

" Acetone (dilchloride " 

1:6666 

Acetylidene tetrachloride 

1:00 

Acetone ohlorofonn 

a:ISM 

Acrolein diohloride 

1:110 

" Acetone chlorafonu ” acetate 

I:S1M 

" AoFolBindiefaloridB" 

l:MH 

Aeetonyl chloride 

1:1691 

AorolBb hydiochloridB 


1423 
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9:7U9 

Aetyloyl ohloride 

l:Mt9 

Adipyl (dOdhloride 

9:1991 

AByt alcohol diohhnide 

9:79M 

AUyldiloride 

1:7911 

Alyl ohkirooBrbiinete 

l:1«7 

AUyl cUorofomuite 

1:7M 

AUyUiiiiethyl-evfaiiiyl chloride 

l;7il9 

Allylpethyl-oarbiiiyl chloride 

l:iui 

AllyUdeae {dBohlaride 

1:8918 

AHyl-ieobutyl-oarbinyl chloride 

1:7791 

AUyMeopropyl-Gtfbiiiyl ohloride 

IsllM 

■fle.-An>yl-(2)-effletyl ofaliiilde 

l.'MM 

Isr-Amyl-ouhiiiyl ohloride 

1:1M 

ti^Amyl chloride 

1:7119 

Mc.-(2)-AiDyl ehloride 

IsTMl 

MB.-(3)-Aiiiyl chloride 

I:7a8 

ter-Awl chloride 

1:081 

n^Anyl ohlorocurbonate 

9:8981 

n-Amyl ce-ohlaroethyl ether 

1:9888 

ft-Amyl ohlorofomate 

9:9789 

n^Amyl-diethyl-cerbinyl dhlorido 

1:8119 

fi^Amyl-dunethyl-cerb^l 

chloride 

1:7971 

(ef^Amylene dichloride 

9:9999 

fi-Aiiiyl-ethyl-iiietfayl-Garbiiiyl 

ohloride 

9:9187 

ier-Amyl hypochlorite 

1:8718 

rv-Amyl-ieopropyl-methyl-OBr- 
bmyl cUorida 

8:9191 

fHAn^l-iEiethylHiBrbiiiyl chloride 

J:81ll 

n-Amyl-methyl-^pmpyl- 
carhiiiyl oUoride 

I:il99 

n-Anyl trichloroBoetete 

I:ll8i 

ter>Aixiy] triohloroeoeUte 

l:l67i 

e-Auieoyl chloride 

l.’llll 

m-Anisoyl ohloride 

9:98M 

p-Anieoyl chloride 

1:M8I 

Anlayl (di)chloride 

inm 

B 

Benial (dOohhiride 

l!9919 

o-Benim hezHcfaloride 

1:9118 

/^-Beniene hesachloride 

9:9989 

Beoeobydiyl ohloride 

1:1999 

Beneophenone (di)ohlairidB 

9;99li 

Betuotrichioride 

9:9989 

o-BeoeaylbeDf oyl ohloride 

8:1999 

o-Beneoylbenio^ iweudo- 
ohlmide 

9:mi 

Bemoyl chloride 

9:8719 

Benayleerbiiiyl chloride 

I:88M 

Beney] chloride 

9:9118 

Beniyl chloioeBrboiiBite 

9:9919 

Benayl chlorcifQroiBte 

9:9897 

Damylideiie (di)ohlorida 

9:7191 

BieUyl hydrochloride 

9:1799 

Butadieoe tetradiloride (eoBd 
ieomer) 

9:9981 

Butediene tetrechloridB Glquid 

tie.-ButylMetyl chloride 

i:89U 

1:7991 

ler-Butyleoetyl chloride 

9:7499 

n-Biitykerhi^l cUorida 


l:7M 

liTM ^Bttt^irbinyl oUoHdB 

l:nt| “Butykhkvil'' 

liUll n^BuladflhMde 
t:nil Mc.-Butyl ebloridA 
far-Butyl oklorida 
ItUli ii*>Butyl ohlorovMrtato 
Isttn np.-Butyl chloroaDdAta 
t:Mi ier-Butyl eUiiroiflitata 

•:7t8l n^ntyl ehlaroowbonAtp 

9:MN n^Butyl ot^oroethyl etlMr 

i : 7199 n-Butyl nhlnroronnate 

9 : MM v^Buiyl a-cUoropropiiiiiAts 

9 : 9979 r^Butyl /)-ohloropr(qpiaiiMa 

9:91M a-CiwBu^lJerotyl oUorida 
1:9999 n-ButyMiethyl-oarhiiiyl oUoridi 
9:9tM ter-Bu 1 yl*<li 0 thyl-otfbi]iyl 
ohioridift 

1:7999 f^Butyl-climfithylniwbiiiyl 
chloride 

9:9999 ■ec.-Batyl*Kimiet]iyl-eBrbiiiyl 
oUoride 

1:9919 ter-Butyl-dunethyl-oerbiiiyl 

chloiidB 

9:89M o-Butylene chlorohydzin 

9: 9999 i^-Butylone chlorohydrin 

1:99N iTteudo-ButylsiiB chlorohydiin 

1 : 79N oe-Butylene dichloride 
9:7919 ^-Butylene dichloride 

1:7999 fncvo-^-ButyleoB dinhloriilB 

1:9999 ff 0 C.>Bu(yl-efchyl-Garbuiyl nhloridB 

9 : 9999 TiF^Butyhethyl-inethy 1-cvbinyl 

chloride 

9:9799 n-Butyl-ethyl-n^propyl-cirbliiyl 

chloride 

9:7199 ter-Butyl hypochlorite 

1:7999 n-Butylidene (di) chloride 

1 : 9999 n-Butyl-ieopropyl-metfayl- 

cubinyl cldoride 

f : 9999 nrButylHmethyl-eioetyl ohloride 

9:9999 iw.-Butyl-mBthyl-Bioetyl ohloridi 

9:7719 n-Butyl-niBthyl-cerbinyl cfalotide 

9ill99 Mc.-Bu^l-iiiethylrcerfaiayl 

chloride 

9 : 7979 ter-Butyhmethyl-oarhiiiyl ohloride 

1:9999 n^Butyl-methyl^propyl- 

oarbinyl chloride 

1 : 9199 tr-Butyl-niBtliyl-nppropyl- 

cvbinyl chloride 

9:9998 n»Butyl-fWopyl-oertiinyl 

c hloride 

9:9919 ri-Butyl tiichloroaoetBtfl 

1:9879 •w.-Butyl trichloraeoetate 

9:9188 ter-Butyl trichloroeeeUta 

1:9918 n^Bntyl-vlQyl-^biiiyl chloride 

9:9il9 “ Btttyrchloral 

1:]|M “ Botynhloril l^ydreAe " 

8:7179 n-Butyiyl Ghbride 

C 

1;88M n-Cepiiiiyl chloride 

9:1199 n-Gflimyl dhloride 

9:8189 n^epr^^l ridm^ 
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tMIMi <MMUioKyMtylidaiiri^ 
t jiM '' CvMmaaty ddmide ” 

SilUM CgfapmrthftKyaoetyt obbridb 
l^n T-(0«rbottit&osy)^bttMrl 
flbiliorido 

IjjMi i#-(Carbaiiieliio«y)pd«goBiyl 
dilotidB 

l:MHl MGtfboiQ0thw)propionyl 

oUoridt 

CirlnntrtMflliloiida 

Cirbonyl dbioido 

•:liil " OelUMolv9 " ahlorofoniwta 
t:9W Cetyl ehlmide 

MitOM (MatiH 

l.iMi nhlftr^Alfli^^nla.^^ 

teWI Qilwal iv-butyUloohoUte 

B:ill9 ChluraL dietbylaoeUl 

t!iM Chlaral ethylaleoholjito 

B:1IM Ghlorel hydnte 

l:IUB Chlonlide 

I:4iaf8 CUoraiiil 

l;4m CUotmilifi Bioid 

I:MII *'Ch]orbutoL” 

B; 3BU CfaiorethBtiB 

IsMIl ^'Chkiretime” 

litUI “ Ghioretone ” aeeUte 
»:MB '‘Chlorei” 

tiSM Chloroecetal 

%:mt CUoroaoBtaldehyile 

B;M8 ChloroAoataldBhydB dietliyloeetal 

S:MB Cbloroaoetaldehyde trimar 

S:llli Chloroacetio^add 

ItlTII CUoroBoetio acid anhydride 
t:il6B T^hloroMetOHoetyl chloride 
B:MII CMoroacetone 

I:lil9 a<%lorciacetophenone 

B:in9 bHChloraacetophenoiia 

9:iM o-ChlorOBcetophenoDe 

l:IBli m^ChloroBoetophenone 
l:B7li p-Chloroaoetoplienone 

9:Md 4-(Chloroac6tyl)bipbe[iyl 
l:MI CUoroBcetyl chloride 

B:7(Ni CUoroaoetylfiiLB 

8:1111 o-ChloroBcroloin 

8:1441 de-Chloroaorylic add 

8:8841 ^hloroacryUo acid 

8 :MU jS-Chloroallyl alcohol 

8:1888 Y-diloroallyl aloohdl 

8:raT Y-Chloroallylbeniene 

8:8987 u-ChLoroallylbeiiieaB 

8:8188 ^hloroallyl chloride 

8:IB88 Y-Ghloroa%l eUnride 

8:I88B bHChlorcMi^Biiiyl alcohol 
8:8888 3-Chloro-(er-emyl alcohol 
8:4898 Chloroanilio aeid 

8:8448 cf-Chloroaniaole 

8:8148 e»-Cfaloroanuole 

8:8818 o-ChloFoamaole 

8:8liB m^lSiloTOBiiiaole 

8:8888 8-Chliuoanuole 

8:4448 l^hloeeaathnquhume 
8f4888 B-Chloeoanthraquinone 
8«88BI o*Gblorobennl (di)chliQride 


8:8911 m^ildeMlwiMl (dOdhIiiridft 

8:8188 (d^ohloride 

8:8U8 

8:8M m^hlorabemaldehyde 

8:8788 p^Uorohenjaldehyde 

8:7888 ddorobemene 

S:IM 4rGhlorolwuRnedioBrbo::ylb 

add'lrS 

8:4888 6<)hliirobeRiBBediiNut^ 

add-1,1 

8:4888 2-CUorofaeiiMBaduiarboaylie 

add-1,4 

8:4888 S^blorobenienetriBaibcngdio 

add-1.2,4 

8:1878 2-GlilaroheiiieiietrioBrb(»:ylio 

Bdd-1,3,5 

8:4188 e-ddorob^ok add 

1:4181 m-GUorobeiiBOio add 

8:4848 p-ChlorobenBOio add 

8:871i 2-ChloiobanBopbeiioiie 

8:8188 S-ChlorobeiiBopheniuiB 

1 : 1814 4<!ShlDrobBnBophenoiie 

8:1188 2-GhlorobBnBoquinone-l,4 

3:8888 r><lhlorebenBOtriohloride 

8:8848 in^hloiobenBotrlohloride 

1:1888 i^GhloroboiBotridiloride 

8:8848 o-Chlorobenioyl ohloride 

8:8818 m-CUorobeoioyl ohloride 

1:1888 i>-ChlorobeniQyl chloride 

8:1188 o-Chlorobenayt cldoride 

8: 8448 m-Chlorobenayl ohlorida 

1:1881 p-Chlorobeniyl chloride 

8:1888 (Mllhlorobenaylideiie (di) ohloride 

8:1718 m-CblorobeoBylideoe (di)ohlori^ 

1:8718 p-ChlorobenayJidene (di)ddoiide 

8:1818 e-Chlorobenayl phenyl ^tooe 
8:8888 2-Chlorobiphenyl 

8:8841 BC^lorobiphenyl 

8:1818 4HChloiobiphenyl 

8:7888 4-ChlorobutBdiBne-l,2 

8:7818 l>Ghlorobutadlenfr-l,3 

8:7888 2-CUorobutBdiene-l,8 

8:8188 2-Chlorobutanal-l 

8:8U8 3-Chlorobutanal-l 

8:8111 d'Chlonbutanel-l 

8 : 7168 l-Chlorobutane 

8:7181 M;hlorobiitBiie 

8 ; 8111 B-Chlorobutaod-l 

8:9188 S-Chlordbutanol-l 

l;917l d^Dhlorobutanol-l 

1:8888 l-Chlorobutaod-^ 

|£8I8B 8^GfalDrobutBadl-2 

8:8884 d,^erve7inH8-ClilorobutBiiol-8 

I:BI81 d,UAreo-347blorobutaiiQl-2 

8:8178 4-Chbrobutan0U2 

8:1178 l-Chlovobutenol-a 

8:8118 l-Chlorobataiume-2 

8:7118 3-ChlorobutBiuuie^ 

8:7818 4Ghlorobatanfine-2 

8:7818 l-CblorobutBiume^ 

8:7118 » l-Chlorobutena-l ^ 

1:7878 2-ChlaiobiitoiM-l 

1:1188 BGbkirobutene-l 
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;TU1 4-ClilorobutBiie-l 

itm l-^ailarobaton^*^ 

iTlii M!hlorobuten»vS 

jiU9 2^GhlorolHiteEinM-l 

:lfli etf-l-Chkiiobuteii-2-dis cudd-l 

:WI9^ frafifl-2-Chlorobuteib<2-ciio add-l 

ilM 0 M<)hlozokrateD- 2 -(a aod-l 

1:MB ftrani^3dilon)bulen-2-aic add^l 

I:I1W 4Chl(irDbiiten-:i-oio add-l 

B:mt ^CliLorobutea-2-Ql-l 

l:OTt 3-GhlorQbaten-2'«l-l 

IrillA 4ChlorDliuten-2-al-l 

I still 2-Chloroliuton-3-oL-l 

IsUli l-Chlnrobutea-^-bL-l 

Isllll S^hldrobuten-a-ol-B 

1:1114 l-ClilcirolmteA-2-ol-4 

l:SI7i 2-GhlaTobutea-2-ol-4 

t : 7691 l-Chlorobuten-l-yiie-l 

1 ! tM /S^hlnro^butyl alcohol 

IsIlU 7 -GhiDr(Hi"butyl alfsabai 

1 : 1171 Mhloro-n-butyl alcohol 

l:77BX Chloro-ter-butyl alcohdlj 

1:B7M (^hloro-ter-butyl)beaiBiLB 

1 1 7IM T-ChlorcHCK-butylene 

tsTMl a-Chioro-IJ-butylene 

I : ISIB 2-Chloro-4-n-butylpheiiol 

I:i7li 2-Ghloro4-i«r*butylphenol 

t : 7171 l-Ghlorubutyne-2 

8 : 15M ^-Chlorobutyraoetal 

I : UM a<!hloro-n-butyraldfihydB 

8:1111 jS-Chloro^butyraldchyda 

I : fill Y-ChloKHn-butyraldahyde 

8:8884 /S-Chloro-n^butyraldehyde 

diathylacetal 

8 : 8188 or-Chloro^butyric add 

1:8888 ^-Chlonwi^butyric add 

1:8888 7 -Chloro-n^butyrio add 

8:8878 o-Chloro-n-butyryl chloride 

8 ; 8188 ^-Cbloro^-butyryl cUoride 

8 : 8878 7 -GhlonHn-butyryl chloride 

1:8888 ]»-(5)-ChlorocarvBcrol 

8:8748 3-GUoroeatechal 

8 : 8478 l-Chlorocatoahol 

8:8188 l-Chloro-2-(chlorQiii6thyl)- 

butadiene-l.S 

8 :88N 3-Chloro-2-(chlorQmBthyl)- 

butene-1 

8 : 8884 <4Chloro-3-(chloroiiietbyl)- 

heptane 

8: 8888 3-Chliiro-2-(chlQroiiiethyl)- 

propene-l 

8:8888 l-Chloro-2-(clilaromethyl)- 

prDpeii0-2 

8:1418 l-Chliiii>-2.2^Ma<2Hdila^ 

ethylene 

8:8888 3-ChlonHHgreBol 

8:8788 d-Chloro-o-oreecd 

1:1818 d-Chloro-o-Grenl 

8:8818 84^lilO]ro-a-oEeBQl 

8:1888 MlUorcHn-cteBol 

8:1818 d-ChlorcMn-creBal 

8:8788 frOdoro-mFcreBol 

1:8818 24)adoKi-p-CEeBol 


8:1888 S^hkKD-fHMol 

8:8117 ae4>hloKMiiktQiialdehyde 

8:1818 ofip-at</Jilorocrotcinio add 

8:8788 ot-Chloroorotoiuo add 

8:8181 /M/hlorocrotonic add 

8:8178 7 -ChlorocrDtoniD add 

8:8848 /9-Chliiroorotanyl alcohol 

8:8878 7 -Chloiocrotoiiyl aloohol 

8:8788 p-Ghlorocumena 

8 : 8848 Chlorocy dohezane 

8:8174 cu-S-Ghlorocyclohezanbl-l 

8:8178 emru-S-ChlorocydohBZBnbl'*’! 

8:8878 4<ChlorocyolohezBnol-l 

8:8188 2 -ChloracycloheKaiione-l 

8:9888 3-Chlorocydohezanone-l 

8:8884 d-Chlorocydohazaapno-l 

8:7848 Chlorooylopentane 

8:8778 2 -Chlori>- 2 >-cyiiiene 

8 : 8778 3-Chloro-p-eyineiie 

8:8788 l-Chloroderaoe 

8:8814 lO-Chlorodecanol-l 

1:8718 5-ChlorodeBBDB-6 

1:8814 u-Chloro-fi-deoyl alooliol 

8 : 1818 a-Chlorodesoxybenioin 

8:1818 fna-CiilorodeaozybeaBom 

8:7886 ot-Chlorodiethyl etiier 

8 : 8718 4^hloro-3,4-<liethylhexBne-2 

8 : 7988 o-ChJorodiethylketono 

8:1868 aHChlorf>'2,4-dimetliylaoeto- 

phenooB 

8:1778 u-ChlorD-S.d-dimethylaoeto- 

phBDone 

1:8848 u-Chloro-2,5-diinethylaoeto- 

pbenone 

8:8848 3-Ohloro-l,2-dimethylbenBen8 

8:8878 4-Chloro-lr2-dimethylbenieiie 

8:8888 2-Chloro-l,3-ilimBthylbeniene 

8:8888 4-ChlDro-l,3-diniethyibenaetie 

8:8848 5-C;hlori>-l,3-diinetliylbonieae 

8:8888 2-Chloro-l,4rdimethylbeniene 

8:7898 l-Cliloro-2,2-diiDethylbutBiio 

8:7478 3-ChlQro-2.2<Limethylbutaae 

8:7888 4-Chloro-2,2-diniBthylbutBiie 

8:7888 2-Chloro-2,3-diniethylbutaiie 

8:7948 2-Chluro-3,3-dimeiliylbutene-l 

3:7888 l-Chloro-2,3-dimethylbutene-2 

8:7848 3-ChlorcK2,2-diinethylbutene^ 

8 : 7888 Chlorndiinethyi ether 

8:8788 (j9-ClUoro-a,aNliinethyl)etbyl- 

benaene 

8:8888 3-Cidoro-2,2-diiDethyl-3-ethyl- 

pentane 

8:8868 3-Chloro-2,3-dimBthylheptaiie 

8:8888 6 -Chloro- 2 , 8 -dimethylheptane 

8:8888 4^hloio-3,6<liiDetihylhepteiie-2 
8:8884 3*Chloro-2,3-dimethylheiaiie 

1:8688 2-Cfaloro-2,5-diinBthylhezaiie 

1:8688 2-Chloro-3,4-dimethylhezaiie 

8 : 8888 4-Chloro-2,5-dimethylbezieDe-2 

8:8688 4-Chloro^i5-diiiielMliezin»-2 

8:8687 2-ChlorOn3,6^1imathylhezeafr^ 

8:8988 3<2iloro-2.4-dim0thylhezeDB-4 

8:8788 3-Ghloio-2,3^1imetbylDotaiia 



ALPHABETICAL NAME mmX. 


I:nu 

IsiTlA 

t:Mli 

l;M0 

ItWI 

l:AUi 

unM 

linn 

I'.nis 

t:MlB 

S:M1B 

S:mB 

|:I1U 

HMM 

S:B78i 

l:im 

l:UBi 

|:tlA8 

8:mB 

l:11M 

l:«M4 

l: 8 M 

8 : 7 M 

l:0Mi 

S:mf 

S:aW 

StlM 

I:B670 

8:8810 

8:0178 

8:0178 

8:0708 

8:8858 

8:7018 

8:8888 

8:8888 

8:7010 

8:0810 

8:0088 

8:0188 

8:0088 

8:7088 

8:8788 

8:8888 

8:M80 

1:8107 

0:8718 

8:8718 

1:8880 

1:0870 

1:8800 

0:7710 

OiOM 

1:0000 

0:8700 

8:1110 


im 


4<SUbro-8,7'Hiniic^ 

5*^h]ofD-2|O-diiDBtfayloct0ii0*8 

4rCUQrch2,2-dimethyl|^ 

2pGUQit>'^,8«d]iDetfaylpent^ 

3- Chloto-2,3-dimethylpeiitatiB 
5-ChJi0n>j,84liiiieihylpent^ 
2 -Cfahin>^,MiiiietliylpBiLtaiia 
]-GhiQri>-8,4-dimB^lpeiitaii0 
44jhloni-2,4-diliifit]^lpflntezi»-l 
8-GhlQro-2,4-dim8thyli>entenB-2 

4- Clilon>^,4-dimethylpentenfr-2 
2«Ghlorii-2,4'4uiethylpeat8ii6*3 

4- Chlaro-2,a-<liniethylpheAol 

5- Chloro-2,3-(limethylphenol 

5- Cliloro ■2,4-diinethylpheiiol 

6- Cliloro-2,4-dimeUiylphBnol 
4^hlori>-2,5-diiaethylplienol 

4- Ohloro-2,6-dimetfaylpheiiol 
2-Chloro-3,4-dimethylpheuol 

5- Ghloro-8,4-dimet]i^lphenol 

6- GhIoro-3,4-diineUi5<lphenol 

2- C!hior(H3,6-djiaetliylphBnol 
4-Ghbro-3,5-dimeUiylph6nol 
l-Chloro-2,2<limBthylpropaiie 
^Cfaloro-aia-dimefchylpropionifi 

acid 

^ChlDrci-a,a-dimethylpropionyl 

chloride 

a^Chloro-diidienyUDetic acid 
a^hloro-diphenylaoetyl chloride 
(v-Chlorodiphcnylmethaae 
Chloro-dipbeoyl-mBthyl- 
methano 

1- ChlorododecfULQ 
12*OhlorDdodecanol-l 
fai-ChloTO^?Mlod6Gyl alcohol 
u-Glilorodureno 

3- Chluro-l,2-ei)OxypropBiie 
Chloroethane 
^-Chloroethanol 
2^hloroethanol-l 
Chloroethene 

a, at-hvt*(/8-Chlaroethozy) ethane 
a,^u-(^ChLoroethozy) ethane 

2- (0-Ghloroothosy)ethBnol-l 
^-(i9-Chloroethoiy)ethyl 

chloroethyl ether 
a-ChlDroethyl acetate 
^Chloroethyl acetate 
^-Ghloroethyl alcohol 
o-Chlnroethyl vHunyl ether 

a^hloroethylbezuene 
jSjCbloroethylbeniBne 
o^^hloroethylbeniene 
o^hloroethylbeniene 
jnChloroethylbeiuene 
8-Ghloroethyl benioate 
14^hIoro-2-ethylbutanB . 
fle-GShldroethyl n-butyl ether 
j9-€hloroethyl eUoroaceteite 
jOOhloroethyl chlorocarbonate 
»Chloi«ethyl A-ehlnoethylethw 


8:J7Bi A<Ghhviietliyl cdbLordfacneAe' 

0:8000 a-Chlmoethyl eUaroniBUiaFl 

ketone 

0:0110 (»C]i]iniiethyl4i!Biit^^ 

l:8IU 

1:7808 bu-(<aChliimlhyl) other 

B«0008 hu-^A^jUnroOtbyl) ether 

8:0100 jS-CUoroethyMhyli^arhinol 

0:7IOI a^CUoroetbyl eth^ ether 

8:7408 /^^hloroethyl ethyl ether 

8:7188 a-<lhloroothyl ethyl ketone 

1:8818 jO-Ohloroeth^ ethyl ketone 

8:0lii 3-Gldan>8-ethylhe|iteae 

8:8148 4^hlore4-0thy]lie|>tane 

8:6811 l-Chloro^a-ethylheiane 

8:1888 l-Chloro^a-ethylhAZBne 

8:8881 a-Chloro-S-ethyUieiaiie 

8:8810 l-Clilon>4-ethylhexene<3 

1:0188 i»*Chloroethyl ^■'hydroeyethyl 

ether 

8:8111 Ghloroethylidene (dOohloride 

8 : 7188 a-Chloroethyl methyl ether 

8 : 7818 ^hloroeth^ methyl ether 

8:7518 B-Chloroetfayl meth^ ketone 

8:7840 /1-CfalorDethy] methyl ketone 

8:8818 3-Chloro-3-ethyl-2-mBtliyl- 

pentane 

0 : 8118 2*Chlori}-8-ethyl-3-iDethyl- 

pontenB-1 

8 : 8784 a-Chloro^-ethyloctane 

8:0710 4-Chlor i>>4rethyloctane 

8:0400 l-ChJon>^thylpentBdien^l«2 

8:0188 2-Chloro>8-ethylpentane 

8:8068 3-Chloro*3-ethylpentBne 

8:0410 l-ChlcTDoa-Bthylpentyne-l 

8 : 0770 |9-Ghloroethyl ^'-phenotyetfayl 

ether 

0 :01i5 ^-Ghloroethyl phenyl ether 

0:0004 a-Chloroethyl phenyl ketone 

8 : 1118 ^-Chloroethyl phenyl ketone 

8 : 7888 ce-Ghloroetbyl n^propyl ether 

8 : 1611 /1-Chloroetbyl tricblmaoetate 

8 : 7484 |9-Cb]oroethyl vinyl ether 

8:7811 Cbloroethyne 

8 : 0484 Chloroetbyxiylbeniene 

8:8068 Chloroform 

8:4W Chlorofumaric acid 

8:8108 CMorofumaryl (di) chloride 

1:8808 1-ChJorohBndeoBne 

8:0100 1-Chloroheptadecane 

3:8008 l-Ch]orob6ptadiene-l,6 

8:8250 1-Chloroheptano 

8:0482 2-ClilocohBptBne 

1:8100 S-Chlnroheptane 

1:8006 4-GhloroheptBne 

2:1018 7-ChloniheptBnol4 

2:8210 1-GhIoroheptene-l 

0:7088 2^GhlQrohvtBnB*l 

0:iU2 S^hloroheptene-l 

8:8080 4-Ghloroheptan»-2 

1:8021 4-ChlorohepteiiB-8 

2:1011 w^hloro^heptyl aldohgl 

8 : 80 n l-Gblnt6heptyiie*L 
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ALFgAaStKttL NASqS IKMK 


IfMi l-CadfinteadaottM 

16i4aflot ol wwtonol«l 
8:iOT M-ChloriWi-havMiecgrl aloohol 
ItWOI 8-GblorQheadie&ft-l,3 
8:lllt8 CMorckheutnathylflUia^ 
l^Chtorohwanc 
taTIli S^hlorohexane 
8:3138 Mlhloroliexwe 
8:1888 6^hloroh«unol-l 
8:7118 3-C]ilorolifiZAtetrBeiiB-l,a,4,S 
8:3811 l-G14iinihezBiiA-l 
8:1888 a-ChlarofaAXBD^l 
8:1888 a^ChlorofaBXfln^l 
1:7888 4-Ghlorofaflzeiia-l 
8:1888 5-Ghloroham>l 
8:7818 l-Chloroliexme-a 
8:3838 4-Ghliiroheiiiie-2 
1 : 1818 (M-l-ChlcirohsiBne-S 

8:18U S^blaroheme^ 

8:1188 AidilonHi-tae^l aloohol 
l:M8 l-Ghlorohexyiie-l 
8:1188 l^Chlorohydrixiiimone 
8:lili a-Ghloro-2-bydroiybeiiiBldBhyde 
1 : 8888 4-ChI onH2-hy drozybenialdehy de 

1:8888 fr-Cbloio-2-hydriiiybeiiiBldehyde 
8:4888 2<3doro-3-hydrotybenialdehyd8 
1:8188 4-Oliloro^bydraxybeiiialdehyde 
1:1888 frOiloro-l-l^dmybeni&ldehydB 
8:iM 8-ChlDro-4-lvdrozybeiiiBidefayda 
8:4888 MJhloro^rhydroxybeiiBfUdefaydB 
1 : 8188 2-Chloro-5-hydro!iybeiiialdehyda 

8 : 4141 8-Ctalcir(^2-hydroxybeiiioic add 

8 : 4818 4-Cliliiro-2-hydroiybeiUDic add 

8:4788 6-Chloro-2-faydroiybenioic add 

8:4818 fkChlorD-2-hydioiyl)eiuioio add 

8 1 4888 l-CUoro^hydroxybeiiiaie add 

Bs4tt8 ^OhlDro-a-hydrcnybeiiioic add 

8:4788 B^hloro-S-hydraiybanioiG add 

8:4M 2-Cbliiro 4rhydrozybeiiioiQ add 

8:4818 d-ChloriHl-hydroxybaiuoic add 

8:1187 8-€hli)ro-2-liydroiybipheiiyl 

8:8868 &Chlc]ro-2-hydroxybipbeiiyl 

8 : IHB 8^blor(>4-by druy biphenyl 

8 : 4818 4'-Chloro-4-bydrc»ybipheiiyl 

8:iU8 M^blaro-9'-bydroiydiethyl ether 
8:1811 /K!!Uori^'-bydraKy--iBOpropyl 

acetate 

8:8848 fi-ChliiEO-Y-hydzoiy-nrpropyl 

acetate 

8:8318 y-^ilhlcro^S-hydroiey^propyl 

acetate 

8:1888 ^bloroiaobutyl alochal 

8:3]li CHCblnroieobutylene 

8j7l4f TChlordaobutylene 

8:1181 o^hloto-iBobutyreldehyda 

8: iU8 /8<}bbiit>4eQbutynlde^ 

1:4888 o-CUijni-iBobutyzic add 

8:1188 jS-ddoco-iaobut^o add 

8:8888 o-Chloro-iiQbutyiyl chloride 

8:8111 4*C7hlor(HaobutyEyl chloride 

#:]8l8 ehddorouocrotQDic add 

IjllH ^^ddoroboorotCBlo add 

8:8831 eMhtedioduiiDe 


1:4441 4diteidiQplrilu^ 

8:4818 Sddoideophtl^ add 

1:1811 '*A<%lovoiBOpim" 

8:8118 j8ddiKi>^0pnq»dwta^ 

8:1141 ^ddor&wqinipyL alei^ 

1:1811 odiloro^BopiopylbcDaeoe 

8:8188 4-ChlorD4wprQ^beDiBpe 

8:8888 bifl-(i0^hlon)-iBopropyQ ether 

8:8118 2ddonH44aopiwl-l-iiM^ 

8:8711 a-Ghloro-4^prcvyM-netli^ 

beniene 

8:1818 a^SdorcnBopropyl-iiietlQrl- 

oarfainol 

8:U88 4r^hloirQ~24aopcopylp8*iiietfayjr 

phenol 

8:8188 4^hlDn>-84Mqsiqqd^2-methy)^ 

phenol 

8:8818 2»i,64ru-(a<;hloriH]a(qinqp^ 

tri(aene-l,a,6 

8:8888 o-Chloro-iiovalerio add 

8:8144 o^hloro-iflovaleiyl chloride 

8:8868 y<Chioro<d^keto-fi^butiyiyl 

chloride 

8:8178 iii-Chlorolauryl alodiol 

8:8488 Ghloromalde add 

8:8881 Chloramaldo anhydride 

8:1188 Ghtoromalcyl (dOohloride 

8:8788 Mv-ChlDromeeitylenB 

8:1888 ChloraniBthjiiia 

8 : 8818 a-Chloro-a-methoethylpentaiw 

8 : 8188 Chloromethyl aoetate 

8;I8IB l■^G{hlol1>-o-lnethylBcetQphenone 

8:1188 tf-Chloro-p-methylaoetopheninie 
8 : 8848 7-Chloio-^-methylaUyl alcohol 

8:4418 3-Ghloro-2-inethylbenioic add 

8:4188 4-Chlon>-2-niethylbenaQic add 

8;4i1i 6-Ghloro-2-inetbylbeniaio add 

tiMk 6-ChlorD-2-]nethylbeniQic add 

8:4118 4-ChiorD^mBthylbaiiciiD add 

8:4718 6-GhlonHa-methylbcnidc add 

8:4il8 O-Chloru-a-inetl^lbenioio add 

8:4888 2-Ghloro4 jnethylbenicuG add 

8:4888 a-^^hlorcHt-inetbylbeiiioie add 

8:8878 o-(ChlQrDinetbyl)beiiiyl alcohol 

8 : 7M l-Ghloio^t-methylbatadiene-^liB 

8:IM8 l-Ghloro-2-in0thylbutadi8ii^l,3 

Seim 8-Ghloro-2-«MthyUiutadiene-l,3 

8 : 7888 44^hloro-2-mBthylbutadieiiB-l ,3 

8:7188 l-Chbro-S-fflethylbutadiene-l,! 

8:7888 2-GhlQro-3-niebhylbutadieii»ol,3 

8:7188 l-ChlDTO-a-methyltotadiena-liS 

8 : 3848 l-Chloro-a^nethylbutane 

8:7118 2-Ch]oro-2-methylbutaikB 

8 : 7835 3-Chlnri)-2-iDetfaylbutenB 

1:1888 i-GhloFo-B-methylbutaDo 

8:7818 l-GblQr&5-iii0tl]ylbutBiie 

l:8i1l l-C]iloro-2«iethylbatanbL-8 

8:8841 8-Chlaro-3-<nothylbuta&6t8 

8:8818 4-ChlQro-3*m^butaaol-8 

8:I8IB a-Cadoio-B-nuthylbutaiw^ 

8s|8i8 MUoio-S-mthytotiDODel 

8:3113 a<)Mcio4^inethylliwitapon»8 



^mamaciL iium issm 


m 


am ^(daoMiMd)v))iiuta^ 

' fi9iM l^^Uoio^SmtlQflbu^ 
i;|l|i 34:9d0EO«4net]iylbuto^ 
tsWi i-CUoro^4iMtli3rlb^^ 

147101 l<OilM0^l4iMtliyttnite&B-2 
Ii7|ll 8>Clilon>l-iiietii3^te^ 

ISTill 4*Glk|oio-2 iiisthytt)uten&-2 
9i»7yi| VCfaUno-24iiethylbutm 
lilill 3^C!Uoro>^2iMth3Hnm^ 

ItTlii 2'<3yiinH3-iD6thylt»utyQe^ 
t;97|jl diCIhlDtOHi-iaatli^-'but^ 

•dd 

0jCUoro-04aethyl-fi^lnityrifi 

ftoid 

lif999 aiGhkiri}«>]!wthyl^^^ 
chkiriile 

1:1111 o-CUoro-^iiwthyl-^ 
flUaridd 

lifl9i CSblomiiietfayl ddorocarbonftte 
Is Ml ChloroniiBthyl chlorofonninte 

I ! Mil' CUoronnethyl p-ahlofopheny 1 

kotono 

1:1111 2-(Chliminietliyl)-li^ohlor(h 
buteas-l 

1:7187 l4:iilort>-2-nflt]iyl-l,2-epoiy^ 
proponfl 

1:1148 bi^CChloromethyl) ether 

1:1188 (Chlfin«nethyl)ethylaiie oiida 

1:7118 Ghtoranusthyl ethyl ether 

1:1111 Chleromethyl ethyl ketone 

1:8178 Chloromethyl-ethyl-methyl- 
wbinol 

l:8M 3-(Chlimimethyl)hfiptane 
1:1111 2-Chloro^inethylhflptaiie 
t.'lMl e-Chloro-2-methylheptiuie 
1:1844 l-Chloro-a-methylheptJinfl 
1:1841 3^hliiro-4-methylhBptBae 
IMM 4^i]ro-4-inethylheptaiio 
IflNl 4.<:2iloro-(^]Dietl^lh0ptim^ 
1:1811 6^oro-l-niethyUieptene-2 
1:1114 4-Ohl«iro-l-iiiethylhepteae-2 
liim 44:;hlori>4-methylhBptene-2 
l-.im M:!blori>Hl-nietfaylhepten&l 
l:fW 4rChloro-2-methylhepteii»l 
l:fM8 443hl(in^-l4neihylhBpteDe-a 

l:litl IGhlnro-a-methylheptyne^ 
1;7M8 ljChlQio-2-methylhBEfliiB 
1:7118 M^hloio^fflothylheune 
1:8188 l-GhlorcHS-inetbylheiuie 
1:1414 ^Chloro-3-methylheiuie 
1:7181 a-Cfaloro-a-mathylhexBiie 
1:MII 4Ghliiro-3-methylhezaiie 
1:7711 4XIUeii>>5^iiiethylhezenB^^ 
1:1414 44:Uor(H3-inethyUiexfiDe2 
1:7811 MUoio^inethylhnBiie-l 
1:7M iGh]i»ti-2-iiiethylhezenfr4 
1:7711 i^faJon>-2-m0thyUieieiiB-6 
1:1111 5pChlorD-5-iiiBthylhBnii-l-yiie-8 
1 ;mS l<Sfalivf>-24netiiyUwiea-6-^ 
lillil J^CfaJiMiimethyl'4^^ 

1:1818 We^CaOflnmwthyl) ke^ 

l»77ll GH«*r *”* et hyl^giethyi'^ 


1:1114 

hfipfiftin 2 

itaMi a4M7)BMduriii^ 

1:1811 4-(ChkHt»BelM)''8*«^^ 

bettiB 

1:1181 l-(Chloi»methyl)iuphtb^ 
lil747 2-(Ch]qnuiBthyl)iii^ 

1:1711 4-Ghlon>44iifld)yhf^^ 

1:1711 5-<%loM>il4ii0thy]nin^ 

1:1711 34:»ilon>-3*«u4^^ 

1:1841 IGhloro^-iiietM^^ 

1:1144 4-OhlcH»4-iMthyfootiM 
1:8818 4^hliiro-74nei^]oot8Q^ 

8:8814 ^Ghloni^-iieelhyiieo^^ 

8:808 5-Chlon^2^6th^0Qtelle-l 
1:801 2^hW-2-inethybfltyne^ 

1:8814 l-Chloro-8-methylpeatadiBU-l,2 
S:018 l-GblQr»^4iiethy^twiieoid[,l 
8 ; 018 2-Chleio-2«methy^eiLtadieaa-l,l 

8:7711 3-(ChIan)inBthyI)peiktaiie 
1:780 l-Chloro-24iietbylpeatene 
1:740 2-Chloro-2-iiiBtli^pentADe 
1 : 7118 S-Chloro-l-methylpentioa 

1:740 4-Chlori)-2-iDBthylpentaDe 
1:708 6-Chlon>-2-mBthylpeiiteiie 
1:048 l-Chloro-a-methylpentane 
1:8181 2-Ch]oro-3-inethylpeataiiB 
8:7888 3-Ghlivo4^BthyJpentBne , 

1 : 701 3-Chloro-l-inBthyl{ieiiteiie-l 
1:780 4*CUorf>-4-mBth3dpeDtenfr*l 
8:7811 S-Chloro-l-mBthylpBateiifr^ 
1:088 44^n>^ethylp0atenB^ 

1 : 780 2-€hloii>-2-]nethylpeiitene-4 
8:880 3-Ohloro-8-iiiethylpentyiie-l 
1:104 4-Chliiro-4>niBthylpentynB-l 
1:101 3-Chloro-2-methylphenQL 
l;17M 4-ChlDro-2^BthylpheaQl 
1 : 1818 S-Ohloro-Z^nethylphenol 

1:018 6-Ch]on>-2-methyJpheiic)J 
1:1188 2-Chlon>-3-xaethylpheiiol 
1 : 1818 4-Chlon>44neth^phBniil 

•:170 8-Chlioro^inethylpheiiol 
1 : 018 2-Chloro-4-methylphen(il 

I ; 108 3-GhlofO-4-methylphBiiol 

1:170 2-Chloro-5-niethylphBnol 
1:071 Chloroniethyi-phenyl-cyu'bmol 
1 : 048 Chloromethy L phenyl ether 

1:1118 Chloromethyl phenyi ketone 

1:708 2 >CblDn>-St>]neih 7 lpropiuud-l 
1:8111 3-Chlorch2-mBthy^ii(q[iBnil4 
1:7118 l-Gh]flro-2-metfaylpro|iBnB 
1:7848 2-Chlaio-2-itteUiylpnipBiie 
1 s 810 3-Chlor(>-2-iiiethylpropaiiedii4>l,l 

8:780 2-ChloTO-2-inathyLpropaDotl 
8:110 3<ndoT<hi^iiiBthylpriipaii0lrl 
1:710 l-Cb]oio-2-meth^propeni44 
8:710 l-Ch]on>-2-methylpropeDe^l 
1 : 7148 3-Chloni-2-iiiethylpnipene-l 

1:8141 3-C3iloro^24Aethi4lrdpen-4« 
1:808 ChloraduithylHn^ropyV^^ 
8:017 Chloromelhyl'4^7woi^ ketfll^ 

1:8748 0^1iloio<Hiiathylekcy«M ^ 

1:810 fl^CIUoro•/74llethyllta^^ 
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lil 

2KCUoroinel;liyl)tetrBliydiofi^ 
ChloKimvthyl t»-tolyl ketoufl 
CUttraitietliyl p-tolyl ketone 
Ji,4,6-4rM-(ChloroniBthvl)tri- 
ozBne-1,3,5 

Chloromethyl-myl-earliinol 
Chloromethyl p-ienyl ketone 
ohCktoromyrutyl alcohol 

1- Chloronaphthalene 

2- ChlciroiiaphtihBlenB 
2-Chloronaphthoic acid-l 

4- Chli»minphthoio acid-l 

5- Chloronaphthoic acid-l 

6- Chloranapbthoic add-l 
7*C!hlofonaphthoic acid-l 
S-CJiloronaphthoic acid-l 

1- Chloronaphthoic acid-2 
S-Chloronaphthoic acid-2 
S-Chloronaphthoic acid-S 
S-Chloronaphthoio addnS 

2- Chloronaphthol-l 
S-Chloronaphthol-l 
d-Chloronaphthol-l 
S-Chlorouaphthol-l 
6*ChlDronaphthol-l 

7- Ghloronaphthol-l 

8- (]!hloroiiBphthQl-l 

1- Ghloronapfathol-2 
S-Chluronaphthol-2 
4*Chlorooaphthol-2 

5- Chloronaphthol-2 

6- Chluronaphthol-2 
T-Chloron aphthol-2 
B-Chloroaaphthol-2 

5- ChloTO-^naphthoqninDiie 

3- Chloronapht]ioqiiinone-l,2 

4- ChloronBphthoquinoiie-l,2 

2- GhlaronaphthoquinoiLe-l ,4 

6- Cfa]oronaphthoquinonB-l,4 

0- Chl orQaaphthoqiiinonB-1,4 

1- ChlorononanB 

5- Chlorononaiie 

3- Chloronouane 
5-Chlorononane 
S-Chlorononanol-1 
(i^^hloro^nonyl alcohol 
1-Ghloronoiiyne-l 
l-Chloro-ootadecane 
iM^hloro-ootadecanol-l 
u-Chloro-n-octadeoyl alcohol 
S^hloro-octadiene-1,3 

1- Chloro-octane 

2- Chloro-octBiie 
4*ChlonH»e^B 
BJChloro-octanol-l 
2-Chloro-OGtene-l 
3<;hloro-octene-l 
2-Ghloro-octenB-2 
4^hlDnH)cten&-2 
4^Dro-octone4 
c^ChloiiMi-ootyl alcohol 

I:N1I l-Ghloro-ootyne-l 


S.*lil4 , l-CMoromotyne-S 
Brim iiHCSiloropahiutyl alcohol 
Biim l>^hloiopentadMaDe 
S:7lli d-Chloropeatadieiio-1,3 

i:7ill 1-Chlorapentane . 

1 : 7IIS 24!?hloropentaiie 

1 : 7111 S-Chloropentane 

B:iM S-Chloiopentanol-^l 

B:S8SS l-€hloropentaaol-2 

l:8SN l-GMoropentanol-S 

B:8B17 l-Chloropeutanone-2 

|:7HII 3-GhloropentaiionB-2 

1:WI 4rCliloropentiuLone-2 

l:M7 6-ChloropentanonB-2 

I:f8l8 l-ChloTopentanono-S 

l:7l|S 2-Chloropeiitanone-3 

l:74B| l-Chloropentene-l 

l:7B8l 2-ChloiopenUine-l 

l:7B6l S-Chlaropentene-l 

S:7m 4-Chloropenteiie-l 

1:7I1B 5-Chloropentene-l 

l:747B l-ChIiiropeiitene-2 

l:72U 2^hloropentene-2 

B:7S4i S<Chloropentene-2 

B:74li 4-Chl(m>pentene-2 

3 : 74U 6-Chloraiienieoe-2 

l;7W l-Ghloropenteiie*d 

3:74iB 2-Ohloropentene-3 

l:8ill p-Chlorophenacyl chloride 
B:87SS o-Chlorupheiietolo 

l:U2S OHChlorophenQtole 

3:illi i^hlorophcnetole • 

I:I1BS u-Chlorophenetole 

t:il8B o-Chlorophouol 

B:iSB56 m-Chlorophenol 

3: 1173 p-€hloropheuol 

3:4333 o-Chlorophonoiyacetic add 
3:3333 m-Chloroplitmoxyaoetic add 

3:4873 p-ChloraphenoxyaoBtic add 
3:8140 2>ChlDrophen>iacctic add 

3:1111 S-ChlorophenylaDCtic add 

3 : 3133 4-ChlorDphBDylaBetic add 

3 : lilS o-ChlDro-ae-pbeoy l-aoeti>- 

pbenone 

3:3IM bhChloro-p-phenylaoetophenone 
3:3417 o-ChlorophooylaoBtylene 

3:1333 oi-ChlorophenylaoetyleDB 

3:3313 p-Chloro^enylauetyleoB 

3:3414 o-Chloro^-phenylaoetylene 
3:3434 cihChloroph^laoetyloue 

3:I633-A o-Chlorophenyi m-ohlorophenyl 
ketone 

3:1333 o-Chlorophenyl p-ohlorophenyl 
ketone 

1:1413 oirChlorophenyl p-chlorophenyl 
ketone 

3 : 8733 o-Ohlorophenyl ethyl ether 

3 : 1388 m-Chlorophenyl ethyl ether 

3:3111 p-Cfalorophenyl ethyl ether 

3:3843 p-Chlorophenyl ethyl ketone 

3 : 1833 o-Ghloro^enyl me^yl ether 

3:ll33 in^Chlorc^heiiyl nethyt ether 

3;i3li i^^htorophenyl methyl ether 
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mothyl ketone 
iii*Ghloi' 0 |dkeuyl mecbyt 
j9-CbloroplieDyl sietliyl ketone 
" o-GfalonH/«p}iBiiy|ph6iic)l " 
4<]lihliKO-2-ikli^lpbenol 
6-CShlorD-2-pheiiylphBiiol 
2-Cb]Dnh4-plieiiylphezuil 
oOhloroplienyl pkeoyl ketone 
fn^hloropbenyl phenyl ketone 
p-Chloropbenyl phenyl ketana 
a-Ohhno^S-^phenylphthnlide 

2- Ghkiro-2-phenylpropnne 
l^hloro-l-phenylpropene-i 
Mhloro-l-phenylpropene-1 
S-Chloro-l-phenylpropeue-l 
l-Chloro-2-phenylpropene-l 
l-Chloro-d-phenylpropeno-l 
^^hloro-S^henylpropene-l 

0- Chlmphenylpropiolic aeid 
niFChlorophenylpropiolio acid 
p-Ghlorophenylpropiolic acid 

3- Chlorophthalic acid 

4- ChlorophthaUc add 
3-Chlorophthalic anhydride 
d-Chlorophthalic anhydride 
Ghloropivalic acid 
Chloropivalyl chloride 
Chlorpprene 

5- Chloropropaniil-l 

1- Chloropfopane 
Z-Chloropropane 
^hloropropBnediol-1,2 

2- ClilfiropropBnediol-l ,3 

3- ChloropropBiusdiol-l ,2 
diacetate 

2-Chloropropanoic acid 
SNChloropropanoic acid 
2-Chliiropropanol»l 
S-Chloropiopanol-l 
l-ChloropropaDOl-2 

1- Chloropropatioiie‘2 

2- Chloropropen-2-al-l 

1- ChloTOpropene-l 

2- Chl(jroprDpenB-l 
S^hloropropene-l 

2- Chloropropeii-2-ol-I 

3- Chloropropeii-2-ol-l 
2-Chloroprop^-l-ol-3 
Chloropropiolic add 
oc-Chloropropionaldehyde 
^hloiopropionaldehydB 
/}-ChloroprppiODeldehyde 

diethylaoetd 
n-Chloropropionio add 
^-Chloropropionic add 
o-Ghloropropiony] chloride 
/S^Uoropropionyl chloride 
ohChloropropiophenone 
/9-Chloiopropiophenone 
4*Chloropropiophenone 
^hloto^propyl aeetate 
Y-Chloro-m-propyl acetate 
/i-ChliinHi-propyl aloohdl 


m 


Is Wl 7-<%leHMHiMq^ aledhol 

li W'n 7-Ghlare-ffkiiVopyAwnaene 

IsMi r-Gdoto-ffi-proi^ 

efalomarhmiie 

1:1111 7-Chl0ro-thpropyl ehlnrofoniiati 

IsIHB 7<CyiiropiopyleaB glycol 

liim r^hloTDivopyleiie 

o-aoetate 

Isiill T-Chloropropylm glyocil 

/S'noetate 

T-Chloiopropylene glyod 
diaeatate 

1:1118 7-C)hloropnq)yleiie oxide 

liSnt hw-O-CUoro^pFOpyl) ether 

l:B74i bii-Cv-GhJoro^propyl) ether 

8:8741 4^Uori>4-9i-iiropylhept^ 

8:8888 o-CUoropropylidenB ((U)« 

chloride 

8; 8111 j9*GhloinptopyUdene (di)- 

chloride 

8:7818 a-Chloro4i-propyl methyl ketone 

8 : 8848 ^-Chloro-fi^propyl methyl ketona 

8 : 1887 7-GhloriMi^propyl methyl ketone 

8:8888 7-ChliinHn-propyl phenyl ether 

8:8888 2,4|64rM-(^-<:h]arD-ii^prop^)- 

• trioxBne-1,8,6 

8 ; 7111 3-Ghloropnpyne-l 

8:8748 S-Chloropyrocateohol 

1 ; 8478 4-GhlDropyrocateGhQl 

8:1M Cldoroquinone 

8:8Hi 2-ChlororeBorcboL 

1:1188 4rChlororoioxdnol 

8:8818 &-ChlorotBBOrcliMil 

1:1818 S-ChlonnalicylaldehydB 

1:8118 4-GhliiniBBUcyleldehyde 

4:8888 5-GblDroBBliQylaldehyde 

8:4748 3-Ghloroealioylic add 

8:4iiB 4-ChloroBBlicylio add 

8:4708 5-ChliiriiBaliGylio acid 

8:4811 6-Chliiroealioylic add 

8:1188 u»-Chlorostearyl alcohol 

8:8718 a-ChloroBtyrena 

8 : 8717 jS-ChloroBty rene 

8 : 8717 u-ChlorostyranB 

8:4118 Chloroterephthalic add 

8:8874 l-Chlorotetradecane 

8 : 1876 14-ChlorotetrBdBoaiiol-l 

8:1878 (tf-CblorD-n-tetradeqyl alcohol 

8:8146 l-Chloro-2,2,a,3-tetramethyl* 

hllfaUM 

8:1888 pOhlorothymol 

8:8888 a-Chloratoluene 

8 : 8888 ciB-ChlorotduenB 

8;8I46 o-Chlorotoluene 

8:8878 m-Chldrotoluene 

8:8887 p-ChloiotoliienB 

8:8841 ihChloro-a-toluM add 

8:lili m-ChloroNa-tcduic add 

1:8188 p-Chlo^o<^■toltlio add 

8:l88i l-Chlorotrideeane 

8:4818 S-GhlnrotrimeUitio acid 

I:4i78 Chbrotrimeab acid 

8 : 8718 O-Chloro-l^SiS-trimethylhennw 
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MM 
tcIM 

tsfMI CMapfr^iftitlifcaiiBigHliinl 
■SUN jMSUocoMMthitawA'Ml 
tiMtt /MAIorattimthj^aiw (breol 

Stim 4*<Htoo<-2,4,(^riiDatliyUiei^^ 
t:IIN 3<%loni<2,2,3>4rini0(hyU^ 
iiBllI 4C9iloro-2,2i4<4rimBiliylpeata 
9:1M l<HGUdre4A2-ti4;d^ 

IjfMi . " CttikMbipliwloliiylmB " 

la Mji a-ChlorotripibeDyliDethaiie 

i:89lt l-GUorouiidecazie 

Ii jWM o-Chloi'iMv-vakfiB 

irWi jV'CUorcHi-vBleric oeid 

I : Mt 7 -GfaloriMi-valeriD add 

B:WIS Mbkno-n-vaMe add 

l;iM c»c:hlon>4i-VAlflryl dilaride 

l;IM /S-CbloriMi-vakiyl ddoiida 

B:IM MfalortHi^valflFyl chloridfi 

B:9iM 14?Aiiogo>a»vinylacetylaiiB 

1:9911 o-ChloroTinylbenfanB 

1:9917 ^)*ChlorovjiiylbMiieiiB 

l:W9 2MChloro-ianene 

3-Chlar9*xe]iaM 
9:liU 4-C^nHieiieD9 

l:BYli w-Chkno-o-xylene 

1: 9949 Nc.-€4laro-o-iCylene 

9:9999 tuuvm.-CU(irO-a^l«id 

1:9999 i^-Chloro^n^xyleiia 

9:9199 nie.«CblorcMn-iQrlen0 

9 : 9999 uniym.-Cliloio-m-xyleiia 

9: 9919 ivm.-GBloni-fn^xy]m 

9:9999 i^bloropiHxylflDe 

9 : 9999 wo-Chldio-jMylens 

9 : 9119 9-Gldoio-a^xylenol 

9:9919 fr-Ghloro-o-S-xylenol 

9:1794 &4:Uor(HH4-2ylenoL 

l:9]ii 6-CldQr(H>4-zyIenal 

9:9199 8-GUonH>4-xy]aDcil 

9: 9199 fr-ChlorcKm-S-xylaaal 

9:8794 S-CUoro-fliFd-xylanal 

9 : 94M 6-Cli]oio-fn4-aylBnol 

9:98M 2-G]ilQro-»i-6-xylencil 

1:9944 d«hloro-m-9-sylB&ol 

I: l999 5<C3itonH»i9-zy]enckl 

1:9919 Cinnamoyl ohlAride 

9:99ti CiiiABinyl dklorida 

9;9li9 Crotonalck^do dicfaldrida 

9:9919 CrotoDcUord 

9:1979 Crotonic add diddorida 

l:79n o^ratonyl oUorida 

9:7999 Crotinyl cUoride 

9:7999 Crotylidane (di)dilorida 

9:89ii CuBoinyl ohlodde 

9:9999 Cydohexanacarboxylio add 
ddoride 

9:9974 di-Qydoheme ddarohydrin 
9:9179 9«nf^alofaBsaiie ddombydiin 
9:8919 ^olobai^ ebJoride 

9:1719 Cydcilaiyl ahlatocarbonata 

9:9779 CyddiaKyidditfafdnnate 

9:7149 Cydopaat^l eblotide 


D 

9:9991 

9:1999 ’^Opfi'-DDD" 

9:9199 “ pji'-DDD*' 

9:9999 **DDT*' 

9:9899 

9:1991 

9:9991 *‘a^'-DDT'’ 

9:1199 “3).|/-DDT’' 

9:1979 Daoaddonididiiiyl aihar 

9:1799 DaoBBoatliylana (dOoUoridb 

9:9911 »*Daeano.d eUorida 

9:9799 a^Daeyl dilorida 

9:1919 Deayl oldorida 

9:9199 Dlallyloarldiiyl ahloride 

9:1949 Di<4iAmtyloBrbinyl eblodda 

9:1191 Dirn-btttyl-aiieti^^ 

ddoiM 

9:1119 “ DiehloroaoetBl 

9:9199 DichloniBoetaldehyde 

9:9119 DieUoroaoataLdeliyde diathyl- 
acatal 

•;9lli DiohloiaacetBldehyde athyl- 

aloobdate 

9:9119 Diohloroaoetaldahyde athyl- 

8:1999 DidhlnroBoetaldehyde hydrate 

I: CM DioliloroBeetic add 

8:9199 Dichloroacetio add anhydride 

i;9il9 a,a-Diehloroaceton6 

9 ; 9998 a.a'-DiohloroaoBtonD 

9:9999 B|/m.-DiehlQroaoetoiiB 

9 : 9419 im«ym,-DiDhlfiroBoatfme 

1 ; 9899 UiW-DichloroaMtophenDna 

9:1919 Dichloroaoetyl ofaloride 

9 ; 9919 DichlaroacetyleoB 

9:9919 a,^Dichlfiroaerylic add 

9:1979 0,^-DiQhloroacrylio add 

9: 4919 V,iO-DiohloTaanthraoeAB 

9:4819 mwo-DiohloroaiLthraoBnB 

8 : 9191 2,4rDiohlorobeiiaBl (di) chloride 

9:9419 2,5-Dichlorob6iiial (di)chlra!ide 

9:9M 2,e-Dich]orobeiiaal (di)(shloride 

1:9976 a,4-I>ichlarobeiual (di)chloride 

1:9979 SiS-DichlorobeniaL (diidJorida 

9:1499 2,3>DichlorDbeiiialdebyda 

9 : 1998 2,4>X)iohl(irobeiiialddiy da 

9; 1149 2.5-DicUorobenaaldriiydB 

9 : 1999 2,&<DiflhlorobeiiBaldeh3^ 

9:9999 3|4-Diohlonibei»Bldehyda 

9:1479 3,5-I>iQblorOhBnaalddiyde 

1 : 9199 o-Oiefalorobeiiiiiiie 

9:9199 m*DiBhlorobenieiie 

9:1999 p-DuddorobenMe 

1:4999 4,9-I>feh)orobeiiianBdiittrbQKyBe 

add-1,3 

9:1999 2i5-Didiloaobaiiiaiiadioarhiiiylio 

add*l,4 

1:4919 liS-DicUoiobenaoie add 

9:4999 2,4-lXdilorobBiiiDic add 

1:4149 2,6-DichlorQbttiioia a^ 

9:«9 2,3-0lddoMieiiadeadd 

9:1999 3i4-Dicdiloiobaikabra add 



ALFtt&imnCAL 

$;/im 3,S4akihlarol»^ Mad 

Ijint 2,2'-I)isUQrob«iiioph«ioiie 

^^DicUarofeensopbaiim 
i:IM 2r4^]>iehkinibmoph«none 

idW lli 4 ^-lMdderobeaiQpbeiioiia 

i:IM 2f&-DiohlorQlMfiaophenooe 

AtWS 2j6iJ)idilf»obeiwp|d^ 

Ai tjUl 3,3'»I)iiddorobfauK)pheDi^^ 

8,4-Oidi]on»be&aep)ieiioiid 
8,4^-l>if]fakirobBniopbBi^ 
t*ilW a,5-^ohbrobeBioplkeiumB 

A: Ml o-Oi^loiQbeiiioquiiuni9 

A;|2II m^Mcblorobenioquiiiona 

t;M7A p-Diehlorobenioquiaoiifi 

2,2-DiohlorobeiiiiK|umoofl-l,4 
I;4i2i 2,5-Dlohloraboni04umctti&-l,4 

t:I7Si 2,6-Diflhlorobeiiioquinoii!B-l,4 

t ! Mil 2,6-Diohlorobfiiuyl chloride 

1 : fM 3,4-Didilorobenayl chloride 

l:ll8i 3, 5-lHddorabeniyl chloride 

A : IMi DiohlonhiBeetylm 

A: Mi d,Z^,o/-l>iQhlctfobibeneyl 

A:4AA4 fneso-a.ac'-DidilorDtdbe^l 

A: ini 2,2'-Diehlotobipheiiyl 

A: SAN ApS-Dichlorahii^eiiyl 

2: AM 2,4'-Dichlorotaipbeiiyl 

8:lAi4 2,5»Diehlorobiphenyl 

A:ilM 3,3'-Dichl<irobipheiiyl 

A ; iW 3,4*DiriilorobiphBiiyl 

A:flil 3,5-DicbloToliipheiiyl 

A:4lil 44'-DichlDiobiphenyl 

A:liS7 1.2-Dich]arobutediene-1.3 

A :iM 2,3-Dich]orobutadiene-l ,3 

A:2A4A l,4-Dich]orobutediyiie-l,8 

A : tin 2,3-Dichlorofautatial-l 

A:1M Ipl-Dioblorobutene 

A : 702 1,2-DiGhlorohutana 

A:7M 1,3-DichlorobutBne 

I’.Mi 1,4-DiGhlorobutBiie 

1:7411 2,2-DichLiiralntBiie 

A: 7111 d,i-2,3-DichlQTubutane 

A:7MA me8c-2,3-DichlorQbutaiie 

A:fl4i l,S-DichUirQbutanol-2 

A : BAii IpA-DiefalorobutanonoA 

A: TAN l,3'*DichlorobutaiLe-l 

A:AA74 2,3-DichlDrabatenB-l 

A: BABA 3,4-DichlQfobutBiie-l 

t!7A8B l,l-DichlarQbutQnB-2 

A; BABA l,2-DtohU»robute&e-a (low^boUg. 

ieolBBr) 

A;filB l,2-DichlorobuteiiB-2 (hitfiMlA 

iiomer) 

AtBBBA IpA-Diohlorolniteiio^Z 

1:2111 1,4-Didhlorobat6nfr<2 

AiBBAA cii.2,3-Dichlorobutene-2 

AiTABI Mfu^2,d-Dichlorobuteii»a 

AfMHI 2,4-DichlorobuteiLe^ 

A:iliA l.3-DioUorobuleiie-a , , ^ , 

Btlin i|pii.-Diddora46f^bu^ ebohol 

AyBTIA tt!Mym.-I)iohloro4«r-butyl 

eleohd 

AsillA eiiA^DieUaro-fkbiityrjddehyde 


KMfB nmoic lei 


BilM 

{h.4a. iiMMr) 

atikm aj»iddiKiMi4»i9ii»^ 

(L<4e. 

AjAIBA 8iM>IM[U€pf£tM 
i;AilB i^-IWoeoflAb^ 

AiBAIA 1.8-Qiiddoro->(tddovDniet^ 
boteiw 

8:IBU 

iiMishyl)pvDP>Aa 

ItNM 

prcjMg^l 

AslABA l,l4>l6hlorQ-A<»4lte^^ 
2-(iHdi]oronbeeyl)ethaDe 

A:|AAi 

l:MH ia-DUasn4<m-el4nopta)il)- 

litm l,l-I>iaUari^%24iiH(|Hdil^ 

■:MI8 14J>Hildot<^2,M».(iHiUHO* 
phenyllethylene 

A:MA 4,5-DiGidiniM-cMML 

A:1AAA 4,6-Diohloro-o-sreiQl 

A:lAAi A^lMridornnHcreeal 

A:AliA 2,d-lMchlor«Hn-enBQl 

A:174B 4,M>iddora^m-DnBol 

l:A4AA 2,A-DiQhloro-p-craeiil 

A: i7AA 1, lO-Dtohlarodeouie 

A:7BAB ckpPE'-Diohlonidietliy] ether 

A:BAIi ogS-Dichlocodiethyi ether 

AsAlBA cKp^'-'Dichlorodiethyl ether 

A: BAAS ^.^-DichlorOdiethyl ether 

A.*A7A4 3i4-IUcddoro-3,4HliethyUieSBiie 
A:4i7A 2,(^DiehlQriK8,6-dihydraiy^ 
beiiiOQuiiioiiB*l,4 . 

A : BAAS /9,|9'-l>HddocO*di-iMiptopyl eCliBr 

S:4BAB 3,3-DichlorD-2>diiiie^blltm 
A:818A 4,4-l)iidilori>-2,aHliiiietJiylt^^ 
A:4SAA 2,3-Dich]orc>*2|8-ditiwtlurlbutoM 
t:BlSA l,l-Diohloro^3^1i]iiethyllm^^ 
A:SA4S ayie.-Dichiorpdiipethyl etkMp 
S:A4fiS 2,6-l)tidUQio-2,6-diHiie^^ 
heptane 

B:1S6A 8i6-Dkddoio^p6HliiiiBthylhiieiii 
S:BB1S 3,4-X)iohlDto^,4<liiiiatlurttflm 
S:ifiA4 2,6-DMbloiQ^iS^liiiiiet^ 
heiyne^A 

a:A8ii 2,7-l)iidiloio4i,7HUinethy]O0lMie 
8:AS1A 4.S-DichlQioi2plMunethyt 
pentane 

A:AiA8 2,4-DiQhloio-2,4-diiiiethyl- 
pentane 

S:7ltt 3>DMhlan>4,4-dinstM- 

PintftM 

•:NN l,6>DiaUoi»4,MinHtliy]p 
t:8iU l>OUUn»4,44nBlli3^ 

pMltWtS . V} 

I;I1M 2iM>Uilttodioa»M 
l:MM 6MNdiIiONJ,t.dMtla4»lMHl 
Uim a^]»ditaia4A4iMth^ilMHl 
■!|IH 3>Diolite»4>4lia«lh99Ml 
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ALPHABETICAL NAME INDEX 


5A-I>u>liloto-3f4-diinethy]j^^ 

2,^Didiloio-8,6-diiiiethylpli0nol 

3.6- Dlidilon^^i5Kliiiwtliylpb«aol 
Al-l,2-IMoUiini*l,a-diphenyl* 

ctshi&a 

ifMBo-l^DioUoro-l,3-diphBnyl- 

1.1- l>iohlQn>^,aHliliJiaiiyl0t]iuiB 
cM-l|2-Oiohliiro-l,3-djpheiiyl- 

et^lene 

fraii0-l,2-Dioliliiiro-l,2p-dipli^^ 

rthylene 

1.1- BiDliloro-2,a-dipli«nyl- 
sthylene 

4^'-DichlnrodiphBnylmetluiifl 
a,a-DichlciKMlipheiiylmethBJie 
-Diohlcno-dUrip-propyl ether 
yiy-Diehloro-dr^propyl ether 
a,i»J>ichlaroditen 

1.1- Diohloroethuie 
l^Dichloroethene 
eym^Dichloniethane 
UfMvm.-DiGhlDroethAiLB 

2.2- Dicliliiroethuiol-l 
orJS-Diehloro-a^oxyethylaiiB 
iB^Dichloroethyl aloohol 
otijB-Dichloroethylbenieiie 
DiOS-ohloroethyD oerbonate 
^,^-Dichloroeihyl carbonate 

1. 1- Dichloroethylene 

1.2- Diohliiroethylene (ordinary 
xnixt.) 

u«ym.-Dichloroethylene 
eifr>l,2-Dichl(irethylBnB 
tranf*! ,2-Diohloraelhylene 
a,^Dichloniethyl ethyl ether 

1.3- Diohloro-2-ethylhezBne 
Di-C^hloroethyl) oxalate 

1.2- Diohloroethyne 

1, l-Diehloroheptane 

1.2- DiQhlQrofaeptane 
liT-Dichlomheptaiie 
2,2^iDhlorQhBptaiie 

4.4- DiohlaroheptBna 

1 ,8^Dichlorohexndwine-2,4 

1.2- DicfalariihezBne 
IfS-Diehlorohexane 
lid-Dichlorohexane 

2.2- DiDhIarohBXBne 

2, A<Dich]or(ihexBne 

2.6- DiQhliirohexane 

3.4- Dii)hlQrQhexBiie 

3.4- DichloroheiaietraeaB-lA4k3 
8»6-0icblorohexatEjenB-l,8,4 
l^Diehlorohexene-l 

<> ei^Diofalorohydrln" 

“ ^Diohlorohydrin ” 

2,8-DidlilDrohydioqumQne 

2|5-DiQhlonihydioquinonB 

2.3- DiQhlorahydroqumone 
e-Diehlocohydroqiunone 
e^-DiohloBfihydroqumDnB 
p-Diohlorohydroquinoiia 


i;Mt7 8,fr-Diohlof«>3-hydra^ 

benealdehyde 

l;Uii 2.4-Diohhfft>Mydnay^ 

l:41il 2,6-Diohloro-3-hydto^ 

benaaldefasfde 

l:|il2 4,6-Dichloro>3-hydioxy- 
benialdehyde 
3,5>Diehlon>4'hydrQiy- 
benialdehyde 

1:4183 3,B-DioblQrQ-2-hydnixybenaaie 

aeid 

8:II8I 3,&-Didiloro-4-hydroxybenioic 

add 

8:8143 ^i/i-Diehloro-oD-hydioxyuo- 

butyric a d*^ 

8:8343 /BijB^Diohloro-a^hydroxyuD- 

butyrio add 

1 : 3188 a,K-DiBhloroiBobutylene 

8:3388 fli,7-Dichlorouobutylene 

8:3888 7,7'-Dicliloroiaobutylene 

8:4183 4,6-DichlQroieDphth^c acid 

8:8818 -Diohlordeopropyl acetate 

8:3753 /9,^Diahlorouopropyl alcohol 

8:3883 ^.d'-DichloroiBopTopyl alcohol 

8:8884 /9t^'-DichloroiBopropyl<«tliyl- 

fonnal 

8:8884 Dichloromaleic acid 

8:8883 Dichloromaleic anliydride 

8:8187 Dichloromaleyl (di)DhlaridB 

8:3818 DiohlaromethanB 

8:7888 l,2-DichlDro-2>niethylbutanB 

8 : 8828 l,3-Dichloro-2-methylbutane 

8:8888 l,4-Dioliloro-2-methyibutBne 

8:7873 2,3-Dichloro-2-DiethylbutBae 

8:8185 2,4-Dicbloro-2-methylbutBae 

8 :88S8 3, 3-DiDliloro-2«metliylbutaiiB 

8:8873 3,4-DichlcMro*2-inethylbutanB 

8:7883 4,4-Diohloro-2-mBthylbutaiiB 

8 : 7888 3.3-Diefaloro-2-methylbutene-l 

8:8178 l,3-Dlohlar(>-2»methylbutene-2 

8:8884 l,4-Dichloro-2-inethylbutene-2 

8:3813 Dichloromethyl ohlorocarbonate 

8:3813 Dichloromethyl ehloroiormate 

8:3778 Diohloromethyl-dimetbyl- 

carbinol 

8:3733 Dichloromethyl-methyl-oerfamol 

8:3418 Dichloromethyl methyl ketope 

8:8848 2,3-Diohloro-2-iAethylpentane 

8:8388 2,5-Diahlaro-2-methylpentB]ie 

8:1818 4,5-Diohloro-2-methylphenol 

8:1818 4,6-Diohloro-2-methylphenol 

8:1883 2,4^Diohloro-3^ethylphenol 

8:8138 2,8-Diahlaro^-inethylphenol 

8:1743 4,6-Dichloro-3-inethylphenol 

8:8488 2,8-Didilaro4-tnethylphBnbl 

8:7483 l,l-Dichloro-2-]nethylpropaBe 

8: 7^ l,2-DicddQro-2^inetfaylprop«na 

8:7188 l,3-Diflliloiro-2-]iiethylpropeiie 

8: 3778 l,l-DiidilorD-2-methylpropaiiom 

8: 3877 l,8-I>iQbloro-2-]nethylpnipeddh8 

8:3818 l,l-Dii]hloro<2-inethy]propene-l 

8:3888 1.8-DiQhloto-2-mBthylprdpeiifr-l 
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ALPHABirriGAL NAME IHDBZ 




SJjj-Difihliitiv^-nietM 

14-tKBh]orO-2-iiietifay]propef^ 

l.^Di^oitmBphtbaliaiB 

IgS-Dichloranaphthalena 

1. 4 - DiohlonmB|Atfaaleiie 
l^DichloroABphthBlenfl 
li6-lliQlilaronBphtliil6D6 
1 ,7-INeh]oitiaB|ihthaleBe 
IfS-DichlormphihAlaie 

2.3- DidiloronB^thBleiia 

2.5- DichliirDiiBphthB]flii0 

2.6- Dichlonma]dithalisiM 

2.7- DiGhloronaphthalene 
2,8^Dichloronaphtihal0ne 
2p3-Didilorfmaphihol-L 
2p4-'Diohloronaphthol-l 

6.7- Diohl(irfi&aphthdl-l 
SpB-Dichloronaphthol-l 

0. 7-DichlorQiia^thol*l 
7p&'DiflhloroiiBphthol-l 

1.3- DichlDraiiaphthol-2 

1.4- DiGliloronBphthol-2 
lp6-Dio]iloronapJiihol-2 

3.4- Diehloranaphthol-2 

4.8- DicliloTOiii^ihol-2 
fipS-DiohloronaphthoL^ 

2.3- DichlorouaplLihoqum(ine-l,4 

3.4- DichloranaplithoquinoDd-lp2 

1.2- DickilorononaDe 
Ipt^Dichloronmiaae 

1.6- Dichlor(Miotaiie 

1.7- Dichloro-octBiiB 
Ipb-Dichloro-octane 

2.2- Dicli] oro-octane 
Ipl-Diohloropeiitane 

1.2- Diohloropentane 

1.3- Dichlorapeiitane 

1.4- Diohlorapeixtane 
IpS-Diohlnrapetitaiie 

2.2- l>iohloropentane 

2.3- DichlDropentBiie 

2.4- DidilorDpeataiie 

3.3- Dichlorcipeiitano 

3 .4- DichloropexLteue-2 
2p6-Dichloropeutoiie-2 
2p3-Di ciilorophcttol 

2.4- Didi](iroplieaol 

2.5- Dii!hlDrophenol 

2.6- DichloropheiiQl 
3p4-Diohloropheiiiil 
SpS-Dichlotophenal 
2i4>DioblorophenoiyBoetio aoid 
IM-(p-ohliiropheiiyl)aoetic add 
l,2-Didiloro-l-phanylethan« 

1, l-Dip-(p-ohlorophanyl)ethaiie 
lpUDi-(2HdUQropheiiyl)ethylBiu 
Di-(o-diliiropheDyl) ketons 
Di-(m-GhloriiphBByl) kBtona 
Di-CjHdUoropheiiyl) ketona 
pi-(p-ohloroplieDyl)niBthaDB 
2,4-Diohl(iropheiiyl phenyl ketaoa 

2.6- DiGhlariipbeiiyl phenyl 
keUme 


tmm 3 , 44 )idhic« 0 piiiiv^ 

katone 

8:]M 3,5-DiiiihliiropbeQyl phn^ 

t:IM 3p4-DidilarophtliBlio add 

l:4M 3.6-l)udilordDlitlialin add 

114878 3.6-X>ldiliiNphthdie4dd 

8:4888 4,j^Diflfaloroph<ihalio add 

8:8888 3,4-DichlQrophthaUo anhyiliide 

Ssim a>Didaorp|d&tliilie anhydrida 

8:4818 3,8>Diddorpphtliiilio anJiyd^ 

8:4888 4|5-l>iehlcni3^t}ia]io anhidrida 

t:8M8 3,3-I>idiliir(4>htbdide 

S:I|8S-A 2,2-DiohlQropiiipanilrl 

8: 8184 2,3-l)idil<iroprQ|«iiaUl 

8:7818 Ipl-Dichloropiiopaae 

8 ; nn 1,2-DifshliiropropaiiB 

8:8488 IpS-DichloropropanB 

8 : 7148 2,2-DioUQriiprDiMuie 

8:8818 2,8-DiBhlorQpropanQl<l 

8:8788 l,l-Diohloropropand-3 

8:8188 l,3-DiobloropropanQl-2 

1 : 8488 L,l-DiBlilorupropan0ne-2 

1:1881 L,8-DicUoropropBnOBa-2 

8:8118 Ipl-Diehlon^iropenfr-l 

I ; 8188 l,2-DichloropropenB*l (h^b. 

iBomer) 

8:8118 1,2-Dichloropropenc-l (l.-b. 

umnar) 

8 : 8188 lp3<DiDhliiropropfliie-l 

8:8118 2,3-DioliloropropenB-l 

8:8148 SpS-Dichloroprppeiia-X 

8 : 814i 1, l-Diohloriqiropen0-2 

8:I8B8>A apa^Diahloropropionaldehyda 
8:1814 ttpd-Diddiiippropkinaldalqrde 
8:8111 ttpCB-Dichloropropioiuc aoid 

8:1888 apd-DiBhloropropiiinio acid 

8:1888 did-Dichloropropionic add 

8:8171 apO^DtcblorQpropiiinyl chloride 

8:1811 a,^-Dichloropro|iioDyl ddorida 

1:I8B8A did-Dichloropropionyl chlarida 

8 inn diT-nicUoro^propyl aaetate 
8:8688 Di-(Y-chloropropyl) carbonate 

8:8888 7 , 7 '-Dichloropiopyl carbonate 

8:8188 oCiT^DidiloropropyleDB 

S:lin Sp^DiohloropyroeatediQl 

8:1688 4,5-DicliloropyroeBteQhal 

8 : 4111 2p3-Didiloroquinol 

1 : 1188 4p&-DiohlororeBOrdnd 

8:8817 SpS-DiohlQeoBBliaylBldehydi 

1:4818 8,5-Didiloro8Blicylie add 

8 : 1888 ctf^ia'-Dichloroddbene 

8:4118 fran«-a,a^DidilofOB^ 

8 : 4711 dpi-a,a -IMdilivoauodiiic add 

8:4188 mese-apa'-Dichlonmodiija 

add 

8 : 4711 nfio-Diohlciroaiodiuo add 

8:8188 d,^«,a'-DiehloroMcdnyl(di}- 

chloridB 

8:1187 m€aa4K,a-Dio]dfin)Baodii3i<dl>^ 

ddorida 



im AiiFSABmcia 

1:4M 9»5-I>ldiloffiMpfalfl^ mU 
f:ltll atonDhldfirotoliMiM 
l:IM cM^DieiaoNfu^^ 
i:iMil 2,34>iDlilorotoltim 
liMl 2,4-Dlflhlorotciltten6 
l:Citf 2,5-Diohlorotdu«M 
l;M9| 2p^DiofalorotolttBtLe 
3,4-lKehliirotoliime 
f:4lli 8,M>iehlpr0tQlueas 
f I ttM 3»3-Dicslilti80-2,2,4-tEiinethyl- 

pMetue 

t'.iUi ai^Diehlotovinyl ethyl ether 
SilNi ' UiU-Diohloro-o^ylene 
8:flli 40,« -DicUoriMiipzylene 
l:m ttpU-Diehliiro-p-xyleiie 
l:Mil 4,5J)iclik»fH>-3'iyIraol 
l:iW 34-13iBhlonHK4-zyleiiol 

3,6-Diahloro-o-4-xylenol 
8:MI 5,6-Dichloro«o^xy]enol 
SinSB 2,4^Diehh)rcHn^5-xylfinol 
1:W0 2,fr'DiohlorcHii^sy]eiiol 
|:TM Diethylaoetyl cUoride 

J ; 7M Diethylcarbmyl ehloride 

1:1814 Diethyl chloiDfumarete 

1:1117 Diethyl ehloromaloEte 

I :t878 Diethyl d,Ui, ot'-diohioro- 

Bttocinate 

8:8178 Diethyl aAo-dichloriiBaoeinate 

8:1184 Diethyl meaMpOc'-diohloro- 

eucomste 

8:1888 Diethylene glyeol iDouoCchloKH 
Metate) 

8:8188 Diethylene glycol chloroliydrin 
1 : 8878 Diethyl ieodichloroBuocinate 

S:8M Diethyl-ieopropyl-cerbinyl 

ohloiide 

8 ; 7888 Diethyl-inethyl-GarbiDyl 

ohloride 

8:8888 Dietbyl^propyl-oarbinyl 

ohloride 

8:8881 Diglyooloyl dichloride 

8:8888 ^j9'-Dihydnnyuopropyl cUoride 

8 : 8118 Didsobutylene hydroeUoride 

8:8744 DHflo1ratyl4nethiri-CBrhinyl 

ohloride 

8 : 8887 Di-ieocrotyl hydrochloride 

8 : 1881 Di-ieooroiyl biB-hydrochloride 

1:8818 oii<a,0-Dimethyl-acryloyl 

fhlnrid o 

8:7881 ttp^Dimethylollyl ohloride 

8:7488 ot,y^Dimetl]ylallyl chloride 

8 ! 7488 ^, 7 -Diiiiethylollyl chloride 

8:7488 rT-DimethyUllyl chloride 

8:7881 ai,or-Dim 0 thyl-^butyryl chloride 

8 ; 7188 dg9-Diinethyl'4Hliutyryl chloride 

8:7888 ^^^Dimethyl-n^batyTyl chloride 

8:8888 Dimethyl ridorafuniente 

8:88il Diinethyl ddoromaleote 

8t84B8 DiiimthyU,U>,a'Hlidiloro- 

Meeiaete 

8:1488 Dimethyl olMUohlQroeuocinete 

8;48li Diiaetliyl moMMkpa'-dioldQro- 

MioomAte 


NAME mbm 

tiim IHmethyl^l^eiMtylohk^ 

8:7818 DiibettiyMhyl-eB^^ 

8 ;fiB7 Difflethyl-ethylsDirbiiiyi hafyo^ ‘ '' 

ddorite 

8:7788 apO-Dimetfaylethyleiie eHddp^ 
hydrin ^ 

8:7718 Dimethyl-iBobutyl-oeiiMi^ 
ohloride 

8:8488 Dinwthyl iBOdlohloroBUQoinete 
1:8148 Dimethyl-iMvropyl-ecetyl 
ohloride 

8:7811 Dimethyl-uopropyl-earbinyl 

ehlot^ 

8:1888 2,4-Diinethylphenuyl chloride 

S:fB48 2,5-DimethylpheiiBoyl chloride 

8:1778 3,4-Dim6tfaylphenaoyl ehloride 

8:8818 Dimett^l-phenyl-oa^yl 

ohloride 

8:7488 a.a-Dimethylpropionyl chloride 

8:8488 Diznethyl-nrpropylHicotyl 

chloride 

8 : 7tti DimBtbyl-4»-propyl-cHrbinyl 

chloride 

8:8188 apa-Dimethyl-n-vBleryl chloride 

8:8488 ap^-Dimethyl-nF-voleryl ohlOEride 

8:8488 7,7-DunBthyl-»valeryl chloride 

8:7181 ^pjB-Dimethylvinyl chloride 

8:|I88 Dimethyl-vWlethynyl-caririi^^ 

chloride 

8 : 1818 Diphenyloarbinyl chloride 

8 : 8888 DiphenylohloroacDtic acid 

8:1886 Dipheoyl-chloro-acetyl chloride 

S : 8881 Dipheny l-chloromethane 

8 : 1878 1 , l-Diphenylcthyl chloride 

8 : 1671 2,2-Diphenyletliyl chloride 

8:888i Diphenylmetbyl chloride 

8:8618 "Diphoegeiie'’ 

8:8816 Di^rnpropyl-cariiinyl oliloride 

8:1118 Di’itrichloroniethyl) carbonate 

8:8878 Di-(trichlorovinyl) ether 

8:8818 Divinylacetylene dibydrochloride 
8:1888 Ti-Dodeoanoyl cliloride 

8:8818 n-Dodecyl elilDride 

£ 

8:1168 Elaidyl chloride 

8:8888 Enanthoyl chloride 

8:6188 "Epichlordhydrin'' 

8:8168 Erytlueue tetrachloride (Utfold 

iaomer) 

8:1711 Eiythrene tetrachloride (mlid 

ieomer) 

8:7ili Dtbanoyl chloride 

8:8888 Ethoxe^l ehloride 

8:7741 Ethozyaoetyl chloride 

8:7888 cr-Ethoxyethyl chloride 

8:74n /H-Ethoxyethyl chloride 

8; i88i A-Bthoxyethyl cUorocarbonBte 

8:1168 j3-Ethoxyethyl cMoroformete 

8:7818 «-Ethyl^l ohloride 

8:8814 ^Ethyladyl ridcnride 

8:7478 7 -£thylellyl ohloride 



kLmsmcaimm mm 




ofatfiridA 

i;17)ll it^Eibyifautyl dildrida 

tilill aKE!thyl-«i«>butyi 3 ^ chlurldA 

ItMli EtMobkiride 

ii iWi Sithyi ohloroBMtafce 

tfW Etli^ cHdikraoetcwoetato 

tfMl E(^ r'chloroBoetoacetate 

IljIMI BfeM a-ohloraurylBta 

t:Mi Btlyrl o-chlorobanioata 

Itmt EU^l m-ofahirobtfuiuite 

Ethyl p^hlorofaenioato 
^9117 EtM aH)fal(iro^n4»it;rata 

Ethyl /9-ohlQnvr(-butiyrate 
9:9117 Ethyl r^hlaitHi^butyrata 

llTM " Ethyl ohlorocarbonate " 

9:8M Ethyl a-ehJoroerotonate 

9 : SiM Ethyl ^hloroerotonata 

9:8197 Ethyl y-chloroerotoiuite 

9:8971 " Ethyl ddorofonn " 

1:7198 Ethyl ehloroformate 

9:M9 Ethyl (chlOrofonnyl) acetate 

9:9147 Ethyl o-ohloro-iflobutyrate 

I:I89B Ethyl OHdiloroiaocrotonate 

9:8998 Ethyl /S-chlorQuocratonate 

9:8898 Ethyl a-chloro-iao valerate 

9 : M7 Ethyl a-chlorcH^-keto-n-butyrate 

9:9878 Ethyl ynddoro-js-heto-n-butyrate 

1:8118 Ethyl 0 ^-cfalo^)-a-mBthyl-ll* 

butyrate 

9:8998 Ethyl r»-cUoro-i^-mBthyl^ 

butyrate 

8:8199 Ethyl a-chlozopropionate 

1 i 8918 Ethyl ^-ohloropropionate 

l:8W Ethyl a-ohloio^valerate 

9:8198 E^yl ^-chloro-ri-VBlerate 

1:8781 Elhyl y-chlnitM^-valerate 

1 ; 8797 Ethyl 1-clilorc-a-valerate 

I ; 7879 ot-Ethylorotyl chloride 

1:9899 Ethyl dichloruacetate 

1:1119 Ethyl tfiiSHiicldoropropiouate 

8:1918 Ethyl-di-n-prQpylHwrbinyl 

chloride 

1:9198 Ethylene (di)chloride 

1:9989 Ethylene chlorohydrin 

9 : 1789 Ethylene idy«ol mono(ohloio- 

acotate) 

1:9719 Ethylene glycol hta-(riiloio- 

aceftate) 

8 : 8188 Ethylene idycol mono-GS- 

ohlorciethyl) ether 

1:8888 Ethylene glycol bia*0*cbloio- 

ethyl) ether 

8:9198 Ethyl<«thynyl-niethylH:arbhKyl 

chloride 

9 : 8979 2-Ethylhiiiyl chloride 

8:7m Ethyl hypochlorite 

9:M8 Ethylideiie (di) chloride 

l;M9 Ethy^iaoamyl-inethylHsarfaiiiyl 

chloride 

8:9m £thyl-hK)prcipyl-aoetyl chloride 

Is 1899 Ethyl-isopropyl-cerbuiyl chloride 

9s 7979 Ethyl-4aoi»opyl-fa0thyl*(wbuiyl 

chloride 


1 : 9m : 

9«tl89 

ItTili 

9:7991 ohkiim ' 

9:9m 

9:7199 Eth]d-{iiieMH»rfawyldi^ 

1:9179 imiien.-Etl9'l*anetM-etli^^ 

ehtorohydritt 

9:8819 ii^EthyNiiClM^ethy^ 
rilriUoiide 

1:7999 Ethyl-Btotfayl-fHxrapyl^arldM 

ohloride 

l:8ns Ethyl^iuopyl-aoefyl ohlcehle 

9:1979 EtM^tuoWHierli^ 

9:9199 Ethyl 

9:9189 £^a,a,9-triiddoi4H»4^^ 
8:9999 Ethyl-tricUoromethyl-oarbiiiGl 

9:8119 o^Etbyl'^valeiyl eUoi^ ^ " 


9:8184 Fonnaldehyde 

jeopiropyl<«thyl-Boetil 
9:9879 Fuinacyl (di)dik»ide 
9:8119 Euraa l^caiboayUc add eUorida 
8:8818 Fiiroyl chloride 

G 

8:8999 Glutaiyl (dDchliiride 

9:9778 Glycerol oH^rahydiin 

Bcetate 

1:9817 Glycerol o-ehlonihyihin 9- 

acetate 

9:9148 Glycerol ^-chlorohydrin o- 
BOetate 

8:1186 Glycerol a,tt'«diohloiidiydri 9 

8:8m Glycerol a,Mlddorohydriii 

9:8118 Glycerol a,a'-<diohlorohydriB 

^-ncetate 

9;mi Qjyuerd oHMidiloraihydiui ei'^ > 
acetate 

1: 8m Glycerol oMnonocUordhydrin 

Ssim Glycerol jBrinimoohlorQhydria 

8:8849 Glycerol fl^monochloroMliiii 

1:9849 Glycerol triddonihydrfai 

9:8599 “ Glycol chlordbydrin 

H 

9;98i9 n-Hendeeanoyl chloride 
9:8898 n^Hendecoyi ohloride 
9:lii9 l,U.2.3.4.4-HeptaeU]orobutm 
8: 8881 aiea.Jleptaidiloropropane 
IsSm uiMi^.i'HeptachloropEDpBiie , ' 
1:8988 l,l.l,2,2,8>HBptaci^ropEepitdB 
9:1819 1,1,1,2,341.3-HeptBflbloroprDpciie 
9:im 7»>fieptedecanoyL ddoride 
9:9tl9 n-Heptadecyl ohloride 
9:9m Heptamethylene dichloride 
1:9819 n-Heptenoyl iddoride 
9:8989 e-Heptyl ohloride - 

9 : 8999 n^Hcptad-mettol-cerbiiiyl «Ukk 

nila 



AimSElKiAL NAMB INDEX 


tm 


t;«t 

HtfiidikyoM 0 (oiie 

l:8ni 

boainyl chlorooarbonaite 

B:im 


1:8111 

iBOamyl dhhmlQiiiiata 



1:0180 

Ifloainyl a-chlotopropioiiate 

fiOII 

1,1,2,3,4,4-HtiMUorobiitaiM 

1:8110 

Iioaanyl jS-cdiloropropiimate 
lBOBiii^H]iqDwthyl<«iriii^ 
chloride 

»:lMi 

1,1, 2,3,4, l-HuohlarobutBneil 
(BOUdiBOOltf) 

1:1180 

l:tNi 

li l,2,8,4,4p-Hutidilorofaiitaiie-a 
(Uquid uoDiBr) 

1:1181 

leoiDiylpiiiethyl-oBrfaiiiyl dhloride 


l:l« 

laoaniyl-PKwiyl-Garbinyl 

i:IMa 

Haachlorobutone^X 


chlori^ 

l:MB 

HnadUorobutenB-Y 

8:MI0 

laoBinyl irichloroaoetaite 

1:1101 


1:1141 

laobuteoyl chloride 


om^l 

1:8110 

lBobutiyl-«oetyl chlorida 


0 ^ 1 , 2 , 3,4,5, 6-HexBQhloroQydo- 

1:7111 

laobulyl chloride 



1:8175 

laobutyl chloroaoetate 


lran«-l,2,3,4,6,6-H«xaGhlcirc^ 

1:7711 

Imbutyl dhlorooarbonate 


oyololxBiBlLe 

1:1811 

" leobutyiohlorofonn " 


l,2,4,4,6,6^«EBdilorooyclo- 

1:77N 

leobutyl chlorofonnate 


hesen-l-clioiie-3,6 

1:0470 

iBobutyi a-cUoropropioiiate 

i:mi 

2,3,5,6,6,6-Hexaoliloroi:yoliH 

1:8111 

laobutyl ^-chloropropionate 


hezeii‘Miozie-1,4 

1:7718 

laobutylene OHihlorohydrin 

1:1111 

HeiBahliirodimetliyl oubonate 

1:1801 

" jS-Ieobutylene chlorohsrdria " 

fi48U 

Hmaohloroethue 

1:1410 

laobutylene dichloride 

i:im 

1,2,3.4,6.6-HflKaGhlQrohexene^ 

1:7411 

iBobutylidene (di)GhlDridB 

l:0M 

" Hazaohlorophaniil " 

1:7101 

laobutyl-methyl-carhitiyl 

l:MiB 

1,1,1 ,2,3, 3-HeKadiloro|iropaiie 


chloride 

i:im 

1,1, 2,2,3, 3-Heiachloropropaiia 

1:8140 

laobutyl trichloroacetate 

l:B» 

iyfii.-Haxachloropropaiie 

1:7870 

laobutyiyl chloride 


«iu|/m.-Hexachlaropropane 

1:B8N 

laocapioyl chloride 

«:IIU 

Hexaohloropropaiiiine-2 

1:1801 

iBOcrotonic acid dichlorida 

1:1110 

Hexachloropropene 

1:7180 

leocrotyl chloride 

l-.UfI 

" HexadilororeBorcmol ” 

8:4711 

laodichloroBUodmo acid 

1:1011 

n^HazadBoaiiDyl ohloride 

1:0710 

j^-Iaoduiylyl chloride 

l:001i 

viFHexadecyl dUoride 

1:8111 

laoheptanoyl chloride 

l:0M 

HeuhydrobeaioyL chlorida 

1:7101 

laohesEyl chloride 

1:8110 

Hnamethylena dichloride 

1:0140 

laohcxyl-methyl-carbiiiyl 

1:8108 

fi-HeiBnciyl chloride 


chlnride 

l:10ii 

n-HcKyl dhkifide 

1:0181 

leophthaloyl (dl) chloride 

1:1111 

aec.-(2)-Hnyl chloride 

1:0180 

laophthalyJ (di) chloride 

1:1610 

a0c.-(3)-HBxyl chloride 

1:18M 

" laopral 

1:0170 

fl^Hexyl-methyl-carbii^l chloride 

1:8101 

laopreno bu-hydrochloride 

1:8107 

Hydrocinnainoyl chloride 

1:7401 

laopiene hydrochloride 

1:8117 

Hydrocinnainyl chloride 

1:1881 

" Imrano monoehloride " 

1:1081 

2-Hydroaybenioyl chloride 

1:7180 

laopropenyl chloride 

1:MM 

3*Hydriiaybeiiioyl chloride 

1:7118 

laopropenyl cUorocarbonate 

1:N47 

d-Hydroxybenioyl chloride 

1:7818 

Zeopropenyl chlorofonnate 

l:0lf7 

2*Hydroay^2-(dichlorQmethyl)- 

1:8701 

4-lNpropylbenayl oUoride 


1,3-diaxolaiie 

1:7111 

iBopropylcarbinyl oUoride 

1:0188 

M(^Hydroayethoxy)eihoxy}- 

1:7081 

laopropyl chlonde 


ethyl ddoroaoetate 

1:8100 

laopropyl chloroaoetate 

8:fll0 

^0)-Hydrozyethozy)6thyl 

1:7401 

laopropyl ohlorocarbonate 


chloroacetate 

1:7401 

laopropyl chlorofonnate 

1:1701 

^Hydroxyethyl chloroBoetate 

1:8111 

laopropyl o-ohloropropioiiate 

1:0107 

/1-Hydroiyethyl dirhloroacetate 

8:8888 

laopropyl ^-chloropropkmate 

1:1011 

^-Hydrosyethyl tricblocoaoetate 

l:iaN 

leopropyl dichloroaoetato 

1:0111 

f^Hydnny-^phoDyl-ethyl ohlo^ 

1:8071 

laopropylothyleoe diohoride 


ride 

1:7140 

laopropyJidene (di)ehloride 

1:1100 

3-Hydroiy-2-(triohloromethyl)- 

1:7011 

laoprapyl-methyl-acetyl chloride 


lyS^jjimolaiie 

1:7871 

laopropyl-methyl-carbinyl idilo* 
ride 

laDpropylHoietliyl^n-pFOP^- 


I 

8:0114 

1:8011 

boamylaoetyl chlorida 


oarUnyl chloride 

l:1iy 

laoamyl ohMde 

1:1071 

laopropyl tircUoroaoetate 

1:7171 

Mc.-lBoaiDyl chloride 

1:7118 

laoval^l chlorida 



jamimsKM, kaue mm 


m 


K 

ilMM ohkirids 


ttm» »UsfKfi chloii^ 

SUittl fhLwuyl oUorida 

M 

SaMM Malcttyl 

IfiM nJkfuiaroyl chbrida 
|;iMi m-Menaphthyl ohloiide 

Zimm ^Menaphthy] ohlorida 

9;iW Mentp^ chloride 
1:7141 MethdUyl chlorida 
|;Mi Methozyaoetyl oUorldfi 
t:9879 St-Methwfafi^oyl chloride 

I;l9i7 3-Meth<iiybeniqyl chloride 

S;i8li 4-Methozybenioy] chloride 

l:1|M o-Methosyethyi chloride 

l:1M |9-MethoKyediyl chloride 

9:IW (^Meihosyetliyl ohloroMCtate 

3;IUi ^-Metboiyethyl chlurocerbonate 

9:1141 /9-Methoiyethyl ehlorofonnate 

1:9989 /^Methoiyethyl trichloroacetete 

9: 9981 Methosymctbyl chloride 

9;9il9 o-Methylellyl chloride 

1:7149 d-Methylallyl chloride 

1:7998 T-Metl^lallyl chloride 

9:97I9 o-Methylbonaoyl chloride 

l:8W mp-Methylbenioyl chloride 

1 : 1119 jf-Methylbeiuoyl chloride 

1:8719 o-Methylbeniyl chloride 

1 : 8799 fit-Methylbeniyl chloride 

1 : 8991 p-Methylboniyl chloride 

9:7999 a-MethyL-^butyiyi chloride 
9 : 7899 ^-Methyl^i'-butyryl chloride 

9:94i9 o-Methyl-n-caproyl chloride 
9:8888 /!l-Methyi''?H»proyl chloride 

9:8188 T-Methyl-fMaprc^ chloride 

9:8898 ^Methyl-4Mproyl ohloiide 

9;99U " Meihylcclloeolve " 

chloroaoetate 

9:9149 " Methyloelloeolve " 

cbldroformate 

9;9li9 “ Methyloelloeolve ” 

trichloroaoetaie 
9:7998 Methyl chloride 

9:8888 Methyl oUoroacetate 

9:8988 Methyl OMihloroBGiylate 

9:8899 Methyl o-chlorobenioate 

9:9879 Methyl m-chlorobenioate 

9;88M1 Methyl p-chlorobenioate 

9:8199 Me^l o-ohlorcHi-butyrate 

9 : 8994 Methyl jS-oMoro-fhbutyrate 

9:8817 Methyl y-chlonHi^butyrate 

9:8178 “ Methyl ohlorocarboiiate ” 

9:8879 Methyl o-chlorocrotonate 

9:1944 Methyl ^-chloroorotonate 

9:8189 Methylchlorofoim 

9:8979 Methyl ohlmofomiate 

•:I998-A Meth^ (chlonfoniiyUaoetate 

1:9879 Methyl 7-(chlorofonnyl)^ 

butyrate 


9:1719 Methyl vpfclilafOloeayQ- 

i:iM7 MetWjH«bloiofonfiyU- 
ppoplonate 

8s79t8 MmM o-chloroilBobufcyratd' 

9:8198 Methyl Mdoroiaiierota^ 

9:7811 “ Mitiiyloiiloropreoa ” 

9: 7119 Methyl 4i-ch1oiEOim>inimate 
9:i7l9 Meth^ /MiloiepfUpiimate 
9:8914 Methyl a-chloro^velerate 
9:9948 ne-o-Methylorotoiioyl ddoride 

1:7498 f»-Methylerotyl chbM 
9:6918 Methyl dichloroaoetate 

8:9188 Methyl tftjMiobloropropionate 

8:1891 Methyl'>di-nfpiDpyh«Brfainyl 
chloride 

8:9999 Methyleae (di)eliloride 
9:1119 S,4-Me^leiiediQaybeucurl 
chloride 

9: 7997 " |8-Mothylepialilorohydrm " 

9:9199 /l-Methylglycenil o^DOuocUoie- 
hydrin 

9:9449 Methyl-neopentylH^arbinyl 

chloride 

9:1919 o-Methylpfaenacyl chloride 

1 : 1199 p-Methylphenaoyl chloride 

9:8917 Methyl-pheoyl-carhinyi c^ride 

9 : 7179 7 -Methylpropargyl cUoride 

1:8999 Meihyhfi^piopyl-aaBtyl chloride 

9:7199 Methyl-n-propyl-earbiiiyl 

niilnri de 

9:58ll Methyl trichloroaoetate 

1:9889 Methyl trichloromethyl ketone 

9:8999 o-Methyl-n^valeiyl chloride 

8 : 8991 jS-Methyl-n-valeiyl oUoride 

1:8999 7 -Methyl-n-valeryl ebioride 

9:7999 o^Methylvinyl ctdoride 

9 ; 7999 ^Methylvinyl chloride 

9:9918 "^.Monocbloiohydtia" 

8 : tzn " ^Monoohlorohydrin ” 

8:8849 o-MonoohloFohydrin ” 

diacetate 

1:9889 n-Myrutoyl chloride 

8:9874 n-Myzutyl chloride 

N 

1:4718 Napthalene tetrachlorida 

8:1118 oB-NaphthoyldhloridB 

9:9181 /l-Naphthoyl chloride 

8:1881 o-Naphthylacetyi chloride 

9:9989 o-Naphthylmethyl chloride 

9:9747 ^Naphthylmethyl ohloride 

8:7899 NeoJieiyl ohloride 

9:9499 Neopentyiaoetyl chloride 

9:7888 NeopentyleartaiDyl chbride 

1:7999 Neopentyl chlor^ 

9:8789 Neophyl chloride 

8:8798 n-Nouanoyl chloride 

9:8711 n^onyl chknide 

0 

9:9191 l,l,2,2,8,a,4,4<Ootaddin«dNrt^ 
8:9499 OriAdibrocyolDpen 
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mmsmoAL have mnES 



10^ ijSMTfltadiloiwII- 

8;4SU 

PerefaliiraethaiiB 


ethylBthff 

8:1178 

“ PenddoroethBr 
PsndilarQethyleiie 

i;lMI 


8:8881 


Oetoohloropnqwiie 

8:B8I8 

Pnohloromethyl BoetaEta 

IsMI 

i^OotAdeeanoyl oUoride 

8:1881 

Pecohloroiwphthalane ^ •£ 

«j|Nt 

fM)ct*dBBBa4).<yl ehkxnda 

l:88M 

Farchloropropana ’'f'h. 

S:iM 

n-0etad6qyl ahkiride 

8:8178 

“ PeroUwovinyl ether'* 'f 

l:8BM 

CKiftajiidihylaiie duhloiide 

8;l78i 

Perhydioceraiiyl chloride 

l;8M 

fi4)ctu(iyl flhlcniite 

8:1818 

Pheoiqyl chloride ... 

PhenoiyBfietyl cUoride , 

t:MS 

ft-Ofltyl ohlorida 

8:8718 

«;fM 

Mlooyl efalmids 

8:8778 

/^G9-FhenoiyiBthdiy)ethyl ::l 

ttum 

Onlyl (di)ohlorida 


chloride 



8:8118 

^-^Phenoxyethyl chloride 


P * 

8:1888 

Phenoxymethyl chloride 

9iHa 

n-Palmitoyl ohlorida 

8:8888 

Y-Phenoxy-n-propyl chloride 
Pfaeoylaoetyl chloride [z 

l:MI 

PBra^-chloriHn^butyrBldehyde 

8:8687 

S;IM 

PwBHQKliloKHiBobutyraldefayde 

8:7188 

Phenyl chloride 

Phenyl chloroBoetate 


Fdafionyl ohloride 

1:1818 

l:fM 

PentAcfaloroaoetona 

8:8888 

PfaenylchlorolonD 

n:Mm 

PBDtaoblorobeniBl (di) ohloride 

8:8718 

J9-Phenylethyl chloride ^ ^ 

lilBM 

PentuhlorobeniBldiihydB 

8:88«8 

Fheoylcthynyl ohloride ' 

1:1111 

PentaoblorobenMne 

8:8888 

p-PhdiylpbenMyl chloride . 'z 

l:4MI 

Pontachlorobenioic acid 

8:1888 

Phenylpropiolyl ohloride 

I:SIBB 

Fentachlorobeiuoyl oLLoride 

8:8787 

jS-Fhenylpropionyl ohloride '*! 

liMM 

1,1,2,3,4-Pentacbltirobiitadiflne- 

8:8777 

T-Phonyl-n^propyl chloride • . 


1.3 

8:8878 

Phenyl triBhioromethyl ketone* / 


1,1 ,2,3,4-PeDtadhloiobutBiie 

1:1811 

PhoBfene 


(sdid iaomer) 

8:8181 

spm.-o^PhthBloyl diohlaride 


l,l,2,3,4rPentBdilorobutaiia 
^quid ieomer) 

8:1188 

iiiifvm.-o-Phthaloyl dichloride 


8:8li8 

iV7ii.-o-Phthalyl diohloride 

S:li9i 

1 ,2,2 ,3 ,8-FBatBdilorobutBnB 

8:88M 

unavm.- 0 -Phriialyl diohlarido 


1,2,3,3,4-PentBchLorobutBiie 

3:8888 

Pimelyl (dilchliiridB 

liUCI 

l,2,8,4,4-Peni;BichlQrobutaaa 

8:7878 

Finaoi^l cliloride 


(solid isomer) 

8:1888 

Piperonyloyl chloride 

1:1118 

1 ,2,3,4,4-P0ntadilorobatiiiie 

8:7488 

Piperyloie hydrochloride \ 


liquid isomer) 

8:7381 

Firylene monohydrouliloride •' 

l:IIM 

1 ,l,l,4,4-PeiitBchlorobuteiLs-2 

8:7488 

Fivalyl chloride 

8:U8i 

PentBchlorDOtliane 

8:7188 

Propargyl chloride 

1:1878 

hi»-(Psiilachloroethyl) ethsr 

1:7181 

Propenoyl chloride 

8il8l8 

1, 1,1,2,2-PentaohlorDhexuie 

8:7188 

Fropenyl chloride 

1:8» 

3,3,4,4,4-Feataohloro-2-m6thyl- 

1:8888 

Fropenyl-^propyl-oarbinyl 

»:1W 

botaaa 

1,1,1 ,^,3-Peot4fihlQ^o-2-methyl- 

8:7171 

idduridB 

Piopionyl chloride 


propBne 

8:7888 

7 -(npFropyl)BUyl ohloride 

8:8888 

Fenta^srophenoL 

8:7188 

r»-Fropylcarblnyl ohloride 

8:87M 

1,1,1 4!|3-F^tBohloropiopsiifl 

8:7888 

rwPropyl chloride 

8:8188 

1, 1,2,3, S-PentaohlorapropaDB 

a:Bm 

•i-Fropyl chloroaoetate 

1:8188 

ipm.*PBDtMldoropiiipane 

8:784# 

r^Fropyl chloroearbonate 

8:474# 

ynsym^PeiitBchloropropaiie 

8:784# 

n^Propyl chloroformate 

8:8888 

PontBohlocopropBnoiiQ^ 

8:8188 

orpTopyl fle-obloropropionate 

8:8878 

1, 1,2,3, S^Penta^oropropeofr-l 

l:88tf 

firPropyl p-chloFOpropionate 

1:1888 

Fenta^oropnipioiuc add 

8:8888 

n-Propyl dJdhloraacotate 

8:8878 

Pentaohloippropioiiyl chloride 

9:Sm 

Propylene (dilohloride 

8;M7 

2,3,4,fi,6-PentodilDroioliieoe 

teo-PentachlorotoLueiie 

8:7787 

Propylene OHdUoitdrydr in 

8:8187 

8:7817 

Propylene ^Hdilnrohydrin 

8:8181 

Pentadeoaaoyl chloride 

8:8888 

nF-Ptopylethyleoe ohlorahydiin 

8:1011 

fip-Pentadecyl ohloride 

8:7881 

Props^dene (di)obloride 

8:8178 

PeatMrythrityl tetraehloride 

8:1118 

n^Propyl tiichloroaaetata 

8:8681 

'^Pentaliii" 

8:B8U 

Fyramiiqyl chloride 

1:8188 

8:8878 

PentBioethylaoetone dkhloride 
Bentamethyleae dishlorida 


Q 

8-.tiU 

FttehlonriimBthyl OBrbonat# 

8:1878 

Qidnitri oUiRobydrin 
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im 


s • 

S^Midiloildei^ 
Bebi^ (f^dilarkb 
n^tesrosd chloiide 
tovyl dilorida 
" Of '*^Stilben» dtohloriile 
^ "-fltillMiio (tiohloridQ 
Styrene ohlctnilQfdrin 
Styrene dicfalnrido 
chloride 

Sub^ (di)o]ilaride 
Suednyl ((^chloride 
‘*Suptt^te’l 


Tenphthaloyl (dl)oh]iirido 
Terephthelyl (^chlojide 
q/m.-TetraohlQroeoetoiie 
tin4yfn.-TetrBchloroacetone 

2.3.4. 5- TetracblorobenieL (di)* 
(boride 

2.3.4.6- (or 2.3,6,6-)Tetrachloro- 
' beuBl (dijchiorlde 

2.3.4.3- TetraohlQrobeiisBldehyd8 

2.3.4.6- (or 2,3,5,6-)Tetraohlori>- 
bennldefayde 

1.2.3.4- TetradilarobeniBne 

1 .2.3.5- TetrachlorobeniBoe 

1.2.4.5- TptraohlorobenBene 
2,3,4, 5>Tetrechlorobeiiioic acid 
Tetraohlorobenioquinone-l ,2 
2,3,6,0-TetrachlorobenBoquinone- 

1.4 

ei.a,ae',a',-Tetrachliirobibeniyl 

1.2.3.4- TetrBGhlorobuta(lieiie- 
1,3 (solid isomer) 

1.2.3.4- Tetrai:hurobutadiene- 
1,3 (liquid isomer) 

1.1. 1.2- Tetrachlorobutane 

1.2.2.3- TetrachlorQbutape 

1.2.3.3- Tetracliolorobutane 

1.2.3.4- TetrachlorobutBiifi (solid 
isomer) 

1.2.3.4- TetrajchlarobutBne UtQuid 
isomer) 

1.3.4.4- TetraohloTobutene-l 

2.3. 3.4- TetraGhlonihutene-l 

1.1.2.4- TetTachlQrobutene-3 
1 ,2,2,3-TetrachlQrobuten(H3 
Tetrachlorocatechd 

1.1 ,2,a-TotrachlQro-2-(chlciro- 
methyl) piopane 
l,l,t,2-TBtrachloro-2,2-bis- 
(jNsfalorophenyOethane 
TBtraQ]iloro-l,2-^droxybea- 

aene 

1.1.2.2- TetraGhlaro-l^diplieiiyl- 
ethene 

l,14i3-TetndUoroethaiie 

1.1.2.2- TotracUoroeUiaiie 
avm.-TebaohloroeUuui 0 


ttMl 

tiUm Tetnetdoroititylam 

Slim 

etiier 

a;fM l,9»4»S-Tc4»Midor(dieiBdi^^ 

SiMtt 1,1,2,2-lbtriehloniheaaQB 

2:1111 2.9f6i0^tMnwlilflsot^droqtfl^^ 

aloohdl 

l:f» 

akSiiiA 

TetnoidonHoathaae 

a;4m l,U>Teb«(dilmK>*2^^ 

t:lia 

propane 

8:1111 2,3,4i5-Teti«cibIoniphBDol 

1:1187 2,S,4,&-TBtn«hlorophenal 

8:8ifl 2,3,5, 6-TbtrachloroidwDNd 

l:48M Xetraehloioi^thBlIo acid 

8:4M9 TetraohlorophthaUe anhydride 

8:1781 l,l,l|2*Tetraohlor(q>rQiiaxia 

8 : 5888 1, 1,2,2-Tetrachlor0|frppaiie 

8:8115 l,l,2,S-TBtraohlQropropasa 

8:5815 1,2,2,3-TetracliloropropaDe 

8 : 8188 1, 1 ,1,3-TeirBchlorQpropBnol'^ 

1:807 1,1,3,3-TetraohlorQprDpaiial-^ 

8:iiB6 l,l,l,3-T0trachlQn3]}ropBniiiie*2 

8: 8851 l,l,3,3-TBtraGUaropropanoea41 

8:5888 1,2,3,3-Tetraohloropropeoa-l 

1:1888 a,a,^,/3'>Tetraahlmiuopii^^ 

acid 

8:4875 Tetrachloropyrocatechol 

8:8885 TetraohlmtHHiuiAone 

8 s 4878 Tetnohloro-p-quinoiie 

8:4188 TetraehloroEeBiirGiiiok 

1:4758 1,2,3, 4.TBtTBohlorChl,2,3^ 

1:4718 5,6,7.B.T0traohjm^2,3,4- 

tetrahydionaphthsleDe 
8 ; 4750 1 ,2,3,4-Tetradilorotetralm 

8:4718 6,6,7,S-Tetiachlorotetralin 

8:8718 2,3,4,5-Tetra(dilorotoluene 

8 : 2481 2,3,4, (^TetraohlorotolueDB 

2:8575 2,3,6,&'Tetracblorotolueiia 

8 : 8686 ThTetradecanoyl chloride 

8 ; 804 n-Tetradeqyl chloride 

8:8152 Tetrahydro^furfuryl dfalorida 

8:8748 Tetrahydroiseranyl chloride 

1:8178 Tetreoiethytene ehlorofaydim 

1:5885 Tetramethylene (di)chlfiride 

8:4588 Tetnunothyleth^eiia diddoride 

8:8848 Tiglyl chloride 

8:1888 cM-TolanB :Uohloride 

8:4818 Irons-Tobiie dichbride 

1:4181 Tobme totnudilaiide 

1:1587 o-Tolttyl chloride 

8:6748 e-Tohiyl idiloride 

8:1615 m^Tohiyl chloride 

8:IM p-Tduyl chloride 

8:107 j9,^,^-'nnehloroaoetaL 

8;5llf TrichhnoaoBtaldAhyde 
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UddonMoetaldfifaydB 91^ 

Mohlomoetaldehyde di^ 
BtbyLu9Ul 

T^iohloroaoBtaldBliydB (nmno)- 
ethylBOBtal 

TrisUoroaoBtaUBhyda hydrate 
Triflbloroaoetic acid 
Triohloroaoetio acid anhydride 
a,a,c»-TiiGhloroaiseUme 
a,at,7-Triohloroaoetoiie 
u,tt,(i»*TriGhloroaiietophBnQiie 
Trichloroacetyl ohloride 
ttidid-Tiichliiroaoiylio add 
MchloioaoEyloyl chlorida 

2.3.4- TrichlorobetiaBl (di)- 
dhloride 

2,3,6-Tiichloi:obexiaBl (dQ- 
(^Qiide 

2.4.5- Trichliirobeiiiil (di)- 

ohloridB 

2,4,0-TjicfalorobaiiiBl (di- 
chloride 

2.3.4- Triohl(irobenBBldehydB 

2.3.5- TriidilorobeniBldBhydB 
2,3,fr-TriehlorobeniBldehyde 

2.4.5- TriohiorDbdnBaldehydB 

2.4.6- Trichlorobenialdehyde 
3|4,5-Trichlurabeiiialdehyde 

1.2.3- TriohlcirQbenieue 

1.2.4- Trichlorobimiena 

1 .3.5- TriBhlarobenMDe 
«l/m.-Tric}ilarobBiiienB 
iiTuynL-Trichlorobenaene 
nc.-Tiich]orobimienB 
2f3,4-TrichlorobiiDioiE add 

2.3.5- Trichlorobenjoic add 

2.3.6- Triolilorobenaoic acid 
2|4,5-Trichlorobeiuoic add 

2.4.6- Triohlorobeaioic add 

3.4.6- Trichli)rubeiiioiB add 

2.3.6- Trichlorobenioquinoii0-l,4 

2.3.4- TriclilDrobeiiiylidiuie (di)- 
chlorida 

2.3.4- TrichlotobBnaylideiie (di)- 
diloride 

2.4.5- Trich]on)beniyli'deiio (di)- 
chloride 

2.4.6- TrichlQrobeniylidBne (di)- 
chloride 

1 .2.3- Trichlorobutadiene-13 
lJ,3-Triohlorobutane 

1.2.3- Triohlorobutme 

2.2.3- TrichlorobutanB 

2.2.3- 'Erich]on>botaDol-l 
1,1 , l-Trioh]f]robutan6L-2 

2.3.4- Trichlorobutena-l 
l,2i4-Trichlorobutene-2 

1.3.4- TriBhlarohutenB-2 
l,2,3-Tiioh]Drobutene-3 
^,(9i^'l>iGfaloro40r4Hityl acatato 
^j8,^Tridiloro4«r-bu1^1 alcohol 
a,a^Tri(diteiOHi-]^t9rialdehydB 


I: a.a.Y.TriddQropfi4iiily^ 

a.a,^-lridikttD^btt1mld^W 

hydrate 

S:1M fi(,a,^^TriBh]oro-a^hutyrio add^f 

1:1611 aiair-Triohloro-ii-batyrio add , 

6:MN1 ak^,^TriflhlQro-n-litttyriQ add ' 

l:lili TiYiY-'DkhloitMi«butnio aflld 

l:IM8 3,4,5-Triohlarooateehol 

IsiSM l,2,3-Triddoro-2-(ahloroiiiethylV 
butane 

1:1164 l,l,3-Triddiiro-2«(6hlQrcuiieth!ylj 

pEopane 

l:6W l,2,3-Triohloro-2-(ohloromethyl>< 

propane 

l:im l.l.l-lrieh]aro-2-(0-ohloro- 

phenyl)-2-(p-ohlotiqihBnyl)- 

ethane 

l:i6IV l,I,l-Tridiloro^(fiHihifir(^ 

pheiiyl)-2-(|MihiorophanyD- 
ethane 

1:6616 l,l,l-TriohlDro-2,2^(o-ohlofO' 

phenyl) BthaiiB 

1:1118 l,l,l-Trichloro-2,2^&u-(pHdibra 

phenyl) ethane 

1:6616 2,4,6-IYi^lcro^crBBol 

1:1186 *' Trichlorocrotonio add " 

1 :4741 4,5,6'Trichloro-2,3-diinethyl- 

phenol ; 

1:4767 3.5,(^Trichloro.2,4rdiinethyl- ^ 

phenol 

1 : 4766 3,4,0-Trichloro-2,5-dimBthyl- k 

phgn ol 

1:4747 2, 6, 5-Trjchlon><3, 4-dimethyl- 

phenol 

1 ; 4711 2,4,3-Trichloro-3,5-diniBthyl- 

phend 

1:1416 l,l,l-Trichl[iro-2,2-diphenyl- 

ethaae 

1:6716 3,3,3-Trichlori>-l,2-epoxypropBn 

8:6686 1,1,1-TridUoroethane 

l:6n6 1,1,2-TriBhloroethBne 

1 : 6116 unq/m.-Trichloroethaue 

1:6776 2,2,2-Triohloroethanol-l 

1:6775 ^.jSp^Trichloroethyl alcohol 

1 : 6171 1,1 ,2-TrichloroethylenB 

3 : 6866 3,3.6-TrichlorohesBdiene-l ,4 

1 : nil 3,4,6-TrichlorohexatrienB-l,2,4 

1:6M 1,1,2-TrichloroheiSene-l 

1:6841 “ Triohlorohydrin " 

1 : 4161 2,3,5-Tridilorohydro(iuinone 

1:1611 2,4,6-Tri0hlaro^hydroxy- 

benaalddiyde 

1:4444 3,5,6-Triohloto-2-hydroiy- 

hydroquinone 

1:1641 ^.^t^Trichloroiaopropyl alcohol 

1:6786 i9,|S,/9*Trichlor€iiaopropyl ohlorid'- 

1:6161 Mohldromethane 

1:1111 l,2,3-Triohloro^2-mBthylbatBiiB 

8:4766 2,3,3-Trlch]oro-2-inethylbutBnB 

1 ; nil 4,4,4-Trifihloro-2^othylbutane 

1:1116 hir-CTriddoromethyl) oarbonaie' 

1:6616 TidehUiiomethyl GUorocarbor* 

1:6616 Trichlorometbyi chlorofomri 
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liiHI 2,S4<HrMiAkrtmf(l9l)-l^ 

L dkiidlADdn^4 

lUimB 

f l,l>Triohloix^2*meth^pfop«nB 

i l,2jS-Trlidiliiio4-iiuth^^ 

\ AIM l.lJ-T^iohloro-ji-Bwthyl- 

,' ; pniPHatil*2 

^ JklW l,l,3.Tri0hli]io-24iiit])yt 

propene-l 

^ .AMI 3,8,^TrichlDnH2-iDfltliyl^ 

, ' 4 propane-l 

JS|M ia,l-TrichlQro-2-iiwthyl- 

i T propeiie-2 

< 3MN TriQhlorametJiyl triohloroAoetate 

l,2,3-Triohlor(maphthaleDe 
‘ l^,4-TriBhlor(mBphthBl0ua 

iilM 1,2,5-TriDhlDnuiBphthBlene 

1.2.6- TriehloronBphthalBne 

1.2.7- TriohlQroiiBphtliBleiifl 

lilM l,2t8-Trichlor(iUBphthalene 

1.3.5- TricliluFonBphthiil6ne 

jtsMS 1.3,&-TricliloronBphthalene 

1.3.7- TrichlaronEphthalenB 

' iiMl 1,3,8-Tric ilaitmaphthiilcne 

*i: 4jW 1 ,4,5-TriohlaironBphthBleiie 

i:lW 1,4,3-Tricfaloroiisphthalene 

4;J|II 2,3>^TrioliloionBpkthalfine 

2.3.6- Trii:hloronBphtliiileiie 

l:Mi Trichloroparaldehyde 

IsIUS 2,3,4-TrlchlDraphraQl 

|;1W 2,3,5-Trichlorophenol 

Jillli 2,3,6-Triohlnrophenol 

SslM 2,4,5-TriGhloropbBnol 

l:im 2,4>TrichloraphBBol 

ItnSfi d,4,6-THchlorophmDl 

l:43U 2,4,5-TzichlorophBnoxyaoetio 

aoid 

2.4.6- TrinhloroplilDrogluomol 

"l:MI 2,2,3-TrichLoropropBDBl-l 

4;5m 1,1,1-TricUoropropBnB 

I;MI 1,1,2-TricliloropropaDe 

S:fiM l.l^Trichloropropuie 

1:4414 1,2,2-TriGhliiroprDpuie 

% : BM 1 ,2,3-TiichloropiopuiB 

'IjMIfl l,l,l-TriohloropropBnol-2 

l:IM l,l,l-TriDhloropropBnonB-2 

4:4141 l,l,3-TrichloropropBnonB-2 

4:1814 1,1,2-Trichloropropeiie-l 

|:4I4I 1,2,3-TrichliiroprDpeDe-l 

4:4844 3,3,3-TrkhloriipiopenB-l 

1:4444 l,l,l-TrichlijropropeiM-2 

IriW a,a,^TricbloriipropiiinBlde]]yde 

4:1174 a,a,^TrichlMOiiropionic add 

4:4714 ai,Gd,u-TrichlDropropyln>e oiidi 

:1MB 3,4,5-TriDhloropyrocateohol 

:478B 4 , 6 , 6 -Trichloropyroiallol 

VnW% TrioUoroqumone 

i:n74 2,4,e-TriclilorQraMKrohid 

^il 4 li 0 ,u»M-TrlddiinitoliieDe 

\a 

i'TJA 


IrlW 2.3>4-l!i4ifldatob^ 

4:illt 2.4>TElidilotaid^ 

l:ilNI 2,8d^Trid]lnra4oliwu 

4:IM4 2,4,4-'lViaUiirat61um 

4:iM 2,4f6*TriddoniQliim 

4.Mi 84.4^1Vieiadnit0lueiia 

4:470 TrichleRM-a^yiMol 

1:4747 lViobloED-o^4^]aiiiil 

4:470 IMiMoro^fii^lHLOl 

4:4711 Tel^(iriHii-5-iylfiiLd 

4:47ii Ti4dhkiio-p-xy]an6l 

4:IM Mdeoanoyl ^Piida 

4:140 iwT^ec^ ddoride 

4!8II4 Triethylearfaiiiyl oblotide 

4:1488 Tiiethylene glycd moiio(ob]ofo- 

aoetite) 

1:1444 “Triglyooldiddoride” 

4:7444 Trimethylaoetyl ohloride 

4:4848 a,d»T-'^rixDetbylallyl cblorida 

4:7BN ^.Y.Y-TrimBAylaUyl chloride 

4:00 2,4,6-TrixnBtliyIheiii0yl ohlorids 

I:i74t 2,3,&-TrimBthylbeiuyl ohlorido 

1:00 2,4,4-Triiiiethylbeniyl chloride 

4:078 lAd-Trimeriiylbewl chloride 

1:8144 a,a^Trunothyl-n-butyiyl 

ohbrido 

1:1144 TriiDethylcarbiiiyl chloride 

4 ; 7114 TrimethylcarbiDyl hypochlorite 
1:4418 Trimeihylcrotyl ddonde 

4:440 Trimethylene (dilobloride 

4 : 8285 Irimetbylene ohloriiliy dria 

4:8818 Trimethylene chlorohydrin 

acetate 

1:00 Trimethylethylene chlorohydrin 

8:104 IVimethylethylene dichloride 

1:804 Trimethylpropargyl ^oride 

1:1184 Tiimethylvinyl chloride 

4:8418 TriphenylchloromethaM 

8:1418 Tripbenylmethyl chloride 

8:1114 TriphoBKone 

4:00 Tri-n-propylcarbinyl chloride 

4:4418 Trityl chloride 

U 

4:180 vkUndecanoyl eUinide 

4:880 fl^Undecyl ohluride 

V 

1:00 n^Valeryl chloride 

1:1114 Vinyl chloride 

4:00 Vinylidena (di)fihloiide 

X 

1:8711 o-Xylyl chloride 

4:810 frkXylyl chloride 

4:00 p-Xylyl ddnide 

4:1441 o-Xylylene (dilchloride 

4:00 m-Xylylene (di)ehloride 

1:880 p-Xylylene (di)chloride 






